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I Draf t Environmental Impact Statement

Remedial Actions at the

| Former Vitro Rare Metals Plant Site

Canonsburg, Washington County,

PenE ylva.71a

(a) Lead Agency: U.S. Department of Energy (DOE)I Cooperating Agency: U.S. Nuclear Regulatory Commission (NRC)

(b) Proposed Action: Cleanup of the radioactively-contaminated material at a

I site in Canonsburg, Pennsylvania, designated by the Uranium Mill Tailings
Radiation Control Act of 1978.

(c) For Further Information Contact: (1) Mr. Richard H. Campbell, Manager,I Uranium Mill Tailings Remedial Action Project, U.S. Department of Energy,
Albuquerque Operations Office, 5301 Central Avenue, N.E. , Suite 1700,
^*'"'"*'S"*' "*" **** '' 8, Ph: (5 5) 844-394 , (2) Dr. Robert a.

5 Stern, Director, Of fice of Environmental Compliance, U.S. Department ofg Energy, Office of the Assistant Secretary for Environmental Protection,
Safety, and Emergency Preparedness, Room 4G-064, Forrestal Building,1000
Independence Avenue, S.W. , Washington, D.C. 20585, Ph: (202) 252-4600.

For Copies of the DEIS, Contact: Mr. Campbell at the asove address.

(d) Designation: Draft EIS (DEIS).;

(e) Abstract: This statement evaluates the environmental impacts associatedI

with the cleanup of those residues remaining at the abandoned uranium-mill-
tailings site located in Canonsburg, Pennsyl'7ania. This site is a 30-acre
property part of which was formerly owned by the Vitro Rare Metals Company

,

that operated a processing plant under contract to the U.S. Atomic EnergyI

Commission to extract uranium and other rare metals. In addition toI storing the residues of this process at Canonsburg, approximately 12,000
tons of contaminated residues were transferred to an abandoned railroad
landfill in Burrell Township, Indiana County, Pennsylvania. This EIS

I evaluates five alternatives for removing the public health hazard

!

I



I

associated with the contaminated material. In addition to "no action,"
these alternatives involve various combinations of stabilization of the i

material in place or decontamination of the site. In addition to the two
sites mentioned, a third site located in Hanover Township, Washington

!
County, Pennsylvania has been considered as a repository to which *'
contaminated material at either of the other two sites might be moved.

,

The five alternatives are: (1) no action; (2) decontamination of Burrell,
transfer of the Burrell material to Canonsburg, and stabilization of both
the Canonsburg and Burrell materials at Canonsburg; (3) stabilization of
the Burrell material at Burrell and the Canonsburg material at Canonsburg;
(4) decontamination of both Burrell and Canonsburg and disposal of all of
the contaminated material at Hanover; and (5) stabilization of the Burrell
material at Burrell and decontamination of Canonsburg and disposal of its
material at Hanover. *

Impacts associated with the proposed cleanup were assessed in terms of |radiation, air quality, surface- and ground-water quality, soils, geology, 5
mineral resources, aquatic and terrestrial ecology, noise, land use,
socioeconomics, demography, and transportation networks. Under
Alternative 1 the present situation would remain. The main impact of this
alternative is the 5.4 additional lung cancer deaths predicted for the
total population living within 2 kilometers (1.24 miles) of the Canonsburg
and Burrell sites. After any of the other alternatives are completed, the
chance for someone living within 2 kilometers of any of the three sites
dying from lung cancer arising from the mill tailings is 1 in 50,000,000.
This is extremely small when compared with the normally expected cancer |death rate of 16 in 100 people. Aside from the radiological impacts, the 5
impacts arising from the transportation of the contaminated material and
clean fill are potentially serious. If Alternative 3 is selected as the g
recommended action, the majority of the hauling will be for clean fill. 5This material will come from borrow pits located near each site. The use
of 20-ton dump trucks to haul this material will create traffic, noise,
and road decay problems, particularly on the narrow streets giving access
to the Canonsburg site. The timing of the trips will be such that peak =

traffic hours and heavily traveled routes will be used as little as
possible.

Other impacts that cannot be avoided include the possible violation of the
suspended particulate and nitrogen-oxide air-quality standards, the E
disruption of the terrestrial ecosystema at each site, the disruption of g
local businesses, the inconvenience af the local residents through noise,
travel, and aesthetic problems, and the potential loss of land for future
development. If Alternative 2 or 3 is chosen, there would be the loss of
seven residences currently located adjacent to the Canonsburg site on -

Wilson Avenue and George Street. These people, and the businesses within
the Canon Industrial Park will receive location assistance from the U.S. g
Department of Energy. E

Local businesses and local government agencies could receive additional g
revenues from supplying the goods and services needed by the workers 5conducting the remedial action.

I
I
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I Several mitigation measures have been identified which, if implemented,
will reduce or eliminate any remaining impacts. These measures include
emission controls on vehicles, stoppage of work during adverse weather

I
conditions, covering all exposed piles at the end of each day, placement
of erosion-control berms, use of protective equipment, treatment of all
water, decontamination of all empty vehicles leaving the site, and

I personnel radiation protection measures. A monitoring program will be
implemented during the remedial action to ensure that no significant
releases of radiation, dust, soil, or other pollutants occur. After the
project is completed, monitoring will be continued to further ensure that
the program accomplished its primary goal, i.e. , removing the public
health hazard associated with the radioactively contaminated material.

I (f) Comments on this DEIS should be addressed to Mr. Campbell at the address
given previously. To be considered in the preparation of the final EIS
(FEIS), all comments should be submitted no later than

.
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I
1 SUMMARY

Within the past several years there has been a growing concern on the part
of the public and the government over the possible public health hazardsI associated with exposure to abandoned dumps, harardous waste areas, and
inactive uranium-mill-tailings sites. In response to this concern, on
November 8,1978, Public Law 95-604, the Uranium Mill Tailings Radiation

I Control Act of 1978 (UMTRCA) was enacted. In UMTRCA, the Congress
acknowledged the potent.ial health hazards associated with uranium-mill

tailings. Title I of UMTRCA authorizes the U.S. Department of Energy (DOE) to
enter into cooperative agreements with affected states and Indian tribes toI clean up those sites contaminated with uranium-mill tailings and the U.S.
Environmental Protection Agency (EPA) to promulgate standards for these
sites. The EPA has published interim cleanup standards (45 FR 273 66-27368,

I April 22,1980) and proposed disposal standards (46 FR 2556-2563, January 9,
1981). All remedial actions are to be performed with the concurrence of the
U.S. Nuclear Regulatory Commission (NRC), which will issue a license for the
maintenance and monitoring of the site after the cleanup work is complete.I For the purposes of this environmental impact statement (EIS), the proposed
EPA standards were used. The final EPA standards may be different, which
could affect the design of the disposal site. When the final engineering

I design is prepared, there may be modifications to it. The EPA standards will
be met regardless of the details of the final design.

I The UMTRCA requires the Secretary of the DOE to designate high priority
cleanup sites. The Canonsburg, Pennsylvania site (Figure 1-1) was given this
designation by the Secretary on November 9, 1979. The DOE and the
Commonwealth of Pennsylvania entered into a cooperative agreement effective

I September 5, 1980, to perform remedial work at this site. The program
described and evaluated in this EIS is being conducted to accomplish one major
goal: remove a public health hazard, i.e., that hazard associated with

I uncontrolled radioactively-contaminated material. The steps taken to conduct
this program are basically the following:

1. Project background.

I 2. Data collection.
3. Design of alternatives.
4. Characterization of the affected environment.

I 5. Evaluation of environmental impacts.
6. Cleanup.
7. Maintenance and monitoring.

Each of the steps is discussed in the subsections that follow.

I
I
I
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1.1 PROJECT BACKGROUND

The Canonsburg site is located within the Borough of Canonsburg,
Washington County, in southwestern Pennsylvania. It lies approximately 20
miles southwest of downtown Pittsburgh (Figure 1-1) . The site is bounded by
Chartiers Creek to the north, west, and east and by the Conrail right-of-way
to the south (Figure 1-2) . The site consists of these basic areas: the

former Vitro Rare Metals Plant (18 acres) , the former Georges Pottery property
(6 acres), and several residences (6 acres) (Figure 1-3) . The Vitro property

I is the area designated by the UMTRCA as containing the radioactively-
contaminated material and is the area implied in most instances in this EIS
when discussing the Canonsburg site. The other areas of the site are needed
for the various remedial-action alternatives. The Vitro property is furtherI divided by Strabane Avenue and Ward Street into three separate areas: A, B,
and C. Area A is the only developed area and contains all of the buildings.
Areas B and C are open areas along Chartiers Creek.

From 1942 through 1957 the Vitro Manufacturing Company (Vitro) processed
uranium at the Canonsburg site under contract to the U.S. Atomic Energy
Commission (AEC) '(Leggett et al. ,1978) . During this time various ores,I concentrates, and scrap materials were brought from different AEC
installations to the Canonsburg site for uranium recovery. All solid process
wastes were stored on the site. Liquid wastes were discharged into a swamp in
Area C, which drained into Chartiers Creek. This swamp no longer exists.

In late 1956 to early 1957 about 11,600 tons of wet material containing
approximately 6 tons of uranium oxide were taken to the Burrell site, aI Pennsylvania Railroad landfill in Burrell Township, Indiana County, about 51
miles east of Canonsburg (Leggett el al.,1979) (Figure 1-1) . The Burrell

, site covers approximately 50 acres; it is an undeveloped plateau along a bend

!| of the Conemaugh River at the southern boundary of Indiana County in
lW southwestern Pennsylvania (Figure 1-4) . Its only significant surface features
'

are three steep-banked ponds in the western area, remnants of an old disposal
pit (Figure 1-5). Disposal of the 11,600 tons of material removed from theI Canonsburg site took place within a 9-acre section in the western portion of
the Burrell site. The residues were brought in by railcar, dumped into the
disposal pit, and covered with an uneven layer of uncontaminated material.

In 1962 Vitro's real property was sold to developers, with Vitro retaining
title to the remaining radioactive material. In an effort to decontaminate

I the immediate plant area, in 1964 all the materials then considered
contaminated were consolidated into one pile in Area A. This pile was
eventually moved to Area C in 1965 and buried beneath a relatively impermeable
layer of steel-mill slag (red dog). Vitro's source-material license was thenI terminated, and the Vitro property was developed into its present use as the
Canon Industrial Park.

|

|g In 1980 representatives of the Commonwealth of Pennsylvania conducted a
'g study (Pennsylvania , 19 81) of potential areas in Washington County where the

Canonsburg material could be taken if the site was to be decontaminated.

.g Using a preliminary draf t of 10 CFR Part 61, Licensing Requirements for Land

| g Disposal of Radioactive Waste (46 FR 38081ff; July 24, 1981), they performed
!

field investigations and examined existing reports, maps, files, data, and

\
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aerial photographs. As a result of this investigation, the Commonwealth
identified seven areas in which disposal sites might potentially be '.ocated;
these areas are numbered 1 through 7 on Figure 1-6. The Burrell sita was not B
included in the sites that were investigated. E

In providing the results of the disposal site study to the DOE, the g
Commonwealth's representatives stated that Areas 6 and 7 appeared to be better g
suited as potential disposal sites than the other five. Further study by the
DOE has confirmed this evaluation (Weston, 1981a) . Within or near Areas 6 and
7, seven promising sites, identified as Sites A through G on Figure 1-7, have E
been investigated further (Weston,1981b) . Of these seven sites, only Sites B 3
and C have been judged acceptable. Site B, located in Hanover Township, ranks
appreciably above Site C and will be considered in detail in this EIS as the
prime alternative disposal site (Figures 1-8 and 1-9) .

I
1.2 DATA COLLECTION

After establishing the location of the three sites to be considered, it
was necessary to assemble the data on each of the sites. This included
reviewing existing data and collecting new information. Compilation of the
existing data was accomplished by researching government, public, and private
sources.

The literature review led directly to the planning and initiation of field
and laboratory programs to gather the necessary additional data. These
programs required personnel to be both on the site and within the surrounding
area to collect information. The types of data coll ~ sanged from the
number of people living in nearby houses to the conce..ttations of contaminated |
materials in ground water. The appendices accompanying this EIS present the E
detailed programs used by each of the technical disciplines to conduct these
studies: i.e. , engineering, air quality, soils, geology, hydrology, ecology,
radiology, socioeconomics, noise, and transportation.

I
, 1.3 DESIGN OF ALTERNATIVES

Af ter the information was collected, engineering studies were conducted to
determine the feasibility of various solutions to the problem. All of the
alternatives strived for the same basic goal: removing a public health
hazard, i.e. , cleaning up the radioactively-contaminated material at the
Canonsburg and Burrell sites (U.S. DOE, 1982).

Five alternatives have been developed for the remedial work at the g,

| Canonsburg and Burrell sites. They are as follows: g

1. No action.

I
I,

|
,
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2. Decontamination of Burrell, transfer of the Burrell material to
Canonsburg, and stabilization of both the Canonsburg and Burrell
materials at Canonsburg.

3. Stabilization of the Canonsburg material at Canonsburg and the Burrell
material at Burrell.

4. Decontamination of both Canonsburg and Burrell, and disposal of all of
the contaminated material at Hanover.

5. Decontamination of Canonsburg, disposal of its contaminated material
at Hanover, and stabilization of the Burrell material at Burrell.

The specific actions associated with each alternative tre given in Table
1-1. We volumes of material, resource commitments, staffing, and duration of
each alternative are given in Table 1-2.

me primary difference between decontaminating and stabilizing a
radioactively-contaminated site is that a decontaminated site will contain no

radioactively-contaminated material at levels above the EPA standards and may
later be available for unrestricted use. A stabilized site will meet the EPA
disposal standards, but it will still retain its radioactive material and
therefore must remain undisturbed to protect the containment. Thus, its
future use is permanently restricted.

None of these alternatives includes reprocessing the tailings. Pursuant

I to Public Law 95-604, the DOE solicited expressions of interest in
reprocessing from the current owner of each abandoned uranium-mill-tailings
site (by individual letter) and from the general public (by notices in the
Federal Register and press releases) . For the Canonsburg site there has been
no response to these requests, probably because the small amount of
reprocessible material and the long distance to established reprocessing
plants make this alternative uneconomical. For this reason, reprocessing is
not included in any of the five alternatives being considered.

; mose properties contaminated with material from the Canonsburg site that
| have been designated vicinity properties have been addressed as a separate
| segment of the Canonsburg remedial-action program (Weston,1982) . We

material removed from these properties will be temporarily stored on the'

j Canonsburg site until remedial action on the site begins. The DOE made a

| | " finding of no significant impact" (FONSI) for this segment of the work on
i 3 July 16, 1982 (4 7 FR 31061-31062, July 16,1982) . The Burrell site is a
I vicinit.y property not covered in the FGNSI. A brief description of each
'

alternative follows.I
i

1.3.1 Alternative 1: no action

This alternative consists of performing no remedial action, therebyI allowing the present situation at the site to continue.

'
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Ta ble 1-1. Susnary of remedial-action activities

(
I

Alter native 1 Alternative 2 Alternative 3 Alternative 4 Al ternat ive 5
Project activities Ca nonsburg Bur rell Canonsburg Bur rell Canonsburg Burrell Canonsburg Bur rell Kanover Canonsburg Burrell Hanover

1. Haadway construction --- --- X X X X X X X X X X

2. Temporary roadway --- --- X - - - X --- X --- --- X --- ---

closing

3. Permanent roadway - - - - - - X --- X --- --- - - - --- --- --- ---

closing

4. Onsite building - - - --- X --- X --- X --- --- X --- ---

demolition

5. Temporary interruption - - - - - - --- --- - - - - - - X --- --- X --- ---

of vicinity property use

6. Permanent elimination --- --- X --- X --- - - - --- --- --- --- - - -

of vicinity property

7. Excavation of site's - - - --- X X X --- X X - - - X --- ---

radioactive materialp.
I

*
8. Ex port of site's --- --- --- X - - - - - - X X - - - X --- ---

radioactive material

9. Import of radioactive --- --- X --- X --- X - - - X X - - - X
materials from other
places

10. Encapsulation of --- --- X --- X --- - - - - - - X - - - --- X
radioactive material

11. Covering of radioac- --- --- X --- X X --- --- X --- X X
tive material areas

12. Temporary lowering of --- --- X --- X --- X --- X X - - - X
Water table

13. Use of truck-wash --- --- X X X - - - X X X X --- X
station

14. Use of onsite waste- --- - - - X X X --- X X X X --- X
wa t e r-tre a t me n t
facilities

M M M M M M M M M M M M
.- _ _ _ _
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Ta ble 1-2. Approximate volumes of materials, resource commitments, staf fing, and project duration required f or each alter native

Alternat ive 1 Al ter native 2 Alternative 3 Alter native 4 Al t er nat ive 5
Canonsburg Bur rell Canonsburg Bur rell Canonsburg Burrell Ca nonsburg Burrell Kanover Canonsburg Burrell Kanover

Volume of contaminated 0 0 40,000 60,000 40,000 0 250,000 80,000 N/A 250,000 0 N/A
material excavated
(cubic yards)

Volume of contaminated 0 0 0 80,000 0 0 250,000 80,000 N/A 250,000 0 N/A
mat erial ex ported from

the site (cubic yards)

Volume of contaminated 0 0 80,000 0 0 0 0 0 3 10. 030 0 0 250,000
mater ial imported to
the site (cubic yards)

w

E Volume of fill and 0 0 250,000 16,000 250,000 70,000 250,000 16,000 200,000 250,000 70,000 170,000
*

construction materials
imported (cubic yards)

Electricity requirement 0 0 222,000 140,000 222,000 8,500 270,000 140,000 280,000 270,000 8,500 2u0,000

(kWh)

Engine f uels (gallons) 0 0 232,000 127,000 228,000 82,000 640,000 127,000 503,000 640,000 82,000 383,000

Concrete (cubic yards) 0 0 5,0 00 1,260 5,260 --- 7,760 1,260 4,510 7,760 --- 3,510

water (ga llons)
'

O O 2,120,000 185,000 2,120,000 125,000 5,350,000 185,000 4,000,000 5,350,000 125,000 4,000,000

Aver ag e/ max imum s t + e 0 0 28/55 19/35 28/41 15/29 28/49 19/35 28/48 28/49 15/29 29/47
s t at t ing (per sons)

I Project duration (weeks) 0 0 96 81 86 32 104 81 120 104 32 120
,

l
*
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I
1.3.2 Alternative 2 decontamination of Burrell, transfer of the Burrell

material to Canonsburg, and stabilization of both the Canonsburg and
Burrell materials at Canonsburg

All material contaminated with radionuclides at the Burrell and Canonsburg
sites would be stabilized at the Canonsburg site. The site buildings would be
demolished, and the contaminated portions of them would be buried with the
other radioactive residues. Seven nearby houses (six on Wilson Avenue and one
on George Street) and the Georges Pottery buildings would also be demolished.
The EPA standards would be met by moving from Burrell all material with
radium-226 concentrations above 5 picocuries per gram and by encapsulating W
this material with the more highly contaminated portion of the Canonsburg
residues (radium-226 concentrations above 100 picocuries per gram) at the g
Canonsburg site. The encapsulation would consist of placing the contaminated 3
material in a repository that would be lined -- top, sides, and bottom -- with
a relatively-impermeable material, such as clay. The remainder of the
Canonsburg contaminated material, including those areas with radium-226
concentrations less than 100 picocuries per gram and those areas with radium-
226 concentrations greater than 100 picoeuries per gram, but buried deeper
than 6 feet, would be stabilized in place by covering the entire site with a
layer of uncontaminated fill up to 6 feet thick.

Transport by truck or rail of all the materials associated with this and

the other alternatives is discussed in this EIS. Following completion of the
project, ownership of the Canonsburg site would be transferred from the
Commonwealth to the Federal government. The Commonwealth is currently in the
process of acquiring the site pursuant to the DOE and Commonwealth of |
Pennsylvania cooperative agreement. The NRC would issue a license for E
long-term maintenance and monitoring of the site to the DOE or any other~

Federal agency charged with custody of the site. The Burrell site would be
released for use and development in accordance with its land-use controls.

1.3.3 Alternative 3: stabilization of the Canonsburg material at Canons-
burg and the Burrell material at Burrell

This alternative differs from Alternative 2 in that the Burrell material
would not be removed from that site. All of the contaminated material at
Canonsburg would be disposed of as under Alternative 2. At Burrell, the EPA
disposal standards would be met by covering the site with a layer of,

! uncontaminated soil up to 3 feet deep. Recent studies have indicated that
,

only small amounts of contaminated material remain at Burrell. The Canonsburg
I site would then be transferred to the DOE and its future use restricted as

specified in the NRC license.

.

I
I
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1.3.4 Alternative 4: decontamination of both Canonsburg and Burrell, and
disposal of all of the contaminated material at Hanover

All materials with radium-226 concentrations above 5 picocuries per gram
would .De removed from the Canonsburg and Burrell sites. Work at Burrell would
be the same as under Alternative 2. At Canonsburg, however, a greater amountI of material would have to be excavated and handled than during in-situ
stabilization because stabilization in place does not require that all of the
contaminated material be dug up.

The radioactively-contaminated material would be encapsulated at Hanover
by methods similar to those described for Canonsburg under Alternatives 2 and
3.

The Burrell and Canonsburg sites would be available for unrestricted use,
while ownership of the Hanover site would be transferred to the DOE and its
future use restricted according to the license issued by the NRC.

1.3.5 Alternative 5: decontamination of Canonsburg, disposal of its contami-
nated material at Hanover, and stabilization of the Burrell material at
Burrell

This alternative would be the same as Alternative 4 for Canonsburg and
Hanover, and Alternative 3 for Burrell.

i I
|

1.4 CHARACTERIZATION OF THE AFFECTED ENVIRONMENT

In order to predict the potential impacts of the remedial action, the
baseline data were analyzed to determine each site's major physical,

i biological, and sociological characteristics.
|

| The Canonsburg, Burrell, and Hanover sites are within 70 miles of each
other in southwestern Pennsylvania. This is an area of rugged topographic

' features, many forests, and rich coal, oil, and gas resources. The land use
and economic character of the area have been strongly influenced by these
features. The pattern of land use shows distinct communities set in a region
dominated by rural and open spaces. Air quality in the region meets all the
National Ambient Air Quality Standards (NAAQS), except for ozone, which
exceeds the statewide standards, and all of the Pennsylvania air-quality
standards. Several major industrial and manufacturing centers, particularly
the City of Pittsburgh, are located along the Ohio River system and the
interstate highways.

I
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1.4.1 Canonsburg site

|

The Canonsburg site is a 30-acre parcel situated in a densely-populated
part of a residential section of the Borough of Canonsburg. The site itself,
which is currently zoned for industrial use, consists of developed areas
occupied by buildings and houses, and undeveloped areas covered by weeds and
medium-sized trees. Larger trees grow along the banks of Chartiers Creek.

The site's location in the humid continental climate region of
southwestern Pennsylvania resu)Ts in temperatures ranging from 99 F in the |

0

summer to -180F in the winter. Annual precipitation at Canonsburg averages 55
37 inches, with winds coming mainly from the west at moderate speeds.

The topography of the Canonsburg site has been altered by past earth-
moving and landfilling activities. The elevation of much of the site has been
raised above natural levels, resulting in 30 feet of relief over the site.
The lower portions of the site are included in the 100-year flood plain of
Chartiers Creek.

Chartiers Creek in the vicinity of the Canonsburg site is polluted by acid
mine drainage and by industrial and municipal discharges. Public water
supplies for Canonsburg come from protected surf ace waters upstream of the
site. There are two ground-water systems at the siter one in the
unconsolidated fill and one in the bedrock. The shallower system recharges
the deeper one and both flow toward Chartiers Creek. The ground water
contains elevated levels of both sulfates, derived from the natural substrate
material in the area, and radium-226 and total uranium levels in excess of the

EPA standards (Leggett et al. ,1978) . The area has been extensively mined for
coal, but the Pittsburgh coal seam does not occur on the site.

In addition to the radiological contamination in the ground water the site
contains a heterogeneous mixture of contaminated soils. It contains
unprocessed ores, contaminated soils, waste sludges and fines, and building
materials. These are distributed at depths of up to 16 feet. Area A contains Eradium-bearing wastes in its top few feet of soil, as well as beneath its g
buildings, with virtually all of its surface soils exceeding the EPA
radium-226 standard of 5 picocuries per gram. Area B contains a 2- to 6-foot
thick layer of material contaminated with radium above the EPA standard,
situated beneath 8 to 9 feet of clean fill. Area C contains contamination
above the EPA standard from the surface to a depth of 16 feet.

1.4.2 Burrell site

In contrast to the Canonsburg site, the Burrell site is a 50-acre open,
unpopulated area. There are two small housing communities within 1 mile of
the site, and the Town of Blairsville is 1 mile to the west. The Burrell site
is a low-lying plateau situated along the Conemaugh River with only 10 feet of
topographic relief. It contains two steep-banked ponds.

1-18
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The level of the Conemaugh River at the Burrell site is regulated by a
U.S. Army Corps of Engineers dam about 10 miles downstream of the site. At

I the maximum elevation of the flood pool, approximately 15 percent of the site
would be inundated; however, recorded river levels have always been below this
maximum. The river is polluted by the same factors as Chartiers Creek at
Canonsburg; similar to Canonsburg, public-water supplies come from protectedI surface waters.

There are two ground-water systems at the Burrell site, one in the fill
and one in the bedrock. Unlike Canonsburg, the shallow system does not
recharge the deeper system at Burrell. Instead, both systems flow separately
toward the river. The ground water is high in naturally derived sulfates, but
does not contain radioactively-contaminated material above the EPA standardsI (Leggett et al. ,1979) .

Analyses of the soils at Burrell have produced contrasting levels of
radioactive contamination. In 1977, surveys (Leggett et al. ,1979) revealed
that soils as deep as 36 feet contained contamination at levels well above tiie
EPA standards. In 1981 and 1982 similar surveys (Rarrick,1982) indicated
that the site contained much less contaminated material and that this material
was at shallower depths than seemed to be the case in 1977.

1.4.3 Hanover site

The Hanover site is in an unpopulated area. The site occupies 50 acres
along a ridgetop created by strip mining. The site lies within the watershed
of Harmon Creek, a small severely polluted stream.

Ground water at the site is contained in two systems, a shallow system in
the fill and a deeper one in bedrock, but the site is not a ground-water
recharge area. The water does not meet Federal drinking-water standards;
however, it does not contain any detectable amounts of radioactive material.

Of the three sites, Hanover has the most pronounced topographic relief.
The site is being considered as a new disposal site, and currently contains noI radioactive material from activities at the Canonsburg site or elsewhere.

I
1
|

|
|

|

|
.
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I
1.5 EVALUATION OF ENVIRONMENTAL IMPACTS

The impacts of the five alternatives are summarized and compared in Table
1-3. It is helpful to separate these potential impacts into those directly
associated with the radioactive material and those that are not. Among the
nonradiological impacts, one kind stands out. This is the transportation
impacts associated with moving radioactive material and fill dirt into and out
of the sites. This means that large numbers of trucks will be moving on the
poor, narrow residential roads leading to the Canonsburg site. Also, at g
Canonsburg Strabane Avenue will have to be closed for the duration of the g
project, approximately 2 years.

Both Ward Street and Wilson Avenue will also be closed; permanently under |Alternatives 2 and 3, and temporarily under Alternatives 4 and 5. Also, the E
seven residences located on Wilson Avenue and George Street will be either
demolished (Alternatives 2 and 3) or closed for 2 years (Alternatives 4 and 5) .

In addition to transportation impacts, there is the direct impact of
several people losing their homes and several industries that will have to be
relocated. These situations will be handled as easily as possible; the DOE
will assist the homeowners in finding temporary housing under Alternatives 4
and 5, and will reimburse them for their properties under Alternatives 2 and
3. The industries will receive relocation assistance and compensation for
their losses.

The remainder of the nonradiological impacts will be small. There will .be
normal construction noises and dust, people will be temporarily inconvenienced
at certain times, and there may be some localized siltation of Chartiers
Creek, but these impacts will be no greater than those experienced from
construction projects such as building a new highway or erecting a new Eshopping center. All of these impacts are manageable and proper measures such g
as dust suppression, vehicle mufflers, work scheduling, waste-water treatment,
and erosion control will be taken to mitigate their severity.

The remaining area of potential concern is radioactivity. The people
living near the sites, particularly Canonsburg, are afraid that they have been
and will continue to be exposed to radioactivity that will impair their health
and shorten their lifespans.

Calculations show that this radioactive material may be causing an excess
lung cancer mortality rate of 5.4 deaths per generation among people living
near the Canonsburg and Burrell sites. Because there are about 14,000 people =
in these areas (total) and the normal lung cancer mortality rate is 1 in 33,
this means an expected lung cancer mortality rate of 425 deaths per Egeneration. An individual in this population has an increased chance of 1.3 3
percent of dying of lung cancer because of the presence of these sites as they
are now.

Preliminary results from two recent studies (Lane,1982; and Talbot,
1982), show that the cases of lung and thyroid cancer among people living near
the Canonsburg site are not statistically different from those for the general g
public not living nearby. However, these preliminary results are not very 3
pertinent because the lung cancer study was based on a very small sample and
thyroid cancer is not the expected consequence of exposure to radon and its
daugnters (lung cancer is expected).

1-20
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I

Each of the alternatives, except for Alternative 1, will reduce the
already small increase in lung cancer deaths. The remedial action will

decrease the excess lung cancer death rate to people near the Canonsburg site
to about 0.0003, or a 1 in 57,000,000 increased chance of any one person dying
from lung cancer. In reality this means that there is a very small
probability that a lung cancer death will result directly from exposure to the g
contaminated material in Canonsburg. The chances of cancer deaths are g
similarly small at Burrell and Hanover. Both of these areas are more isolated
than Canonsburg and are not subject to the same frequency of activity as in
Canonsburg. 01 apter 5 discusses these impacts in greater detail.

The DOE will clean up the site to the point that the epa standards are
met, so that there will be no significant impacts once the remedial-action
activities are finished. The public health hazard will be eliminated and the

,

site will be removed from the list of those areas that could harm the public
health.

1.6 CLEANUP

The actual work will be done on the sites during this phase of the
program. The DOE's remedial-action contractor (RAC) will handle all of this
work. 'Ihe RAC will contract with several local firms for the building-
demolition, earth-moving, and material-handling activities required at each*

site. The construction will follow a predetermined schedule in which major
activities have been planned and a time period for each step developed. Table
1-2 indicates the basic engineering-related requirements for each alternative.

During the construction period a set of safety and contamination controls
will be folicwed to ensure that no workers are exposed beyond acceptable
limits, and that no significant amounts of radioactive material escape into
the surrounding area.

I1.7 MAINTENANCE AND MONI'IORING

Af ter all of che cleanup work is finished, the DOE, or another Federal
,

agency charged with custody of the site, will continue to monitor the final E '

disposal site to ascertain whether the remedial-action program continues to
comply with the EPA standards. This will include measurements of parameters i

such as air and water contaminant levels as specified by the NRC in its
license and maintenance of the site as required. All EPA standards will have
to be met before the remedial action is considered officially completed.

I

| 1,
:
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I
I 2 PURPOSE AND NEED

I
The remedial actions (except no action) presented in this EIS are possible

strategies for reducing the radioactivity levels at the Canonsburg and BurrellI sites to the EPA standards. The purpose of these standards is to protect the
public health and safety and the environment from radiological and
nonradiological hazards associated with radioactive materials at the sites.

I The remedial-action program will remove a public health hazard, i.e., that
hazard associated with uncontrolled radioactively-contaminated material.

In 1978, Congress passed Public Law 95-604, the Uranium Mill TailingsI Radiation Control Act, expressly finding that uranium-mill tailings located at
inactive (and active) mill sites may pose a health hazard to the public.
UMTRCA charges the EPA with the responsibility for promulgating radiological

I and nonradiological standards for inactive mill sites. Under UMTRCA the DOE
is authorized to enter into cooperative agreements with affected states or
Indian tribal governments to perform remedial actions to bring the radiation
levels at the sites in their jurisdictions within the EPA standards. The DOE
will fund 90 percent of the remedial-action-cleanup costs (except on Indian
land where DOE will fund 100 percent); the affected state will provide the
remaining 10 percent. All remedial actions must be performed with the

I
concurrence of the NRC, which will issue a license for long-term maintenance
and monitoring of the disposal site.

Title I to the UMTRCA identified 22 sites to be designated by the DOE for

I remedial action. On November 9, 1979, the DOE designated those 22 sites and
an additional three sitas; Canonsburg was one of the designated sites. (One
site, in Baggs, Wyoming, was later removed from the list because it was underI Federal ownership, thus ineligible for remedial action under the provisions of
Title I of the UMTRCA.) As a result, the DOE and the Commonwealth of
Pennsylvania entered into a cooperative agreement effective September 5,1980,
for remedial action at the Canonsburg and Burrell sites.

I

2.1 HISTORY AND PRESENT STATUS
|

From 1942 through 1957, Vitro conducted uranium-processing operations
,

I under contract to the AEC at an 18.5-acre site in Canonsburg, Washington
County, Pennsylvania (Figures 1-1 and 1-3) . Process wastes from this

[

| operation and other AEC contract work were stored here during this period.

| From 1956 to 1957, with the approval of the AEC and the Pennsylvania Railroad,
approximately 11,600 tons of radioactively-contaminated residues were moved
from the Vitro property to a railroad landfill located in Burrell Township,
Indiana County, Pennsylvania (Figure 1-1). The Vitro property was sold in

,[ 1966 and developed as the Canon Industrial Park. At various times

iW contaminated soils and building materials were removed from the Vitro property
I and used in local construction projects. It is estimated that 100 properties

in the vicinity of the Canonsburg site have been affected by theseI construction activities.

2-1
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The Car.ansburg and Burrell sites require cleanup to reduce their
radioactivity levels. Radiological surveys made of the Canonsburg site in
1977 (Leggett et al. ,1978) indicate that significant amounts of contaminated
material remain on the site and that the radiation levels in the buildings,
soils, and ground water exceed EPA standards. The contaminated material at
the Canonsburg site is heterogeneously distributed; it consists of unprocessed
ores, contaminated soils, waste sludges and fines, and building materials.

Contaminated material at the Burrell site (Figure 1-4) is mixed with a
large amount of debris, especially railroad ties (Leggett et al.,1979) . The
Hanover site (Figure 1-8), proposed as a possible alternative repository for
the wastes, currently contains no radioactive residues. It is located in an
abandoned strip-mine area and is surrounded by land contaminated by chemical
and industrial wastes.

As required by the National Environmental Policy Act of 1969 (NEPA,
PL 91-190) this EIS has been prepared to provide environmental information
before decisions are made and before action is taken. It predicts and
analyzes the effects on the environment from performing each alternative. It
also incorporates the major areas of public concern expressed during scoping
meetings.

I
2.2 EPA STANDARDS

Under Public Law 95-604, no remedial action may begin until final cleanup
standards have been promulgated. The final EPA standards have not yet been
issued. However, in order to permit remedial action to begin at the
radioactively-contaminated vicinity properties, the EPA has issued interim
standards f >5 FR 27366-27368, April 22,1980) for the cleanup of open lands
and occupied or occupiable buildings in which elevated radiation levels occur
because of the presence of residual radioactive materials from a designated j
inactive processing site (Table 2-1) . 3

The EPA has also proposed standards governing the disposal of residual
radioactive materials from inactive uranium-processing sites (46 FR 2556-2563,
January 9,1981) . These standards (Table 2-2) place limits on the amounts of
certain elements and substances that may be released from the final disposal
site. In addition, the disposal of the radioactive material must be done in
such a manner that there is a reasonable expectation that the limits in the
proposed standards will be maintained for at least 1000 years. The standards
impose the following limits:

1. The average annual release of radon-222 at the surf ace of the site is
limited to values less than or equal to 2 picocuries per square meter
per second plus the radon emission expected from the material covering
the tailings.

I
I

9
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Table 2-1. EPA interim standards for remedial-action cleanup

of open lands and structures
!

I

Type of radiation Remedial-action (RA) standardaI
External gamma radiation (EGR) RA required if EGR greater than
in dwellings 0.02 mR/hr above background

Radon-daughter concentration RA required if RDC greater than
(RDC) in dwellings 0.015 WL including backgroundI (annual average)

Ra-226 concentration on RA required if Ra-226 greater than
open lands 5 pCi/g (excluding background)

aAbbreviations

mR/hr = milliroentgen per hour
WL = working level, or RDC per liter of air that results in eventualI emission of 1.3 x 105 MeV of alpha energy

pCi/g = picoeuries per gram

Source: 45 FR 27366-27368, April 22, 1980

I
I

|

I
;I

I
I
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Table 2-2. EPA proposed standards for tailings disposal

I
ELEMENT CONCENTRATION IN SOURCE OF UNDERGROUND DRINKING WATER

Maximum permissible
concentration

Element in ground watera

I
Arsenic 0.05 mg/l

Barium 1.0 mg/l

Cadmium 0.01 mg/l

Chromium 0.05 mg/l

Lead 0.05 mg/l

Mercury 0.002 mg/l
-

Molybdenum 0.05 mg/l

Nitrate nitrogen 10.0 mg/l

Selenium 0.01 mg/l

Silver 0.05 mg/l

Combined radium-226 and radium-228 5.0 pCi/l "

Gross alpha particle activity 15.0 pCi/l g
(including radium-226 but 3
excluding radon and uranium)

Uranium 10.0 pCi/1

RADON FLUX LIMIT FROM DISPOSAL SITEa

Maximum permissible radon flux 2 pCi/m2-second
emitted from residual radioactive (annual average)
materials at the disposal site

aAbbreviations

mg = milligram
pCi = picocurie g
m' = square meter 3
1 = liter

Source: 46 FR 2556-2563, January 9, 1981

I
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I 2. Concentrations of the elements listed in Table 2-2 in sources of
underground drinking water are limited. Material released from a

I
disposal site is neither to cause the concentrations of the specified
elements in underground drinking water to exceed the levels nor to
result in any increase in their concentrations in water that exceeded
those levels before the remedial actions for causes other thanI residual radioactive material. These limitations apply to underground
drinking water beyond 1.0 kilometer (0.624 mile) from a disposal site
that was a processing site and beyond 0.1 kilometer (330 feet) from a
new disposal site.

3. Materials released from disposal sites should not cause an increase in

I the concentration of any toxic substance in Ony surface waters. In

general, " surface waters" means any bodies of water on the earth's
surface that the public may traverse or enter, or from which food may
be taken.

2.3 NRC LICENSING

The NRC has not issu?d ar.J does not intend to issue regulations that apply

I
to the cleanup and disposal of residual radioactive materials at inactive
uranium-processing sites. In conformance with UMTRCA, NRC concurrence in
proposed remedial actions and determinations as to the licensability of

I disposal sites for such materials will be to ensure compliance with the EPA
final standards. The NRC has issued regulations governing the disposal of
tailings from active uranium milling operations. These regulations (45 FR
65533-65536, October 3,1980) are not applicable to UMTRAP remedial actions,,

but do contain technical criteria, primarily in the form of performance<

objectives, for the disposal of uranium-mill tailings. Though they will not
be applied by the NRC to the inactive cites, the NRC technical criteria embody

. considerations that are relevant to the evaluation of remedial-action
alternatives for an UMTRCA Title I inactive site.

I
I1

1
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I
I 3 ALTERNATIVES INCLUDING THE PROPOSED ACTION

I
3.1 DESCRIPTION OF THE ALTERNATIVES

Five alternative actions have been developed for dealing with the
contaminated material at the Canonsburg and Burrell sites. In all the

5 alternatives except no action, the effort would begin by decontaminating the

es local vicinity properties now contaminated with tailings. Material removed
from these properties would be consolidated at the Canonsburg site after that
property is acquired by the Commonwealth of Pennsylvania. The vicinityI properties include all open lands, homes, businesses, and other places at or
near Canonsburg where radiation levels are higher than the EPA standards
because of the presence of tailings or other radioactive materials from the

I processing site. The remedial-action alternatives for the Canonsburg and
Burrell sites, described in detail in this subsection, are the following:

I e Alternative 1 -- No action

e Alternative 2 -- Decontamination of Burrell and stabilization of both
the Canonsburg and Burrell materials at Canonsburg.

Alternative 3 -- Stabilization of the Canonsburg material at Canonsburge
and the Burrell material at Burrell.

e Alternative 4 -- Decontamination of both Canonsburg and Burrell, and
disposal of the contaminated material at Hanover.

e Alternative 5 -- Decontamination of Canonsburg, and disposal of the
contaminated material at Hanover, and stabilization of the=

<

Burrell material at Burrell.

The primary difference between decontaminating and stabilizing a

( radioactively-contaminated site is that a decontaminated site will contain no
I material at levels above the EPA standards and may later be available for

i unrestricted use. A stabilized site will meet the EPA disposal standards, but
I it will still retain its radioactive material and therefore must remain

undisturbed to protect the containment. Thus, its future use is permanently
restricted.

The basic strategies considered for carrying out the remedial actions are
to stabilize the tailings at their present locations or to transport the
tailings to a new disposal sito (U.S. DOE, 1982). Tables 3-1 through 3-3

,

summarize the basic methods to be used in actually performing each of the

| alternat.ives.

*

I I

I:
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Table 3-1. Summary of possible environmental controls and engineering
features for in-situ stabilization of the Canonsburg sitea

I
Environmental issues and

requirements Engineering features

1. Control of radon- a. Encapsulation of highly contaminated materials
emanation rate from Areas A and C. g

b. Decontamination of buildings in Area A.
c. Use of multilayer cover system (clay and soil, g

gravel and stone, and soil layers) for radon- 3
222 attenuation in encapsulation area.

d. Use of soil cover for balance of site.

2. Surface-radiation a. Encapsulation of highly-contaminated
levels ma ter ials.

b. Soil cover over balance of site depending on h
radiation levels. E

c. Stabilization and vegetation of site.

3. Subsurface-water a. Removal of highly-contaminated materials from
quality saturated zone in Area C.

b. Dewatering of Area C aid treatment of re *

|covered water.
c. Encapsulation of highly-contaminated material. E
d. Use of multilayer cover system to minimize the

potential for leachate generation in encap-
sulation cell.

e. Use of clay and soil liner for waste contain-
ment, and attenuation of leachate contami-
nants.

f. Reduction of infiltration throughout the site g
i using cover, drainage, and stabilization of
I surface,

g. Placement of in-situ ion-exchange filter (only
i if needed).

| 4. Surface-water quality a. Removal of highly-contaminated materials from |
| flood plain (Area C). W
| b. Construction of flood-control berm around the
l excavated areas.

c. Improving drainage and control of runoff.
d. Collection and treatment of contaminated water

and waste water during construction period.:

! I
aSee Appendix A.1 and Weston (1982a) for additional information.

|

I
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I Table 3-1. Summary of possible environmental controls and engineering

features for in-situ stabilization of the Canonsburg sitea
(continued)

m

Environmental issues and
requirements Engineering features

5. Soil-contamination a. Removal of highly-contaminated materials from
levels Areas A and C.

b. Encapsulation of highly-contaminated material.I c. Soil cover over mildly-contaminated areas.
d. Building decontamination and demolition.
e. Stabilization of site surface using soil cover

and revegetation.

6. Long-term stability a. Use of natural material for liner and cove
*

construction.I b. Use of passive control techniques.
c. Physical and structural stabilization of high-

ly-contaminated material prior to encapsula-
tion.

7. Radiation protection a. Control of site access (fence, gates, signs,
(public and construc- etc.) during remedial-action program.

I tion personnel) b. Establishment of employee health and support
facilities (showers, protective clothing,
dosimeters, etc.) .

I c. Radiation monitoring and surveillance.
d. Quality control and assurance.

aSee Appendix A.1 and Weston (1982a) for additional information.
;

I
'

,

I

;

I
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Table 3-2. Summary of possible environmental controls and engineering
features for in-situ stabilization of the Burrell siteb

I
Environmental issues and

requirements Engineering features

1. Control of radon- a. Stone and soil cover over localized high radi- |
emanation rate ation spots. W

2. Surface radiation a. Multilayer cover system (stone and soil) over g
localized high radiation spots. g

b. Stabilization and revegetation of the contam-
inated areas of the site.

3. Subsurface-water a. Two-layer cover system to reduce excessive
quality infiltration through contaminants.

4. Surface-water quality a. Covering localized high radiation spots,
b. Improving runoff and drainage patterns.
c. Site stabilization and revegetation of areas

prone to erosion.

5. Soil-contamination a. Covering localized high radiation spots,
levels b. Site stabilization and revegetation.

6. Iong-term stability a. Use of natural earth and durable material
(stone, soil, slag, and clay) for site
stabilization and cover. -

b. Design of cover to accommodate projected
subsidence of waste material.

c. Use of passive control techniques.

7. Radiation protection a. Control of site access (fence, gates, signs,
(public and construc- etc.) during remedicl-action program.
tion personnel) b. Establishm2nt of employee health and support

facilities (showers, protective clothing, dosi-
meters, etc. ) .

c. Radiation monitoring and surveillance. |
d. Quality control and assurance. W

bSee Appendix A.2 and Weston (1982b) for additional information.

I
I
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I
Table 3-3. Summary of possible environmental controls and engineering

features for stabilization at the Hanover site

I
Environmental issues andI requirements Engineering features

I 1. Control of radon- a. Encapsulation of waste and contaminated
emanation rate material and use of multilayer cover con-

sisting of clay cap, stone, and soil layers.

2. Surface radiation a. Use of adequate cover material and thickness.
b. Stabilization and revegetation of the site.

I 3. Subsurface-water a. Locating encapsulation cells above ground-
quality water table,

b. Control of ground-water levels using drainage

I devices,

c. Use of multilayer cover system to minimize the
potential for leachate generation in encap-
sulation cells.I d. Use of clay and soil liner for waste contain-

ment and attenuation of leachate contaminants.

I
4. Surface-water quality a. Construction of runoff, drainage, and erosion-

control devices.
b. Stabilization and revegetation of site

surfaces.I c. Collection and treatment of contaminated run-
off and leachate during construction and waste
placement periods.

5. Soil-contamination a. All waste and contaminated material and
levels soils will be placed in the encapsulation cell

between clay liners and multilayer cover

I system.

6. Long-term stability a. Use of natural material for liner and cover

I material.
b. Use of passive control techniques.
c. Optimum compaction of waste and contaminated

material during placement in encapsulation

I cells.
d. Design and ccnstruction of cover system that

could accommodate some degree of settlement
and subsidence.

I
I
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Table 3-3. Summary of possible environmental controls and engineering
features for stabilization at the Hanover site

(con tinued)

Environmental issues and
requirements Engineering features

7. Radiation protection _ a. Control of site acces t (fence, gates, signs,
(public and construc- etc.) during remedial-Tetion program.
tion personnel) b. Establishing employee health and support fa- g

cilities (showers, protective clothing, dosi- 3
meters, etc.) .

c. Radiation monitoring and surveillance.
d. Quality control and assurance.

I

I

I
I
I

'

I
I

I
I

. I
|
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A number of site activities are a part of every alternative except no
action. They include the following:

1. Surveying the site and placing benchmarks at specific work locations.

I 2. Installing site security barriers and developing the road network that
is required on the site, including both constructing new roads and
closing or rearranging existing roads.

I 3. Setting up personnel trailers and decontamination facilities and
establishing areas for stockpiling materials.

I 4. Developing and installing a waste-water collection and treatment
system for those alternatives involving handling contaminated
materials. Earthen berms will be constructed around all work areas
and adjacent to waterways to collect storm water and transfer it to
the waste-water-treatment plant. All process waste waters will also
be collected and sent to the treatment plant. In addition to storm
water, the process waste waters will include equipment-washing wastes,

I ground water pumped to temporarily lower the water table during
excavation (at Canonsburg and Hanover), and waste water from building
steam-cleaning (at Canonsburg) . The waste-water-treatment plants have
been designed to treat 120,000, 60,000 and 60,000 gallons per day atI the Canonsburg, Burrell, and Hanover sites, respectively. At the end
of the remedial action these facilities will be disassembled and
deposited along with the contaminated material. The collected solids

I will be mixed with concrete and also disposed of with the contaminated
material. Each plant will ir.clude the following:

a. A lined sedimentation pond for surge amounts of waste waterI collected in excess of the continuous treatment capacity.

b. Multi-media pressure filters for suspended-solids control.

c. Mixed-resin ion-exchange beds for dissolved-solids control.

d. pH adjusters.

'--

5. Transferring approximately 10,000 cubic yards of contaminated material
from the vicinity properties near the Canonsburg site onto the
Canonsburg site.

; None of these alternatives includes the reprocessing of the tailings.
'

Pursuant to Public Law 95-60 4, the DOE solicited expressions of interest in
reprocessing from the owners of each uranium-mill-tailings pile (by individual
lette r) and from the general public (by notices in the Federal Register and
press releases) . For the Canonsburg site there has been no response to these

I requests, probably because the small amount of reprocessible material and the
long distance to established reprocessing plants make reprocessing
caeconomical. For this reason, reprocessing is not included in any of the
five alternatives being considered.I|
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3.1.1 Alternative 1 -- no action

This alternative entails leaving the sites in their present condition.

3.1.2 Alternative 2

In this alternative all tailings and contaminated materials, including
those at Burrell and at the local vicinity properties, will be placed at
Canonsburg.

The Burrell site will be decontaminated and the Canonsburg and Burrell g
residues stabilized at Canonsburg. The major stabilization activities at M
Canonsburg fall into three categories: structure demolition, excavation, and
burial of contaminated material. The decontamination activities at Burrell 3include excavating and removing the contaminated material, and filling and g
grading the site.

Structures that will be demolished at Canonsburg include the industrial |park buildings, the railroad spur, the Georges Pottery buildings, and the E
Wilson Avenue and the George Street residences. (These are shown on Figure
1-3.) Since the latter two structural groups are uncontaminated, their rubble g
will be dropped into their respective basements without prior cleaning or Etreatment. The industrial park buildings, however, are contaminated and will
be steam cleaned before demolition to remove surf ace contamination. Their
rubble will be stockpiled until it can be buried on the site. The building |
foundations will be sprayed with an asphalt coating. The railroad spur 5
material is also contaminated and will eventually be buried on the site.
Steel will be salvaged from the industrial park and Georges Pottery buildings
and transported off the site af ter being decontaminated, if necessary, to the
levels specified in NRC Regulatory Guide 1.86.

The excavation activities at Canonsburg will occur in stages (see Appendix |
A.1 and Weston,198 2a) . The initial stage includes excavating the boundaries W
of an encapsulation-cell. Figure A-2 shows the encapsulation cell to be
constructed in Areas A and B. It may be moved onto the high ground in Area A,
and may be broader and flatter than shown, and can be built entirely on grade. i

The second stage of excavation at Canonsburg will entail unearthing all of
the material in Areas A and C with radium-226 concentrations greater than 100 |
picoeuries per gram. This will result in spot removals in Area A and W

| excavation of a major portion of Area C. The water table in Area C is
I relatively high, of ten within 4 feet of the surface. Therefore this area must

be dewatered during the entire excavation period. It has been estimated that
300,000 gallons per day must be pumped out initially to depress the water
table and 20,000 gallons per day thereaf ter to maintain a depressed level.
These estimates are based on assumed aquifer characteristics. The rate of
delivery of this water to the treatment plant can be controlled in order to W
ensure adequate treatment capacity. This water will be routed through a
holding pond and an onsite waste-water-treatment plant before discharge into g
Charriers Creek. Discharged water will meet the Federal drinking water g
standards for radioactive contamination. Since all of the material in Area B
with radium-226 concentrations greater than 100 picoeuries per gram is deeper
than 6 feet, no excavation will take place in this area.

3-8
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I The encapsulation cell to be used at Canonsburg includes a multilayer

cover and a low-permeability liner. The cover is designed to limit the radon-

1
222 emanation from the encapsulated materials to 2 picocuries per square meter
per second and to limit the water infiltration to as low as 1 percent of the
annual-average precipitation. The liner serves the dual purpose of minimizing
water movement and passively treating any water that does move through. TheI cover and liner will be constructed of natural materials brought onto the site
from local sources, augmented by admixing with imported bentonite clay to meet
permeability and ion-exchange criteria. The permeability will be no more than
10-7 centimeters per second. The ion-exchange capacity will be such as toI restrict breakthrough to less than 1 percent after 1000 years. The liner
consists of a 3-foot layer of compacted clay. The cover will be up to 10 feet
thick, consisting of a 3-foot compacted-clay layer above the contaminatedI material, a 1-foot gravel layer, and up to 6 feet of soil on top. The gravel
layer serves as a drain layers with an adequate final surface slope it will
reduce infiltration. Vegetation will be established to reduce erosion and
thus to enhance the longevity of the cover.

Burial of the contaminated material at Canonsburg has been scheduled to
minimize stockpiling. As soon as a portion of the encapsulation cell isI complete, the initial material excavated from Area A will be emplaced. If

rail transportation is not used to bring in contaminated material from
Burrell, the contaminated material resulting from dismantling the railroad

I spur into Area A will also be emplaced there. If rail transportation is used,
the spar will be revitalized. As an alternative, the imported material could
be of f-loaded alongside the main railroad line and moved by conveyor onto the
site. The Burrell residues will be brought onto the site and depositedI directly into the cell. Similarly, the bulk materials from Areas A and C will
be deposited in the encapsulation cell as they are excavated. The residues
from Area C will be wet and will be mixed with the dry residues from Area A.

I At the close of each working day the exposed material in the cell will be
treated to prevent wind erosion either by spraying with water or by covering
with a tarpaulin. If contaminated organic materials are found during waste
removal, they will be either shredded and spread over Area A outside theI encapsulation cell or containerized in steel drums or other types of approved
containers and shipped to an approved low-level commercial waste disposal
site. Organic materials in the site buildings may also be contaminated; they

I will be decontaminated prior to burial at the Canonsburg site. The
decontamination process will involve steam washing and wet sand splashing of
bulky objects or contaminated wood structures prior to burial.

Approximately 10,000 cubic yards of contaminated material that had
previously been brought onto the site from cleaning the vicinity properties
will either be encapsulated or spread over Area A and covered with up to 6
feet of soil, depending on its radiation levels.

All of the excavated holes will be backfilled and graded to natural

I contours. The entire site will be covered with up to 6 feet of cover soil,
topsoil, and seeded.

I
I

3-9



.

I
I

The excavation work at Burrell will entail removing surface-contamination
hot spots and other material with a radium-226 concentration greater than 5
picocuries per gram and transporting them to the Canonsburg site. This work
will include the original tailings, as well as other material that has become
contaminated. Following contaminated-material excavation, the Burrell site
will be filled, regraded, and reseeded. Only a minimum amount of fill
material will be used.

The :pajor material-handling activities at Canonsburg during Alternative 2
are importing and burying the contaminated Burrell residues, excavating and
burying the Canonsburg contaminated material, and importing fill and
construction material. The Durrell residues (up to 80,000 cubic yards) can be
brought onto the Canonsburg site by 20-ton dump trucks at a rate of 40 trips Eper day over a 20-week period or by rail in 70-ton side dumping railroad cars n
in two or three trains per week in approximately the same time.

The contaminated material from the Canonsburg site consists of the
following:

Area A preliminary excavation 5,000 cubic yards |
Railroad spur material 3,000 cubic yards 5
Major Area A excavation 10,000 cubic yards
Area C excavation 12,000 cubic yards
Stockpiled vicinity properties materials 10,000 cubic yards

Total 40,000 cubic yards

Miscellaneous contaminated organic material (e.g., wood) would be segregated
for shredding and disposal on the site or for shipment to an approved
low-level waste site, such as Hanford or Beatty.

With the exception of the Area A rail spur, contaminated organics, and
vicinity-properties material, the contaminated material from Canonsburg will
be placed in the encapsulation area as it is excavated.

Fill and construction materials for the Canonsburg site will consist of
5,000 cubic yards of crushed stone, 33,000 cabic yards of clay,18,000 cubic
yards of topsoil, and up to 194,000 cubic yards of fill and cover material.
It should be emphasized, however, that the estimate of 194,000 cubic yards for
cover is an extremely conservative estimate to meet the currently proposed
radon emanation standard of 2 picocuries per square meter per second and the |
assumption that the onsite soils may not be suitable for use as cover a
mater ial. Relaxation of the standard or use of onsite soils may reduce the
aucunt of soil required to be imported and consequently the rail or truck
traffic. These materials will be brought to the site by 20-ton trucks over
approximately a 32-week period. Daily truck trips should not exceed 90. The
quantities of clay and fill needed could also be delivered by rail. The
limiting factor would be the ability to adequately load and unload the cars. |
The construction materials will be stockpiled on the site and used as needed. *

I
I

3-10



I
I Material handling at Burrell will consist of exporting the contaminated

material and importing clean fill. It is estimated that 16,000 cubic yards of

I
clean fill will be required. This will be brought to the site at a rate of 40
truck trips per day over a 4-week period and stockpiled until needed. If
trains are used to haul the clean fill, the delivery period would be about the
same.

The decontamination of the Burrell site will occur over an 81-week period,
while the stabilization of the Canonsburg site will require 96 weeks. (The

I duration of the four alternatives discussed in this section represents all
activity from the first day of site mobilization through the last day of site
demobilization. Radioactive-material handling will not necessarily occur over
this entire span.) 'Ihe stabilization of Canonsburg and the decontamination of

I Burrell are both scheduled to start at the same time. The Canonsburg staffing
levels average 28 site workers, with 55 persons during the peak activity.
Staffing levels at Burrell will average 19 persons on the site at any one

I time, with a maximum of 35. Typical construction and earth-moving equipment
will be used at both sites. Af ter all remedial action is completed, the
stabilized site will be fenced and both sites monitored to ensure the
integrity of the work.

I

3.1.3 Alternative 3 -- the proposed action

This alternative will result in onsite stabilization of the radioactive

I
material at Canonsburg and Burrell separately. The activity at Canonsburg
will be identical to that described for Alternative 2, except that there will
be no inflow of material from Burrell. This will result in a slightly smaller

| encapsulation cell at Canonsburg.

|

| The Burrell site will be stabilized in place without excavation. The
'

following description discusses the maximum amount of remedial action that

| would be necessary at the Burrell site, i.e., the upper-bound (see Appendix
| A.2 and Weston,1982b) . Based on recent surveys (Rarrick,1982) there is the
I distinct possibility that much less work will be required. The most recent

solution under study is to remove only the small " hot spots" (about 5000 cubic
ya rd s) , and simply cover the remainder of the site with soil. For these
reasons, the DOE has officially designated the Burrell site as a vicinity'

| property and not a waste repository. Three ponds south of the area ccntaining

g contaminated material will be converted into a drainage swale (Figure 3-1) .
'

3 The contaminated area will be graded to encourage the runoff of precipitation,
and covered with several feet of stone and soil to decrease percolation
downward and to prevent excessive erosion.,

The remedial action will proceed in several stages. Initially the ponds
will be drained and the existing sediment removed to ensure a high-

I permeability contact with the underlying porous strata. The soil removed will
be put on the surface of the contaminated area as an adjunct to rough
grading. Several feet of gravel, pea gravel, and soil will serve as a filter
over the subdrain.

I

I
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The surf ace of the contaminated area will be graded to a 2-percent slope
and covered with a stone-drainage blanket consisting of 8 inches of large

I stone, 4 inches of gravel, and a single thickness of geotextile. Over this
will be placed 18 inches of clean soil and 6 inches of topsoil for a total
final soil cover of 2 feet. The whole area will be saeded to hasten
revegetation.

The slopes of the drainage swale will be kept to no more than 12 percent;
where this is not possible, as in the side drainage area shown on Figure 3-1, '

I the channel and part of its side slopes will be covered with coarse stone. A
cross-section of the finished stabilized site is shown on Figure B-4.
Contours of the final graded site are shown on Figure B-5.

Analysis of this cover configuration indicates that of the approximately
40 inches of rain that falls on the Burrell site, about 7.8 inches will
penetrate the underlying contaminated zone. 'Ih u s , the surface improvements

I will mean a reduction in percolation by a factor of four. This reduction
should be considered temporary in that decomposition and consolidation of the
biodegradable fraction of the fill could cause settlement that may reestablish

I surface depressions. The extent of consolidation and settlement is impossible
to predict with the availaole data, but it is estimated that the grades
proposed are enough to keep infiltration under reasonable control for perhaps
50 years, after which more filling and grading may be necessary.

Material handling at Canonsburg during Alternative 3 entails excavating
and burying the contaminated material on the site and importing fill and

I
construction materials. These activities will be performed in the same way as
described for Alternative 2.

Material handling at Burrell is limited to importing construction and fill

(I materials. These will consist of 35,000 cubic yards of soil,15,000 cubic
yards of clay, and 20,000 cubic yards of other cap material. These materials
will be brought to the site in 20-ton trucks over a 15-week period at a rateI

!I of less than 60 truck trips per day. Another method of transportation is by
rail using the railroad spur on the site. The material could be delivered in

| 70-ton freight cars in about the same time period. The construction and fill
materials will be stockpiled oa the site and used as needed.

The stabilization of the Canonsburg site will require 86 weeks,10 fewer
than for Alt ernative 2. 'Ihe staffing levels will average 28 onsite workers,
peaking to a maximum of 41.

The stabilization of the Burrell site will occur over a 32-week period,

| less than half the time required for Alternative 2. The staffing levels will
average 15 persons on the site with a maximum of 29.

i 3.1.4 Alternative 4

Under this alternative all materials with radium-226 concentrationsI greater than 5 picoeuries per gram will be excavated from the Canonsburg and
Burrell sites and disposed of at the Hanover site.

|I
|
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The activities at Canonsburg will consist primarily of demolishing
buildings, excavating and removing contaminated material, and subsequently g
filling the excavated holes. The demolition of buildings and the railroad Espur will be performed as discussed for Alternative 2, with the exception of
the Wilson Avenue resid aces. These will remain standing, and Ward Street
will be returned to public use following the remedial work. The contaminated |rubble from the industrial park buildings and the railroad spur (totaling 7000 W
cubic yards) will also be transported to the Hanover site for disposal.

Significantly greater amounts of contaminated materials will be excavated
during this alternative than in Alternative 2, because of the requirement for
removing radium contamination rather than simply reducing surface radon flux.
Approximately 250,000 cubic yards of material must be excavated at
Canonsburg. This amounts to 140,000, 34,000, and 76,000 cubic yards from
Areas A, B, and C, respectively. ('Ihe stockpiled vicinity-property material
will add another 10,000 cubic yards.)

The excavation of Area A will cover a larger general area in comparison to
the spot removals during Alternative 2. The excavation of Area C, although
involving a greater volume, will be performed as described for Alternative 2, '

complete with lowering the water table and mixing wet residues with dry Area A
material. Unlike the stabilization alternatives, radioactively contaminated
material will also be excavated and removed from Area B.

The radioactively-contaminated material will be exported from Canonsburg
as it is excavated, with very little stockpiling, over a 46-week period using
20-ton trucks at a rate of less than 70 truck trips per day. Rail
transportation may be a feasible alternative to truck use, but it would be "

necessary to rehabilitate a considerable length of abandoned spur in the
Hanover area.

The fill and construction materials used at Canonsburg for this
alternative consist of 32,000 cubic yards of road and berm materials, 200,000
cubic yards of clean fill, and 18,000 cubic yards of topsoil. These materials
will be brought on the site over a 32-week period at a daily rate of less than W
90 truck trips; an alternative transportation method would again be rail. The
materials will be stockpiled on the site until used.

The decontamination of the Burrell site will be performed as described for
Alternative 2, with the same volume of material, and number of trips. The
only difference will be the transportation route for the contaminated material.

Moving the contaminated material from Canonsburg and Burrell will require
approximately 46 weeks, at an average daily rate of less than 90 truck trips
or with railroad cars.

The construction and fill materials (approximately 200,000 cubic yards g
total of crushed stone, fill, clay, and topsoil) will be brought to the g,
Hanover site by 20-ton dump trucks over a 52-week period or can be delivered
by rail and stockpiled if the spur is rehabilitated.

I
Ii
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The decontamination of the Canonsburg site will take place over a 104-week
period. mere will be an average of 28 persons working on the site at any

I time. The maximum staff will be 49 persons during the height of the
excavation and transporting activities.

I The decontamination of the Burrell site will occur over an 81-week
period. Se staff levels will average 19 persons and peak to 35.

The Canonsburg and Burrell materials will be stabilized at the Hanover

I site in an encapsulation cell. mis repository will be constructed in the
same design as that constructed at the Canonsburg site under Alternatives 2
and 3. A leachate-collection system will be installed at the low point in the

I encapsulation-cell excavation. This system will be in operation during
project activities to collect storm water and transport it to the waste-water-
treatment plant. Once burial is complete, the collection system will be
abandoned.I A temporary water-supply well and pond will be constructed on the site to
provide a source of wash water for equipment decontamination. Once a portion

I of the liner is complete at Hanover, the contaminated Burrell and Canonsburg
materials will be brought in. Rese materials will be placed in the
encapsulation cell as they arrive.

The stabilization activities at the Hanover site will require 120 weeks to
complete. Se onsite staff will average 29 persons, with a maximum of 47.

I
3.1.5 Alternative 5

This alternative entails decontaminating the Canonsburg site and disposing
of the material at the Hanover site, while the Burrell material is stabilized

in place.

The activities that will be performed at Canonsburg are identical to those
presented for Alternative 4. Excavating and removing the material to Hanover
will be conducted in the same way as for Alternative 4. This alternative will'

require the same length of time and staffing levels.

The Burrell site will be stabilized as discussed for Alternative 3. The

I
same activities, material-handling volumes, transporting rates, staffing, and
scheduling will be involved as for Alternative 3.

The stabilization activities at the Hanover site will be generally theI same as presented for Alternative 4. The primary difference between these
sites will be in the project duration and volume of material to be disposed
of. The 80,000 cubic yards of Burrell material will not be brought to the

I site. Se activity at Hanover will tak,e place over 120 weeks. The manpower
requirements average 29 people, with a maximum of 47.

I
I
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3.1.6 Alternatives eliminated from further consideration 1

||2ree additional remedial-action alternatives were identified but
,

eliminated from further consideration either for sociopolitical reasons or E
i

because they were contrary to the state-proposed guidelines. These '

alternatives and the reasons for their elimination are discussed in the
subsections that follow.

I!3.1.6.1 Decontaminate the Canonsburg site and stabilize the Canonsburg and '

Burrell residues at the Burrell site

This alternative would involve transporting the greater bulk of
radioactive material over 50 miles from Washington County to Indiana County.
mis violates one of the guidelines for disposal-site selection imposed by the
Commonwealth of Pennsylvania, the one that calls for keeping the tailings
within the county they are now in. The people in the vicinity of the Burrell
site have expressed the desire to leave the existing tailings in place and |

stabilize them with minimal disruption; they are also against bringing more g
contaminated material to the Burrell site. Most important, this alternative E
requires the construction of a disposal facility that would probably be larger
than the Burrell site can handle.

3.1.6.2 Stabilize the Canonsburg site, decontaminate the Burrell site, and |
dispose of the Burrell residues at the Hanover site 5

This alternative would also require transporting large quantities of g
contaminated material across county borders and through metropolitan E
Pittsburgh. It goes directly against the desire of the people in Burrell
Township who want to leave the tailings in place. The costs of this
alternative in terms of finances, level of effort, and risks significantly |
outweigh the benefits; in effect, it would require the same magnitude of costs 5
as Alternatives 2 and 4. Most important, if the Canonsburg site is suitable
for stabilization of its tailings in place, it can also take care of the g
additionti volume of Burrell tailings and thus not require two final disposal g'
sites.

3.1.6.3 Decontaminate the Canonsburg and Burrell sites and dispose of the
centaminated material in above-ground containment structures

There is no historical experience that demonstrates the ability of any
type of above-ground structure to provide long-term isolation with minimal
maintenance. The. climate of Pennsylvania complicates the problem because it
would subject the containment structure to alternating environmental
conditions.

I
I
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The isolation of 330,000 cubic yards of radioactively-contaminated
material would require an extremely large structure. In addition to theI engineering difficulties associated with this endeavor, serious aesthetic and
social problems would occur. The prominence of the above-ground structure
would serve as a constant reminder of the presence of the radioactive material.

I
3.2 ENVIRONMENTAi, IMPACTS' '

3.2.1 Comparison of impacts ~

I s

The major differences among the remedial-action alternatives (2 through 5)
are compared in this section. Clapter 5 contains a complete description of
all of the environmental impacts associated with the remedial-action ~

alternatives, and Table 1-3 summarizes these impacts.

One of the two major areas of concern in comparing the alternatives is

I their radiological impacts. Under the no action alternative, people living
near the Canonsburg and Burrell sites will continue to receive radiation

doses. The 14,000 people living within 1.24 miler, of the Canonsburg and
Burrell sites will receive a bronchial dose of 8300 man-rems per year, which

I could cause 5.4 lung cancer deaths per generation. *

Each of the remedial-action alteu'atives will have about the same short-

I and long-term ef fects on population exposure. Exposnre during project-
implementation will be similar to the present level, while afts: completion,
the exposures will be reduced by a factor of 700 from the present level. This
will result in an expected increase of 0.0008 lung cancer death per generationI among these people. Each of these actions would meet the EPA standards for

,

radioactively-contaminated material disposal. The main' difference between the
remedial-action alternatives is that, unlike Alternatives 2 and 3,

I Alternatives 4 and 5 would involve a site presently not radioactively- '

-

contaminated.
-

Ig The alternative actions involve various degrees of excavation and burial

E of radi activa 1Y- "'**i"* tad "aterial at the three sites. Alternative 3
would involve the smallest amount of earth-moving activity. The Burrell
radioactively-contaminated material would be stabilized in place with no

.| excavation. At Canonsburg, only material with radium-226 concentrations above
,'W 100 picocuries per gram and buried less than 6 feet deep would be excavated ~

for encapsulation. The remainder would be stabilized in place by adding a i
soil cover. The largest amount of excavation and contaminated-materialI handling would occur during Alternative 4. Under this alternative all of thel

Burrell and Canonsburg material with radium-226 concentrations greater than 5 ,

picocuries per gram would be moved to Hanover. This would involve a largeI amount of earth-moving work associated with the installation of the
encapsulation area at Hanover.

|

I'

; I
|
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The 5econd major area of concern is the transportation impacts of the '

'

alternatives. Each of the remedial-action alternatives will require extensives

. handling of both radioactively- and nonradioactively-contaminated materials.'

% Since borrow pits are available near the sites but not near rail lines =
s

(Appendix A;6), and the use of railroads would require revitalizing several
track sections, rail transport was determined to be not economically viable g|s

(Appendix I). Access to each site is by minor roadways. The Canonsburg area gI
will be the most sensitive because the trucks must use narrou, congested roads
through residential areas. Alternatives 2 and 3 would entail the least amount
of truck traffic into the Canonsburg site. Alternatives 4 and 5 would each
require 25,000 total truck trips to the Canonsburg site. Each remedial action "

will also affect traffic patterns in the vicinity of the Canonsburg site. The
temporary closing of Strabane Avenue, a' major connecting route between the E
Borough of Canonsburg and the village of Strabane, will require motorists to g
travel over one-half mile to the east or west to cross Chartiers Creek. This
could lead to traffic congestion in these two areas.

IThe remedial-action alternatives will differ in their short-term air- ,

quality impacts. Since the total suspended particulate badoround level
already exceeds the NAAQS secondary standard, Canonsburg and Mancver exceed g
the annual total suspended particulate primary standard in all of the E
alternatives. Hanover also exceeds this standard in Alternatives 4 and 5. In
addition, the NAAQS for nitrogen oxide at the Canonsburg site, and
hydrocarbons at the PM'er site may be exceeded.

Socioeconomic . at the sites will differ depending on the
alternative considered. Stabilized sites (Canonsburg under Alternatives 2 and |
3, Burrell under 3 and 5, and Hanover under 4 and 5) will be permanently 5
committed as disposal sites and will not be available for future development.
All alternatives will create offsite land-use impacts at th3 Canonsburg site. g<
Under Alternatives 2 and 3, seven houses adjacent to the site will be g
permanently closed. Under Alternatives 4, and 5 these houses will be closed
for two or three years. Strabane Avenue in.Canonsburg will be closed for
several years during all four remedial-action alternatives; Wilson Avenue and |
Ward Street will be closed permanently under Alternatives 2 and 3, and closed 5
temporarily under Alternatives 4 and 5.

None of the alternatives will causa large-scale population changes. There
will be a permanent relocation of the persons . occupying the smven houses on
Wilson Avenue and George Street under Alternatives 2 and 3, snd a tempordry
relocation of them during Alternatives 4 and 5. 'Ihere will also be a slight |.

difference in staffina requirements. Because most of the remedial-action W
< worker? will be from' within the Pittsburgh area, there will be only a slight,

shorf-term population shift. None of these levels is high enough to have a g
'

serious effect on local housing or commanity services. g
Each of the alt Anatives will have a small economic impact in the project

areas. Closing the Canon Industrial Par $ (Alternatives 2 through 5) , and |.closing the seven houses at Canonsburg (temporarily during Alternatives 4 and W
5, and permanently during Alternatives 2 and, )) will eliminate the tax
revenues collected from these land uses. Because the workers will not be g
permanent residents of the local area, only a portion of their income will g
flow into the local economy. Material and supply purchases will be the major
portion of project funds injected into the local economy.

I
-
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3.2.2 Mitigating measures

I Each remedial-action alternative (2 through 5) will include the same types
of mitigation controls to prevant or lessen, potential environmental impacts
during project implementation.

Radiation releases and humn exposure will be controlled by a ccWination
of physical and management techniques to reduce wind and water erosion and to
minimize direct human contact with the contaminated material. Contaminated

I material will be covered each evening with tarps or water, if needed. Under
high-wind conditions no contaminated material would be handled. The offsite
transport of dust would be controlled by washing trucks before they leave the

'

site and by containfog their loads with tight-fitting covers and tailgates.

Water erosion of contaminated materials is a possibility for all actions
except stabilization at Burrell, since tnat alternative would not expose

I radioactive material. Erce. ion control berms will be installed at each site
around all areas where radioactively-contaminated material is exposed. There
will also be a berm built along the entire length of Chartiers Creek at

I Canonsburg for all remedial actions and along the bank of the Conemaugh River
under Alternatives 2 and 4. These structures will keep water from flowing
into the contaminated areas, and will collect all precipitation falling into

these zones. All collected water will be routed to the waste-water treatment
plant before being disposed of in the creek or river. The waste-water-
treatment plant will treat precipitation, runoff, process waste-water, and
pumped ground water to meet the NPDES standards. Direct human contact with

I radioactive materials will be minimized by restricting access to the project
sites. Protective equipment will be provided to the remedial-action workers,
as needed.

Nonradiological air-quality impacts will be reduced by the use of exhaust
controls on equipment and vehicles, and by dust ccatrol in work areas.'

Fugitive dust will be controlled by the same measures used to provent wind
erosion of the radioactive dust.

| The noise generated by equipment and vehicles will be reduced by the use

i g of mufflers. In addition, noise levels experienced of f the site will be

j g lessened by scheduling activities during daylight hours only.

|
M!tigation of transportation-related impacts will rely largely on route(| selection and seneduling. Traffic routes will be selected and hauling|

|W activities scheduled to avoid the most sensitive areas and times, i.e. , school
zones during school hours.

Following project completion, a monitoring and maintenance program will be
conducted for the final stabilized disposal site as required under the terms
of the license issued by the NIC. This program will include measures for

| | protecting structure integrity, such as restricting tree growth over the

| W stabilized area and establishing a complete site security system. Studies to

| monitor the effectiveness of the stabilization will be conducted with emphasis
on possible air and ground-water contamination.
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3.2.3 Summary of impacts'

There are three major issues to be faced in comparing impacts. They are |radiological isues, transportation issues, and costs. =

Alternatives 2 through 5 will all met the EPA standards. Alternative 1
will not, and is therefore unacceptable.

The remedial-action alternatives (2 through 5) will all reduce the
residual population doses f rom the contaminated material nearly to background |levels. However, there are minor differences in levels of population exposure W
during the remedial action, as well as differences in who will be affected;
i.e., people near the Canonsburg and Burrell sites under all of the
alternatives, and people near the Hanover site under Alternatives 4 and 5.

This EIS assumes that the considerations detailed in Appendix I will
dictate the use of trucks rather than -ail transportation to bring in fill
dirt and to move cut contaminated mat >, rial. Fill dirt is needed at the =

Canonsburg and Burrell sites in all of the remedial-action alternatives, and
at the Hanover site for Alternatives 4 and 5. No contaminated material must g
be moved from Canonsburg under Alternatives 2 and 3, or from Burrell under 3
Alternatives 3 and 5. This material will be taken to Hanover under
Alternatives 4 and 5. Wis movement involves not only the use of large trucks
on minor roads, but also public concern about radiation exposure.

We costs associated with the alternatives are summari:ed in subsection
5.13.2. They differ by a factor of three, in the following orders |
Alternative 3 ($13.7 million), Alternative 2 ($24.2 million), Alternative 5 5
($34.5 million) , and Alternative 4 ($44.5 million) .

I
I|

I

I
I
I

,

1

I,
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4 ' '?ECTED ENVIRONMENT

I 4.1 A BRIEF DESCRIPTION OF THE REGION AND T!!E AFFECTED AREA

4.1.1 Regional characteristics

The Canonsburg, Burrell, and Hanover Township sites are located within 70
miles of each other in southwestern Pennsylvania (see Figure 1-1) . They are
situated south, east, and west, respectively, of the City of Pittsburgh, which
is the major industrial and population center of the region. Secondary
economic centers include the City of Johnstown to the east and the Cities of
Steubenville, Ohio, and Weirton, West Virginia to the west.

Economic growth and development in southwestern Pennsylvania is heavily
influenced by its geologic features. mis region lies within the AppalachianI Mountain system and contains rich coal seams and numerous natural gas and oil
deposits. Coal, oil, and gas are the major natural resources of the region.
Washington County, which includes the Canonsburg and Hanover sites, and
Indiana County, which includes the Burrell site, are the leading coal-
producing counties in Pennsylvania, ranking first and second, respectively.

Rese geologic resources are also responsible for shaping the industrial
character of this area. Electricity-generating facilities are primarily coal-
fired. Industrial activities are dominated by steel and primary-metals
production, while the major manufacturing activities are centered around
machinery production, including mining equipment, glass products, and
electrical equipment.

The major renewable resource in southwestern Pennsylvania is forest land.t

In several counties, forests account for the greatest land use, making this
area a leading producer of forest products. Agricultural production is the

I second largest user of land in this area. Much of the farmland is dedicated
| to dairy and livestock production because the rugged topography often limits

field-crop production. Se forests in southwestern Pennsylvania support a
significant wildlife population, and hunting is a popular recreationalI activity.

The overall pattern of land-use development in southwestern Pennsylvania
is one of distinct communities set in a region dominated by rural areas and
open space. Coal mines and oil and gas fields occur throughout the region,
while manufacturing activities generally occur in association with the larger

' communities.

Southwestern Pennsylvania is connected to the greater regional area by a
I well-developed transportation network. The Greater Pittsburgh International
| Airport, the Ohio River, and various rail lines and interstate highways, such

as I-79 running north and south and I-70 running east and west, provide
interstate service. Population and industrial centers within the region are

I interconnected by numerous highways and rail lines. The layout of the local
highway system is typically influenced by the topography. As a result, the
roads are of ten narrow with steep slopes, abrupt curves, and poor surfaces.

|
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The region contains an extensive surface-water network that eventually
drains into the Ohio River system. W e most notable surface-water feature of

,

this area is the confluence of the Allegheny and Monongahela Rivers in '

Pittsburgh, forming the Ohio River. The headwaters of the area's streams |lgenerally have good water quality and support healthy fisheries. However, as
much of the downstream water quality is adversely affected by acid drainage
from mining activities. As a result, many streams are characterized by a low
pH and are high in iron, sulfates, and total dissolved solids.

The air quality in southwestern Pennsylvania is classified as attainment
for the National Ambient Air Quality Standards (NAAQS) for all criteria
pollutants except photochemical oxidants. (Ozone is a regional problem, with
the entire state of Pennsylvania classified as a nonattainment area.)
However, the potential exists for temporary poor air quality conditions
locally. The rugged terrain tends to decrease wind speeds, which increases
the potential for a buildup of high concentrations of airborne pollutants.
Manufacturing activity is mainly concentrated in valley areas such as the 3Ohio, Allegheny, and Monongahela River valleys and, in conjunction with g
coal-mining operations and coal-fired power plants, is capable of generating
significant air impacts. During temperature inversions, when air masses
remain in a confined area, contaminants can reach unhealthy levels.

4.1.2 Canonsburg site

The Canonsburg site is located in the Borough of Canonsburg, in northern g
Washington County, approximately 20 miles southwest of downtown Pittsburgh 5
(Figure 1-1). It is situated at the intersection of George Street and
Strabane Avenue (Figure 1-2) . It is bounded by Chartiers Creek on the east,
north, and west, and the Conrail right-of-way on the south. The site is
located within a densely developed urban area. Residences are as close as 250 =

feet to the site.

The site consists of three basic areas: the former Vitro Rare Metals
Plant (18.5 acres) , the former Georges Pottery property (6 acres), and several
nearby residences (6 acres) (Figure 1-3) . The area designated by the UMTRCA g
is the Vitro property; the other areas are needed in the various remedial- g,

| action alternatives. The Vitro property contains the radioactively-
| contaminated material. The Vitro property is divided into three separate
! areas: A, B, and C. Area A covers 11 acres and is bounded by Ward Street,

Strabane Avenue, George Street, and the former W. S. Georges Pottery Company.
| All of the buildings on the Canonsburg site are situated in Area A. Area B

covers approximately 4.5 acres and is vacant. It is bounded by Chartiers |Creek, Strabane Avenue, Ward Street, and the no-longer-operating Washington- E
Canonsburg Street Railway right-of-way. Area C covers 3 acres and is also
vacant. It is bounded by Chartiers Creek, Strabane Avenue, and the Conrail
r igh t-o f-way .

The former Vitro property is owned by the Canon Development Company which
has operated it as the Canon Industrial Park since 1962, but it is in the
process of being condemned by the Commonwealth of Pennsylvania in accordance

| with the provisions of the DOE-Pennsylvania cooperative agreement, entered
into under PL 95-604, Section 104. As of December 1981 there were three g
firms, employing a total of 25 persons, located on the site. E

4-2

- -



!

I ;

4.1.3 Burrell site

The Burrell site is located in Burrell Township along the southern border

I, of Indiana County (Figure 1-1) . It lies appecximately 40 miles east of
Pittsburajh, and 1-mile east of the Town of Blairsville. It is situated about
50 miles in a straight line from the Canonsburg site. me Burrell site lies
within a bend of the Conemaugh River along its northern bank (Figure 1-4).I The Conrail main line passes along the northern boundary of the site (Figure
1-5). The Burrell site consists of 50 acres, which is a portion of a larger
tract presently owned by the James Durrows Company. Mere are no structures

I on the property, and except for the Conrail right-of-way along the northern
boundary, there are no public thoroughfares. The most outstanding surface
features of the site are two steep-banked ponds (three at low water) located

I within the western sector. R ese correspond to ponds B, C, and D on Figure
1-5. Pond A is included on the figure only for completeness; it is not
contained on the site. The general area of the Burrell site is sparsely
developed; the nearest residence is 500 feet away.I

.

4.1.4 Hanover site

The Hanover site is located in southwestern Pennsylvania in Hanover
g Tbwnship, Washington County (Figure 1-1) . It is approximately 25 miles from,

fg downtown Pittsburgh and 16 miles from the Canonsburg site. The nearest
community is Burgettstown, which lies 3 miles to the east of the site.

'

Steubenville, Ohio and Weirton, West Virginia are 10 and 6 miles to the west,
respectively. The area considered in Hanover Township covers about 50 acres
of a much larger parcel of land owned by Starvaggi Industries (Figure 1-8) .

j Re Hanover site consists of a long dry trench that was formed as a result of

| strip-mining activities (Figure 1-9). There are no structures on the site,|

|
'

and the only access is by unimproved gravel-access roads along its eastern andEs

western boundaries. The Hanover site is currounded by a large amount of

I uninhabited land. There are anly a few residences within the general area;
and the nearest home is over 2000 feet away from the site.

I
4.2 DESCRIPTION OF THE CANONSBURG AND BURRELL SITE RESIDUES

4.2.1 Canonsburg site

I The Standard Chemical Company was the initial operator of the Canonsburg
reprocessing facilities from 1911 to 1922, engaged in extracting radium from
carnotite ore. Operations ceased from 1922 until 1930 when the Vitro
Manufacturing Company (Vitro) acquired the plant. Vitro extracted radium andI uranium salts from onsite residues and carnotite ore from 1930 to 1942. After
1942, the plant was operated under Federal government contracts to recover
uranium from various ores, concentrates, and scrap materials. Vitro records

I show that in October 1948, approximately 15 tons of uranium oxide (U Og)3
were being extracted per month from 150 tons of waste received from different
AEC installations.

I
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I
Under the AEC contract requirements, Vitro retained its process wastes on

the site. Rese were maintained as open piles in various site areas. Liquid
wastes were discharged into the former swamp in Area C through a drainage
system beneath Strabane Avenue. Se swamp was connected by a drainage ditch
to Chartiers Creek. (his swamp is no longer in existence.)

In 1955 Vitro's responsibility to store its wastes on the site expired. g
The AEC's Oak Ridge Operations Office approved the transfer of 11,600 tons of g
radioactively-contaminated material to the Burrell site. mis material,

1
estimated as containing approximately 6 tons of uranium oxide, was transported

,

to the Burrell site from late 1956 to early 1957.

Recovery operations at the Vitro plant ceased in 1957. S e remaining |
unprocessed residues and contaminated processing wastes remained stored on the |,
site under an AEC " storage only" license. The real property was sold in 1962 W
to developers, while Vitro retained title to the uranium-containing materials.
Before 1964, an effort was made to decontaminate the immediate plant area, and g
all contaminated materials were moved to a main stockpile of uranium ores, g
located in Area A. In 1965, this pile was moved to the swamp in Area C,
buried beneath a relatively impermeable layer of " red dog" (a steel-milling g
slag), and covered by clean fill material. Following this action, the g
company's source-material license was terminated. The Vitro property was then
developed into its present use as the Canon Industrial Park.

Radiological surveys were made of the former Vitro property in 1977 under
the Atomic Energy Commission's 1974 "Formerly Utilized MED/AEC Sites Remedial
Action Program" (Leggett et al. ,1978) . It was determined that significant g
amounts of contaminated material remained on the site and that the radiation g
levels measured in the buildings, soils, and ground water exceeded the current
as well as present EPA and NBC standards and guidelines (10 CFR 20, Regulatory
Guide 1.86, 40 CFR 192 (proposed)) .

The former Vitro property exhibits a widely distributed, heterogeneous
pattern of radioactive contamination in each of its three areas: A, B, and C. |This m;terial consists of unprocessed ores, contaminated soils, waste rludges 5
and fines, and building materials. Rese materials are distributed fram the
surface to a depth of 16 feet. Decontamination of the Canonsburg site to a g
radium-226 (Ra-226) concentration of 5 picoeuries per gram would require g
removing approximately 250,000 cubic yards of material.

Surveys of Area A indicate that radium-bearing residues are present in
soil beneath and adjacent to many of the buildings as well as in the top few
feet of soil over much of the area. Virtually all of the surface soils in

Area A exceed the EPA radium-226 soil-concentration standard (40 CFR 192 |(proposed)). Alpha-contamination levels, beta-gamma dose rates, and external M
gamma-radiation levels in some areas of the buildings and outdoors in Area A
are above NRC standards (10 CFR 20) . Radon, radon-daughter products, and gthorium-230 levels in building air are also above NBC standards (10 CFR 20) in g
many places. The ground water in Area A contains concentrations of radium and
uranium above the NRC standards. Subsurface contamination in this area occurs
within 8 feet of the surface, mostly at depths of 0 to 4 feet.

I
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I Area B is also above EPA and NRC standards (10 CFR 20, 40 CFR 192

(proposed)) for radioactivity, although with lower contamination levels than
Area A. Beta-gamma dose rates, external gamma-radiation levels, radium in

I soil, and uranium and radium in ground water are all above the applicable NRC
and EPA standards (10 CFR 20, 40 CFR 192 (proposed)) . The 2- to 6-foot layer
of con aminated soil on this area appears to be under approximately 8 to 9
feet o f clean fill, which has held surface radiation levels in this area belowI those of Area A.

Area C, a former lagoon area, was used as a depository for liquid wastes

I during uranium- and radium-recovery operations. The surface and subsurface
soils are more contaminated than Areas A and B. A mucky material remains
beneath the surface, with concentrations of uranium and radium well above the

I NRC standards. Federal standards (40 CPR 192 (proposed), 10 CFR 20) for soil
radioactivity, ground-water radioactivity, and dose rates are exceeded in this
area. Surveys indicate that this area is contaminated to a depth of
approximately 16 feet.I
4.2.2 Burrell site

The Burrell site was never operated under an AEC license. The

I radiological contamination is the result of a one-time disposal operation.
From October 1956 through January 1957, Vitro, with the approval of the AEC
and the Pennsylvania Railroad, disposed of approximately 11,600 tons of
residues from its Canonsburg facility at the Burrell site. This amountI included 6000 cubic yards of radioactive residues, 4000 tons of water, and
1600 tons of possibly noncontaminated material. This material reportedly

( contained carbonate cake, pitchblende, calcium fluoride, and magnesium
| fluoride (Leggett et al. ,1979) .
|

These materials were further described as containing an average of 0.097

I percent uranium oxide by weight (or about 6 cubic yards of uranium oxide),
which corresponds to approximately 1.5 curies of uranium-238. The Canonsburg

residues were transported by rail to the site and stockpiled in a relatively
small section between a railroad spur and the disposal area in the westernI portion of the site. From there they were pushed by bulldozer into the
disposal area. This type of disposal did not allow the residues to mix
uniformly with uncontaminated material and resulted in virtually all of the

I Vitro material being located in a small section of the disposal area. The
residues were covered with an uneven layer of uncontaminated material.

I The contaminated material is located in a 9-acre area in the vicinity of
the ponds in the western portion of the site (Leggett et al. ,1979) . The
radioactive material occurs from the surface to a depth of 36 feet. Field
surveys by ORNL (Leggett et al.,1979) indicated that more than 75 percent ofI the material was located at least 10 feet below the surface. It was estimated
that the total radium-226 and uranium-238 activity in this material is 4
curies and 1.3 curies, respectively. This would include the Vitro residues

| and any other material that has become contaminated. Recent surveys (Rarrick,|

1982), conducted by Roy F. Weston, Inc. and Bendix Field Engineering|
=

Corporation have indicated that there may be significantly less contaminated
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material remaining on the site. This, in turn, implies that a much smaller
remedial-action plan is necessary. The Burrell site has been declared a
vicinity property, and remedial action may consist of removing a minimum (5000
cubic yards) of contaminated material and covering the rest of the site with a |
minimum soil cover. 5

I
4.3 WEATHER

Weather data for the Canonsburg site were collected from a meteorological
monitoring station operated at the site (Figure 1-3) (Appendix B.1) , which
measured wind speed, wind direction, and temperature from 197? through 1981. |
An identical system was installed at the Burrell site; however, within a month E
it was vandalized. Based on the one month's worth of simultaneous monitoring
(Appendix B.1), wind estimates for the Burrell site for 1979 through 1981 were g
derived by altering Canonsburg values to reflect Burrell'a topographic g
conditions. This was done by making a 30-degree clockwise shift in the
recorded Canonsburg wind directions. Average temperature and precipitation
information for the Burrell site were obtained from the Indiana Airport,
approximately 15 miles to the north.

The Hanover site meteorological data were obtained from measurements made
at the Pittsburgh International Airport for the 1979 through 1981 period. The
airport is located 13 miles east of the site and has a similar topographic
setting.

4.3.1 Weather patterns,n

The Canonsburg, Burrell, and Hanover sites are located in tne humid
continental climatic region. ' thin region experiences distinct seasons with E
seaconal variations slightly moderated by the nearness of the Great Lakes and g
the Atlantic seaboard.

The regional climate is dominated by a succession of low- and high-
pressure centers and fronts that migrate through the area during the year.
The constant movement of these weather systems from west to east and the

j sites' proximity to moisture sources (i.e., the Great Lakes) provide a |
' generally uniform distribution of precipitation and winds in the areas of =

relatively flat, open terrain.

| 5
! The summer season is generally mild but frequently humid because of 3

invasions of tropical air from the Gulf of Mexico. The winter months are

| brisk with occasional periods of extreme cold. Cloud cover is persistent g
i during the winter because of the frequent passage of noisture-laden air masses g

from the Great Lakes and the region's location in the path of west-to-east
migrator:t storms. Spring and fall are transitional seasons with moderate-to-
cool temperatures. Rapid and wide variations in day-to-day weather conditions
are common during the spring and fall. =

I.
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4.3.2 Temperature

Temperatures for this region from 1979 through 1981 ranged from 990F in
the summer to -180F in the winter (Table B.1-2) . July and August areI typically the warmest months of the year, while December, January, and
February are the coldest. During the winter it is not uncommon for
subfreezing temperatures to persist for 1 to 2 weeks.

0The average annual temperature in the region is approximately 50 F as
reported for all three sites. Average winter temperatures range between

0 028 F at Canonsburg to 32 F at Hanover, while summer temperatures average
0 0between 68 F at Burrell to 70 F at Hanover and Canonsburg.

I
4.3.3 Precipitation and floods

Precipitation in this climatic region primarily results from cyclonic
storms in winter, spring, and fall; from thunderstorms in the summer; and
infrequently, from remnants of hurricanes and tropical storms in late summer

I and fall. The annual precipitation in this area is fairly evenly distributed
throughout the year.

I Precipitation in the Canonsburs-Hanover vicinity averages 37.0 inches per
year. March and June are the wettest months, averaging 3.8 inches each, while
February and November are the driest, averaging 2.4 inches each. The average
annual snowfall in the Canonsburg-Hanover area is 45.3 inches, and has variedI from 16.6 inches to 82.0 inches. The snow season typically occurs from
October to May with the heaviest fall in January.

The average annual precipitation in the Burrell vicinity is 44.4 inches.
The highest monthly precipitation occurs in June and July, and the lowest
occurs in December. The sncefall values for the Canonsburg-Hanover vicinity
are also representative of Burrell.

Canonsburg and Hanover precipitation events are based on data from the
Pittsburgh International Airport for the period from 1941 to 1980.
Precipitation for Burrell is from the Indiana Airport. No data are available
on extreme events for Burrell; however, information for extreme events from
Pittsburgh would be representative because these events generally occur as a
result of large-scale systems that affect the entire three-site area.

Although tnanderstorms are common in the vicinity of the Canonsburg,

I Burrell, and Hanover sites during the spring and summer months, hurricanes or
low-pressure-tropical systems rarely affect the region. Approximately 36,

| thunders brms occur annually, most frequently in summer (June, July, and
| Augus t) . Tornados are rare, but can occur during the summer.
1

Since 1931 an average of only two hurricanes reach the United States coast
each year. Significantly fewer storms will actually affect the study area.

| Based on data collected since 1953 only 1.2 tornadoes occur in Pennsylvania
,

!

5 each year. Only 8 tornadoes were reported in the three-site area between 1916
and 1950, which translates into an average of 0.25 tornadoes per year.

'

4-7



.

I
A portion of the Canonsburg site is located in the flood plain of

Chartiers Creek (Figure D.1-1), which has a history of flooding. We most
significant flooding occurred in 1912. Other major floods occurred in August
1956, April 1961, March 1963, and February 1966 (Federal Emergency Management
Agency, 1979) .

Although the Burrell site is within the maximum flood pool of the g
Conemaugh River (Figure D.1-3) , the potential for flooding at this site is E
believed to be minimal since even Hurricane Agnes in 1972, considered to be a
1000-year storm, did not create a flood pool high enough to inundate the
site. During that storm the two onsite ponds did not completely fill.

The Hanover site is located on a plateau and therefore is not subject to
flooding.

Preliminary conversations have been held with the U.S. Army Corps of
Engineers, which has jurisdiction over Federal projects in flood plains and 3wetlands, pursuant to Executive Orders 11988 and 11990. The Corps has 3
indicated that p.obably no permit will be required to do the work needed at
Canonsburg under any of the proposed alternatives. The Burrell site is
subject to a per petual easement for flood control, and the terms of that

easement will h4ve to be modified to be consistent with whatever remedial
action is carrie d out there.

I
4.3.4 Winds

The Canonsburg site is situated in the east-to-west-oriented Chartiers
Creek valley, which channels wind flows. As a result, the predominant wind
direction (occurring over 50 percent of the time) is from the west-to-
northwest sector (Figure B.1-1) . Cross-valley flows (north and south) are
limited to periods of relatively high wind speeds. These typically occur in
the winter as northerly winds. Se average annual wind speed as measured from |
1979 to 1980 at the Canonsburg site is 4.7 miles per hour. Over 90 percent of a
the recorded wind speeds were less than 11.2 miles per hour, and none exceeded
22.4 miles per hour. Calm periods (wind speeds less than 0.7 miles per hour)
occurred less than 2 percent of the time.

The Canonsburg site is strongly affected by the topography of the
surrounding area. The relatively high hills south and north of the site tend
to shield the area from high-speed winds in these quadrants. The elevated
terrain induces a drag on the wind causing a decrease in speed and a
corresponding change in direction. The lower wind-speed conditions reduce the |
potential for significant transport of pollutants from the site and increase B
the potential for relatively high localized-pollutant concentrations. The low
wind-speed conditions, which are generally associated with either very g
unstable or very stable conditions, will contribute to higher localized g
pollutant concentrations. The low wind-speed conditions, in conjunction with
the high frequency of up-valley winds, will further enhance the potential for
the high pollutant concentrations.
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The predominant wind direction at the Burrell site is from the west and

northwest sectors (Figure B.1-2) . The wind distribution reflects the strong
topographic influence on local wind conditions. The wind-speed distribution
at Burrell is very similar to that at Canonsburg.

The Burrell site is also strongly influenced by local topography. High
hills to the north and east of the site tend to shield this area from the
winds in these quadrants. Similar reductions in speed and corresponding
changes in direction will occur at this site because of the effects of the
hills. The reduction in wind speed will reduce the potential for transport of
pollutants off the site, but will increase the potential for locally high
pollutant concentrations. Stability, dispersion, and mixing are likely to
occur similarly at Burrell, as for Canonsburg.

The wind distribution at the Hanover site is generally uniform, indicating
that winds here are not strongly influenced by the topography (Figure B.1-3) .
Although the predominant wind direction is westerly, a southerly flow isI common during the warmer months. The average annual wind speed at Hanover is
9.4 miles per hour, with more than 80 percent less than 11.2 miles per hour.
Calm periods exist only 9 percent of the time, while wind speeds greater than
22.4 miles per hour occur less than 2 percent of the time.

The strong similarity between the two-year (1979 to 1980) average wind-

I direction data for the Hanover site and the ten-year average wind-flow data
suggest that the two-year data used at the other sites are also representative
of longer-term wind conditions.

The Hanover site is located on a plateau that is at least as high as the
surrounding hills, making it unlikely that winds would be affected by the
terrain. The potential for offsite transport and dispersion of pollutants at

I Hanover is greater than for the other two sites, resulting in a lower
potential for a local buildup of pollutants.

| 4.4 AIR QUALITY

The Canonsburg, Burrell, and Hanover sites are all located in the
southwest Pennsylvania Interstate Air Quality Control Region (AQCR) . None of

| the sites are located in an air basin designated by the Pennsylvania
Department of Environmental Resources (PA DER). Air-quality standards adopted=

by the PA DER include the National Ambient Air Quality Standards (NAAQS) and

|g Pennsylvania standards (Table B. 2-1) . These standards cover the following

3 pollutants:

1. National Ambient Air Quality Standards.I a. Carbon monoxide (CO).
b. Nonmethane hydrocarbons (included for completeness. This standard

i is currently not being enforced by the EPA) .

c. Nitrogen dioxide (NO )-2
d. Ozone (0 ) .3
e. Total suspended particulates (TSP).
f. Sulfur dioxide (SO )-2

i
g. Lead (Pb) .

t
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2. Pennsylvania standards.

a. Settleable particulates. "

b. Beryllium.
c. Sulfates.
d. Fluorides.
e. Hydrogen sulfides.

The region is classified as attainment for all criteria pollutants except
photochemical oxidants (ozone). 'Ihe entire state of Pennsylvania has been
designated as nonattainment for ozone. Based on measurements at Johnstown,
Pennsylvania and for the T.cwer Beaver Valley Air Basin, the average annual
concentration is approximately 0.020 parts per million. This is a reasonable
estimate of the background ozone concentrations for the three sites because

ozone is a regional pollutant, meaning that the levels reported in nearby
basins should be similar. The only air-quality data that are collected in
this area that are represenuative of conditions at Canonsburg, Burrell, and
Hanover are total suspended particulates and sulfur dioxide (Osmon,1982) . g
'Ibtal suspended particulates are routinely measured in the City of Washington, g
approximately 8 miles southwest of Canonsburg. Sulfur dioxide is measured in
the City of Florence, in northern Washington County at the intersection of
Routes 22 and 18, about 18 miles northeast of Canonsburg. The monitors at
Washington and Florence are the only ones near the sites that are not
significantly impacted by nearby sources. The Pennsylvania DER confirmed
these sites as being the most representative for the Canonsburg-Burrell- |
Hanover area. 5

The total suspended-particulate data collected in 1981 indicate that the
annual geometric-mean concent':ation was 67 micrograms per cubic meter, which
is 80 percent of the primary standard and 112 percent of the secondary
standard. The maximum 24-hour concentration measured during 1981 was 194
micrograms per cubic meter, and the second highest value was 119 micrograms
per cubic meter. The second highest value was 46 percent of the primary
standard and 79 percent of the secondary standard.

Sulfur-dioxide data collected in 1981 indicated a mean annual
concentration of 0.018 parts per million (60 percent of the primary standard) .

| The maximum 3-hour concentration measured was 0.204 parts per million (61 g
i percent of the primary standard), and the maximum 24-hour concentration was g

0.065 parts per million (46 percent of the primary standard) .

! I
I
I
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4.5 SURFACE AND SUBSURFACE FEATURES

4.5.1 Topography

4.5.1.1 Canonsburg site

The topography of the Canonsburg site, originally a low-lying flood plain,
has been altered through filling and earth-moving activities (Figure C.1-1) .
The site's general slope is from the southwest corner of Area A toward
Chartiers Creek, with a total relief of 30 feet. Area A, which contains
buildings and a railroad spur, exhibits the greatest relief. Area B is a

plateau that is elevated 7.5 feet above its perimeter, it was created through
the disposal of dredged material from Chartiers Creek. Area C is the lowest
portion of the site and is relatively flat. Georges Pottery and the WilsonI Avenue residences also exhibit minimal relief except where the site drops off
sharply to the creek along the northern and western sides.

The natural soil structure of the Canonsburg site has been disturbed by
site use. The soil materials exhibit a wide variation in characteristics
(Table C.1-2) . The soils runge from sandy loams to silty clay loams (Table

I C.1-1) . Coarser materials (sandy loams) are found in Area B as a result of
the disposal of dredged materials. The finer materials represent the site's
natural flood-plain soils. The soil pH ranges from a low of 2.8 in Area C
where the steel-mill waste (red dog) was placed, to a high of 7.5 in
association with the natural alluvium along Chartiers Creek.

The organic content of the soils ranges f rom 0.10 percent in the natural
soil to 11.09 percent in the dredge fill. The cation-exchange capacity
follows a similar trend of 9.4 milliequivalent per 100 grams in the natural
soils to 31.7 milliequivalent per 100 grams in the dredged material (due to,

| the high organic content) .

Soil-infiltration rates (the rate at which water enters the soil surface),
range from 5.5 x 10-6 to 3.9 x 10-3 inches per second (Table C.1-3) . The
slowest rates are found in the undisturbed soil profile in Area A at a depth
of 24 inches, while the rate for the dredged material and flood-plain soils
ranges from 7.0 x 10-4 to 3.9 x 10-3 inches per second.I

Soil-percolation or permeability rrtes (the rate at which water moves
through the soil in all directions) ranges from 1.7 x 10-4 to 1.6 x 10-3

I inches per second in the natural soils and from 1.1 x 10-5 to 2.2 x 10-4
inches per second in the disturbed and dredged soils.

'I
4.5.1.2 Burrell site

The Burrell site is a plateau formed by landfilling. Its major
topographic feature is an east-to-west trending valley about 40 feet deep that
occupies approximately 25 percent of the site area (Figure C.1-2) . This
valley remains from the previous site-filling operations. The valley contains
two ponds. The remainder of the site varies in elevation between 970 and 980
feet from the north to the south across a 1300-foot horizontal distance.
There is a 50-foot drop from the edge of the plateau to the river.

1
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Soils at the Burrell site have also been disturbed by excavating and

landfilling operations. No original soils were encountered in the study
areas; instead, fill material was found to depths of 50 to 60 feet. W e fill
consists of gravelly loam and sandy loam mixed with ashes, cinders, gravel,
railroad ties, bricks, boards, and sandstone fragments (Table C.1-4) . W ere
are numerous voids throughout the fill due to its random placement and
settling. Soil percolation rates range from 6.7 x 1C-4 to 2.8 x 10-3
inches per second. Soil infiltration rates range from 1.7 x 10-4 to 6.2 x
10-3 inches per second (Table C.1-5) . "

The fill material at the Burrell site, which includes railroad ties and

bulky debris with very little natural soil, is not conducive to determining
soil characteristics such as percent organic matter and cation exchange
capacity. This material could not be sampled or analyzed as soil. The site
is presently fully covered with herbaceous and woody plants, and its soil-like
material is stabilized to the same degree that it would be following remedial
action. nus, the present soil loss is virtually the same as that estimated
af ter remedial wor k; i.e. , less than 5 tons per year for the entire site
(Table A.5-2) , a negligible amount.

I
4.5.1.3 Hanover site

he Hanover site is located in a broad trench on a ridge top formed during
strip-mine reclamation (Figure C.1-3) . The trench walls are composed of mine
rubble and reach elevations of 1250 feet. We trench floor slopes gently from
north to south, from elevations of 1180 to 1170 feet.

Soils at the Hanover site have been disturbed during strip-mining
operation s; therefore, at present they do not exist as a stratified unit. We
soil material at the site is a composite of medium-textured loams, sandy
loams, and silty loams. The soil is mixed with numerous sandstone, shale, and
coal fragments ranging in size from small gravel to boulders over 2 feet in g
diameter (Table C.1-6) . Percolation tests revealed rates from 5.5 x 10-5 to g
1.2 x 10-3 inches per second (Table C.1-7) . This range indicates that once
precipitation enters the unsaturated fill, it moves through the material at a
moderately rapid rate. Like the Burrell site, the Hanover site is composed of
disturbed and fill material; therefore, it is extremely difficult to determine
the soil characteristics. The steep slopes (7 to 8 percent) over most of the
site, poor soil management, and the shale-sandstone composition of the |overburden contribute to soil loss. However, because of the unevenness of the =

terrain, the runof f is detained during a rainfall, providing time for solids
to settle out of solution. The total suspended solids in runoff recorded g
during a sampling program were low, averaging 1.1 x 10-4 pounds per gallon 3
(Table D.1-12) ,

,
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4.5.2 Rock structure

4.5.2.1 Canonsburg site

The Canonsburg site is underlain by fill, alluvium, and bedrock (Figure
C. 2-1) . The thickness of the fill on the site ranges from 8.9 feet to less
than 1 foot. The most common component of the fill in Areas A and C isI cinders mixed with soil, gravel, and building rubble. Area B has been filled
with dredged material from Chartiers Creek; this gray sandy silt ranges from
3.9 feet to 19.7 feet thick. Alluvial material deposited during fic.od stages
of Chartiers Creek is found on the edge of the site.

Bedrock under the entire site is a part of the Conemaugh Formation of

I Pennsylvanian age. The rock types are gray limestone with shale partings and

limei shale. The shale near the bedrock surface is weathered to thin brittle
plates 0.3 to 0.5 inch thick. There is approximately 36.5 feet of relief on
the bedrock surface beneath the site. The general trend of the bedrock
topography is toward the northeast and Chartiers Creek. The exposure of the
Conemaugh Formaticn at the surface in the creek is apparently the result of
erosion by Chartiers Creek. There are no bedrock exposures on the site. Off

I the site south of George Street, the Monongahela Formation overlies the
Conemaugh Formation. The lowest unit of the Monongahela Formation is the
Pittsburgh coal that is mined extensively in the area.

4.5.2.2 Burrell site

Subsurface conditions at the Burrell site are the result of former site
uses (Figure C.2-2) . The site is underlain by three separate materials:
fill, unconsolidated sediments, and sedimentary rocks (Figure C.2-3) . The
fill material consists of railroad ties, ashes, rubble, coal, and scrap
metal. The thickness of the fill varies; the maximum thickness is

I approximately 56 feet. Unconsolidated sediments underlie the fill and include
both colluvium (or talus) and alluvium. The colluvium is composed of
unweathered, broken rocks that vary widely in size. These rocks have been

; eroded from the steep bluff face north of the site. The maximum thickness of
the colluvium at the site is approximately 20 feet near the bluff. The!

alluvium is fine- to coarse-grained silty sand deposited by the Conemaugh
River; its maximum thickness on the site is approximately 11.5 feet. Thei

| | bedrock at the site is composed of alternating layers of shale, limestone,
I W sandstone, siltstone, coal, coal underclays, and claystone. These rocks
! belong to the Casselman Formation of Pennsylvania age, a member of the

|g Conemaugh Group of coal-bearing formations. The bedrock is well defined, with
,3 most units ranging from 1 foot to 5.7 feet thick. Structurally, the local

bedrock lies in a gently-folded northeast-trending anticline.

I
,
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4.5.2.3 Hanover site

At the Hanover site the near-surf ace geology has been disturbed by strip
mining the Pittsburgh coal. Before mining operations were started, the area
was underlain by shale and sandstone of the Monongahela Formation. When the
site was strip mined, the shales and sandstones were removed to expose the
underlying coal. After the coal was removed, the overburden was replaced as
the site was reclaimed. The site is now underlain by mine rubble that is
composed of shale and sandstone boulders, pebbles, and soil (Figure C.2-4) .
The fill material is 5 to 10 feet thick on the trench floor. On the upland
portions of the site mine rubble is approximately 85 to 98 feet thick. Below
the mine rubble is an undisturbed underclay layer that was directly beneath
the Pittsburgh coal. Where the underclay is present it is 5.7 feet thick.
The clay was not encountered in all borings in the center of the valley floor |
(presumably portions of the clay were removed during strip-mining u
opera tions) . The underclay is the lowest unit of the Monongahela Formation.
Below the underclay is the Casselman Formation, the upper unit of the g
Conemaugh Group. At the Hanover site this unit is fractured shale with minor g
interbedded sandstone. It was common practice in the area to blast the
bottoms of mine pits to increase drainage. It is possible that there was
fracturing at Hanover caused by this type of blasting during the strip-mining
operations; however, there are no records of this practice at the site.

4.5.3 Mineral resources

4.5.3.1 Canonsburg site

The primary mineral resources in Washington County are coal, oil, and
gas. The most significant source of coal in the Canonsburg area is the
Pittsburgh coal seam. Recent production rates in Washington County have been
approximately 20 million tons per year. However, the U.S. Geological Survey
(Cortis et al. ,1975) has indicated that, as of 1971, most of the coal in the
Canonsburg, Houston, and Strabane areas had been mined. Pittsburgh coal does
not occur on the Canonsburg site.

Although oil-producing zones do occur in the Conemaugh Group that
underlies the Canonsburg site, there are no available records that indicate
that there is a potential producing zone beneath the site. In the oil field
closest to the site, the shallowest producing zone is the Gordon sand, which
is approximately 2510 feet below the surface. The Canonsburg site has not
been included on any maps of oil or gas fields in Washington County.

I
4.5.3.2 Burrell site

The only mineable coal resources in the vicinity of the Burrell site occur
in the Lover Freeport unit that subcrops approximately 2 miles from the site.
No major gas or oil fields have been mapped for this area. (Lytle and Balogh,

1977).
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4.5.3.3 Hanover site

The Hanover site has been strip mined to remove the Pittsburgh coal seam;
the strip pits were 41 to 115 feet deep, depending on the location. In

1970-1971 the site was reclaimed by backfilling with overburden (sandstone,
slate, and shale) . The coal seam below the Pittsburgh coal is the Upper
Freeport unit that is approximately 1000 feet below the surface. The seam is
not currently mineable in the area of the site.

Within 1.24 miles of the Hanover site are two shallow gas fields, several
small, shallow oil fields, and a gas-storage field (Lytle and Balogh,1977) .

If significant mineral resources are found under either site, the
Secretary of the Interior, with NRC concurrence, could sell or lease the
subsurf ace mineral rights (as specified in PL 95-604, Section 104(h)) .

4.5.4 Seismicity

I The Canonsburg, Burrell, and Hanover sites are located in seismic risk
zone 1, according to the seismic risk map of the United States. This map is
based on the known distribution of damaging earthquakes and the intensities

,

associated with them, as well as evidence of strain release, and consideration'

| of major geologic structures and provinces believed to be associated with
earthquake activity. The probable frequency of damaging earthquakes was not

; g considered in assigning ratings to the various zones. Four zones were

g developed by Algermissen (Coffman and von Hake,1973), as follows:

| Zone 0 -- no damage.

Zone 1 -- minor damage.

|
Zone 2 -- moderate damage.

| Zone 3 -- major damage.

In zone 1, distant earthquakes may cause damage to structures with
fundamental periods greater than 1.0 seconds. This corresponds to intensities
V and VI on the Modified Mercalli Scale of 1931 (Figure C.2-5).

I
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4.6 WATER

4.6.1 Surface water

4.6.1.1 Canonsburg site

The Canonsburg site lies in the Chartiers Creek basin along the creek's
southern bank, approximately 15 miles upstream of its confluence with the Ohio
River. In the Canonsburg area Chartiers Creek is a meandering stream with a
channel width varying from 75 to 100 feet and a channel depth of about 10 g
feet. The actual water levels in the creek are usually much less than these g
values. It drains approximately 265 square miles, of which about 80 square
miles are upstream of the site. The average flow past the site ranges from 90
to 130 cubic feet per second. Past floods from the creek have had no serious
impacts on the Canonsburg site (Figure D.1-1, Table D.1-1) .

The surface topography divides the Canonsburg site into four distinct
subbasins (Figure D.1-2) . Runoff from three of the basins flows directly into
Chartiers Creek, while the fourth discharges first to George Street and then
to the creek. The berm created by the Conrail trackbed along George Street
isolates the site from upland runoff from Strabane (Table D.1-2) .

Chartiers Creek is polluted by acid mine drainage and industrial and
municipal discharges (Table D.1-3) . The state water-quality limits (Table

,

D.1-4) have previously been exceeded for iron, sulfates, manganese, dissolved
solids, and fecal coliforms. The high levels of sulfates and iron are a
reault of acid drainage from mines operating in the creek basin. The mines, g
as well as other dischargers into the stream, are still active and the water 3
quality is not expected to improve.

The water running off the Canonsburg site, determined from samples taken
during a storm, was high (many above state water-quality limits) in iron,
lead, sulfates, and arsenic (Tables D.1-5 and D.1-6). The results of this
survey indicated that the site contributes to the TOC and boron loading of |
Chartiers Creek; however, the contribution is minimal. m

The public water used in the area is generally supplied by reservoirs on g
tributaries to Chartiers Creek. Although the creek is not used as a public- g
water-supply source, it is a tributary of the Ohio River, which supplies
drinking water c.o several communities in Ohio. The impact of current
pollution from the site to these communities ic minimal because water from
Chartiers Creek is diluted a thousand fold after mixing with the Ohio River.

I
I
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4.6.1.2 Burrell site

The Burrell site lies in the Conemaugh River basin, along its northern
bank, directly upstream of Blairsville Borough. The river drains an area ofI about 1750 square miles. The site is located approximately 10 miles upstream
from the Conemaugh River Dam, which is used to store up to 273,600 acre-feet
of water for flood control. Downstream of the dam, the Conemaugh River

I combines with the Ioyalhanna to become the Kiskiminetas River, a tributary of
the Allegheny River which in turn joins the Monongahela River to form the Ohio
River at Pittsburgh. Other important tributaries of the Conemaugh River are

I Two Lick, Black Lick, and Yellow Creeks, which join the river between the site
and the downstream dam. During a storm, flood waters could be retained behind
the dam to form a flood pool having a maximum elevation of 975.0 feet, at
which point the flood pool would extend 13 miles upstream of the dam and wouldI inundate the site to the elevation of 975 feet above mean sea level (Figure
D.1-3) .j

River stages past the site for actual storms during recent years have beeni

| less than the maximum as follows:

|I
| Date Pool elevation

g (feet above mean sea level), g1

|

l

| June 1972 969.45
March 1964 968.23
April 1960 959.90
March 1967 959.59
July 1977 958.00

I The June 1972 storm (Hurricane Agnes) is considered a 1000-year storm, and the
elevation of 969.45 recorded at the site at that time is probably the highest
that will be realized.

Rainfall draining off the site discharges either directly into the river
or into one of two onsite ponds before overflowing a dam at the west end of

| the property. Of the 49 acres that make op the site,16.4 acres drain

I directly to the river and 32.6 acres drain to the ponds. The soil at the site
| is mostly manmade fill that is porous and interspersed with openings and

underground voids; runoff from the 32.6 acres infiltrates ground-water
supplies before reaching the ponds. The result is that runoff percolatesI through the soil and becomes ground water; a portion subsequently discharges'

i to the ponds (see subsection 4.6.2) . The total amount of runoff available for
| direct discharge to the river and for ground-water recharge was computed for

several storm events (Table D.1-4) . The site is isolated from runoff from the
adjacent area north of the site by the berm created by the Conrail tracks.
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The reach of the Conemaugh River adjacent to the site is severely polluted
by acid drainage from active and abandoned mines, and by industrial and
municipal waste-water discharges (Table D.1-8) . Concentration limits for
fecal coliforms, iron, sulfates, and rtanganese in the river have been exceeded
on a regular basis both up- and downstream of the site. The pH measurements
indicate that river water conditions are more acidic at local recording
stations than is permissible. This is due to the acid mine drainage and is Eresponsible for iron, manganese, and sulfates leaching above permissible 5
limits. Elevated levels of fecal coliforms are a result of the discharge of
untreated or partially treated industrial and municipal waste water into the
river. In the Conemaugh Basin some improvement in waste-water treatment is
projected (U.S. EPA,1979) . There are no statewide plans to alleviate acid
drainage from abandoned mines, which is the most significant source of
pollution.

Currently, 98 percent of the area's public-water use is supplied from
protected surface waters, usually from reservoirs on tributaries to the
Conemaugh River. Only after the waters of the Conemaugh reach the Ohio River
do they become a direct source of drinking water for some localities.
Water-year flows in the Ohio River average over 12 times the flow estimated
past the Burrell site, an indication of the dilution rate before use.

The Burrell site's pond waters are characterized by sulfate-ion g
concentrations above drinking water standards (Table D.1-9). All other g
nonradiological parameters tested were generally within drinking water limits,
except lead. No lead was detected; however, the detection limit was greater
than the drinking water standard.

4.6.1.3 Hanover site

The Hanover site lies in the Harmon Creek Basin, which drains an area of
approximately 33 square miles in Pennsylvania and Ohio before discharging into
the Ohio River, about 7 miles west of the site. Approximately 5 square miles
of this area is upstream of the site. The site is located on the top of a
ridge north of Harmon Creek that divides two subbasins of the creek; i.e., |Ward Run on the west and an unnamed tributary of Harmon Creek on the east. 5
The area of these subbasins that is directly affected by surface-water runoff
is approximately 425 acres. In the absence of USGS water-datasollection
stations, it is estimated that the average flow in Harmon Creek to the Ohio
River is 68 cubic feet per second, but only an average of 10 cubic feet per
second at the site. Because of the topography of the Hanover site, it is
unlikely that it will be susceptible to flooding. The 1000-year storm event
that occurred in 1972 did not cause any areas of the site to be inundated.

Rain falling on the site runs off in three directions; to Harmon Creek to
the south, to an unnamed tributary to the east, and to Ward Run to the west. E
Runoff volumes for the entire suobasin for several storms were computed (Table
D.1-10) .

Onsite inspections conducted by the EPA (Downie and Petrone,1980) in May
1980 during a surface-water sampling program concluded that both Ward Run and
the unnamed tributary to Harmon Creek that lies east of the site are polluted
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I with acid mine drainage (Table D.1-ll) . Analyses of the runoff in the
vicinity of the chemical seep on the site revealed toxic conditions and a
severely depressed pH of 3.2. A sampling program conducted by the owners of

I the site during the course of a landfill permit application process showed
high concentrations of iron and dissolved solids, and a higher chemical oxygen
demand, as well as depressed pH levels at various locations on the property
(Figure D.1-4, Table D.1-12) .

Because the chemical quality of Ward Run and Harmon Creek is poor, aquatic
life is not present and public or industrial uses are either nonexistent

I (Depmer, 1968) or limited to tributaries isolated from the main stream of
Harmon Creek by dams. One such dam (spillway elevation 998) is located
upstream of the site on Harmon Creek, and forms a water-supply reservoir for

; g Smith Township. The watershed is independent of site-drainage patterns. The
g only downstream uses identified are from the Ohio River. As is true for the

water from the Canonsburg and Burrell sites, the impact of pollution from the
Hanover site on communities using Ohio River water is minimal. The averageI annual flow in the Ohio River at the closest station to the inflow of Harmon
Creek is 32,000 cubic feet per second, indicating a dilution factor of at
least 1000.

4.6.2 Ground water

4.6.2.1 Canonsburg site

i Ground-water characteristics of the Canonsburg site were determined
through the field measurement program described in Appendix D.2. Ground water
at the Canonsburg site occurs both in the unconsolidated fill and in the

I
bedrock. Ground-water flow patterns in the fill show a high at the center of
Area A and flow towards Chartiers Creek across Areas B and C and Georges
Ibttery (Figures D.2-1 through D.2-7) . Not all of the 1979 wells were used in

I the 1982 studies because some wells had been plugged or vandalized and were no
longer considered reliable. Water levels in the unconsolidated material vary
through the period of record; the variation of most of the wells is 5 feet or
less. The curves resulting from plotting changes in ground-water elevations
are, with only a few exceptions, remarkably similar. The shallowest (closest
to the surface) water levels occurred on May 21, 1979, August 27, 1979,
October 11, 1979, and November 20, 1979. The shallow water levels correlate

1
well with periods of high creek levels and are of significantly shorter
duration than the periods of deeper water levels. Flow in the bedrock system
is from southwest to northeast across the site.

Pump testing was not performed at the Canonsburg site because this type of
test would bring contaminated water to the surface and there was no acceptable
means of disposing of this water at Canonsburg. Slug tests were performedI instead, since these tests reveal the same information without bringing water
to the surface (Appendix D.2). The results of the slug tests at Canonsburg
were extremely variable because of the variability in the site's subsurface

I materials. Since the ground-water testing was unreliable, observations of
well conditions were used to determine whether the site is a recharge area.

I
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Elevation differences in the paired shallow and deep wells over Areas A, B,
and C (with only a few exceptions) indicate that although most of the shallow
ground water flows laterally into Chartiers Creek, some of the ground water in
the unconsolidated fill recharges the bedrock.

Ground-water quality at the Canonsburg site was determined by analyses of
selected well samples during April 1979 to March 1980 (Table D.2-1) . Of the g
nonradiological parameters analyzed, sulfate had the highest concentration, W
ranging from 54 parts per million in well 5 to 1940 parts per million in well
24A. Sulfate levels in this region are typically high because of the
underlying coal-bearing rocks. All other parameters were below Pennsylvania
water-quality criteria (Table D.1-4) .

The major water-supply source in Washington County is surface water, not
ground water. Over 80 percent of the county is served by public facilities
that obtain 94 percent of their water from surface supplies. Data on local
ground-water use were collected during the September 1979 socioeconomic survey
(Appendix G). This survey sampled 15.2 percent of the households within a
one-mile radius, concentrating on the Village of Strabane. Of the 302
questionnaires completed, 13 respondents indicated that they had wells on
their property (Table D.2-2) . mis method of data collection was used because
there are virtually no records available regarding wells installed before
1965. None of the respondents to the survey reported that the water was used
for drinking purposes. Newport (1975) lists 176 wells located in Washington
County, but does not include any wells within a 1-mile radius of the site.

4.6.2.2 Burrell cite

The hydrologic regime at the Burrell site is directly related to the
site's historic use (Figure C.2-2) . Before 1949 the site was established as a
borrow pit for alluvial and colluvial sand and gravel deposits. During the
borrow operations a berm of alluvium was retained along the river's edge (the
site's southern boundary) . The area between this berm and the railroad
right-of-way was then excavated to river bed elevation. When the property was
obtained by the Pennsylvania Railroad in the 1950's, the land was filled g
inward from the elevated edges. his resulted in the site's present g
subsurface bowl-like configuration, with the railroad and industrial debris as
well as the Canonsburg residues contained within a hollow lined with alluvial
and colluvial material.

Information on the Burrell site's current hydrologic regime was obtained
through a ground-water-monitoring program that involved installation of 6
wells into bedrock and 22 into the fill or alluvium and colluvium (Figure
D.2-8) . The site is a discharge area, with the ground water flowing into two
discharge zones: the onsite ponds and the river bank. The majority of the g
site has a gentle ground-water gradient except for two relatively steep areas E
along the river edge and along the northern perimeter adjacent to the bluff.

I
I
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I The transmissivities of the fill and of the alluvium and colluvium were

determined to be 36,490 and 264 gallons per day per foot of drawndown,
respectively. The permeabilities of the fill and the alluvium and colluvium

I were determined to be 1840 and 9.6 n ilons per day per square foot of cross-
sectional area, respectively. The Jifference of permeability between the fill
and bedrock indicates that there is no recharge of ground water from the fill
into the bedrock. It is estimated that 556 gallons per minute flow through

.

the site with 200 gallons per minute discharging into the ponds and 356
gallons per minute discharging into the river (Table D.2-3) . The fill's
porosity and depth and the rate of ground-water flow through the site suggest~

I
that 2.9 x 108 gallons of water pass through the site annually. It takes 3
years for ground water to completely pass through the site, which means that
since the 1957 disposal, the ground water at the site has been replaced eight
times.

The ground-water-flow patterns at Burrell are based on a complex
interaction between ground-water springs and storm-water runoff flowing fromI the bluff onto the site, precipitation falling on the site, and the site's
fill material (Figure D.2-9) . The water from the bluff (north of the site) is
characterized by a very acid pH (Figure D.2-10), with a high concentration of

I dissolved sulfate ions (Figure D.2-ll), a high oxidation-reduction potential
(ORP), a low concentration of dissolved chloride ions, and a low to
nondetectable radionuclide concentration. The ground water at the Burrell

I site is a pH-buffered water in the mildly alkaline range, with a mildly
reduced ORP, low concentrations of soluble chloride and sulfate ions, and very
low concentrations of radionuclides (Table D.2-4).

The ground water at Burrell is only mildly degraded. Sulfate-ion
concentrations exceed Federal drinking-water standards, but this is a natural
condition of tne Legional geologic makeup. The chloride-ion concentrations

I are well within the Federal drinking-water standards. The water pH is
generally within the same standards. The areas of low pH are most likely a
result of the coal-containing bedrock. All other dissolved nonradiological

I species analyzed were within the Federal drinking-water standards, except for
j lead and iron. No lead was actually detected; however, the detection limit
I was greater than the Federal drinking-water standard. The Federal drinking-
! g water standard for iron was exceeded in three of the samples, but this is a

J natural condition for this region.

|
|

= 4.6.2.3 Hanover site

Ground-water hydrology of the Hanover site is closely tied to its
topography (Figure C.1-3) . Depth to ground water varies over the site in

, relation to topographic differences (Figure D.2-12). In the trench bottom the
| depth to ground water is less than 10 feet, while alongside it can be as much
| as 70 feet below the surf ace. There is 5 feet of relief on the piezometric

surface area over a distance of 4000 feet (Figure D.2-13) .

| The major component of ground-water flow at the Hanover site is from north
'

to south along the disposal trench's length. Flow into the site is primarily=

from the uplands along the north and east. Based on topography and the

I location of the streams (Figure 1-9) , there is apparently a ground-water
divide along the western side of the trench so that the major ground-water
flow there is away from the site.
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During drilling, water was encountered at or near the interface between

the mine-rubble fill and the bedrock surface, and the mine rubble at the
southern site edge was saturated. Ground water in the bedrock occurs in
fractures in the rock. Transmissivity in the bedrock was determined to be
3693 gallons per day per foot. The site is not a recharge area as evidenced W
by the increased heads with depth displayed in most of the site wells.

Ground-water quality at the Hanover site is not within Federal
drinking-water standards (Table D.2-5) . This is partially attributable to
past activities in the vicinity and to the high concentration of some F
pollutants that would be expected in a coal strip mine (Figures D.2-14 through
D. 2-16) . The presence and distribution of excessive concentrations of some
pollutants indicates that there is a source of contaminat. ion south of the
site, in addition to the most obvious disposal area north of the site.
Sulfate-ion concentrations are well above the EPA drinking-water standard of =

250 milligrams per liter for all wells, with a high of 3030 milligrams per
liter. Analysis for priority pollutants in one of the site's wells showed h
three contaminants above detection limits: E

Butyl benzyl phthalate - 61.2 micrograms per liter g
Methylene chloride - 23.5 micrograms per liter g
4, 4' DDT - 21.6 micrograms per liter

E

4.7 ECOSYSTEMS

4.7.1 Terrestrial vegetation

4.7.1.1 Canonsburg site

Site-survey information and a vegetation map of the Canonsburg site are
presented in Appendix E.1 and on Figure E.1-1. Mature trees line both the
banks of Chartiers Creek along Areas B and C, and between the rail line and
George Street south of Area A. These strip woodlands consist mainly of elm,
box elder, cherry, hickory, and willows characteristic of the region (Kuchler, |
1964; Bailey, 1976, 1980). Common early successional tree species such as EL
quaking aspen, black locust, sumac, and cherry are found along the edge of
these woodlands, along fences within the site areas, and scattered throughout
the site (Table E.1-1) .

Areas B and C contain successional old fields. Grasses, mosses, and
wildflowers are the dominant ground cover of all three site areas. Within the
fenced part of Area A, broomsedge sparsely covers the tile field (the area
north of Building 18) , and another thick clump of grass is found along the
fence.

The flat top of the dredge fill part of Area B is sparsely covered with
various tall grasses and dense patches of clover, while the perimeter slopes
of Area B are thickly covered with bunch grass and dense tangles of brambles.
Bulrushes also occur in water lenses on top of the dredge fill area and seeps
on the slopes. Runoff ditches along the roadways contain small stands of
cattail and bulrush.
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h Area C has a sparse cover of grasses and wildflowers. An examination of
E soil test pits in the area indicates that grass roots do not penetrate through

this red-dog layer. There are places in Area C that are entirely devoid of

I vegetation. 'Ihese vegetation patterns may be the result of variable species
growth on the red-dog fill, fill placement, former maintenance of this area as
a ballfield, or geological or radiological survey efforts.

I
4.7.1.2 Burrell site

Most of the Burrell site is vegetated (Appendix E.1, Figu e E.1-2) . The
vegetation consists primarily of grasses and other herbaceous species. Wood

I growth is limited to a fringe of intermediate-sized trees along the river bank
and along the bluff to the north of the rail lines. Individual trees,
approximately 15 years old, are also located randomly over the plateau area.
The ravines containing the ponds are largely brush-covered, and reed grassI occurs in the wetter ravine areas and along the river bank.

The Burrell site is an old-field habitat. The herbaceous vegetation

k includes teasel, burdock, goldenrod, common mullein, and Queen Anne's lace, in
W addition to numerous grasses (Table E.1-1) . Raspberries and other brambles

are also present. The trees on the site are typically early-colonizing

I species such as sumac, birch, quaking aspen, hawthorn, and black locust.
Taller ttees include maples, oaks, hickories, and sycamores.

Although many of the trees occurring at Burrell typically grow in dense

I groupings, there are no well-defined stands on the flat areas. This may be a
result of the scarcity of soils.

1
4.7.1.3 Hanover site

The Hanover site is typical of a recently-reclaimed strip mine. Its
substrate is primarily shale fragments and other rocky rubble. Some areas of
the site, particularly on the steeper slopes, have no vegetation, therebyI exposing bare rocky material. The vegetation over most of the site is limited
to low-growing perennial species, mainly clover and grasses (Table E.1-1) .
There are also cattails growing in areas of standing water in low-lying
sections of the site.

There are no trees within the site area. Early successional species such
as sumac and birch occur immediately outside the site boundaries, and standsI of trees typical of the region (oaks, maples, hickories, aspens, and conifers)
are located in nearby areas that have not been strip mined.

I

I

I
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4.7.2 Terrestrial wildlife

4.7.2.1 Canonsburg site

The primary habitat type at the Canonsburg site is old field. This
habitat exists in most of Areas B and C and the undeveloped portion of Area
A. A narrow strip, no more than 20 feet wide, of riparian habitat stretches |
along Chartiers Creek for the entire length of Areas B and C. 5

The site's open fields are primarily inhabited by mice, voles, and shrews ~

(Table E.1-2). The field's surfaces are honeycombed with tunnels, runways,
and nests. Edge areas surrounding the fields (usually associated with site
fences, drainage ditches, and sloped surfaces) provide habitat for rabbits,
groundhcgs, and opossums whose burrows can be observed along undisturbed
areas. Wooded areas on the site provide suitable habitat for passerine birds, -

while older trees along the creek are used as den trees for raccoons and
squirrels. Kestrels have been observed successfully hunting at the site, and |it is likely that other carnivores such as screech owls and redtail hawks hunt W
in this area.

Muskrats are comm3nly associated with Chartiers Creek and its tributaries
in this area. Migrating waterfowl, such as mallards and wood ducks, also use
the creek to a minor extent during spring and fall.

The riparian woodland has the greatest value for wildlife because it
represents an undisturbed area in an urban setting. The reach of Chartiers
Creek along the site is the one of the few creek segments in the area that has $not been channelized for flood control. 5

4.7.2.2 Burrell site

The Burrell site is used as a feeding and nesting area for a variety of
wildlife. The irregular substrate is well suited for burrow- and den-dwelling "

animals, as evidenced by the numerous den openings and well-worn runs
traversing the site (Appendix E.1) . Typical site animals include rabbits,
opossum, mice, voles, shrews, groundhogs, and possibly fox. A variety of
songbirds also inhabit the site (Table E.1-2) . I

Some forest animals include the site as part of their range. There is
evidence (tracks, droppings, and paths) that deer regularly traverse the
area. Kestrels have been observed huntir.g at the Burrell site, and it is
likely that other hawks, as well as owls, also hunt there. Waterfowl may make
some use of the Burrell site during spring and fall. Mallards have been seen
on the site.

I

. E||
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The Hanover site is inhabited by a variety of field-dwelling, burrowing

I animals such as mice, voles, shrews, groundhogs, and rabbits (Table E.1-2) .
The:e is insufficient cover at the site to provide nesting or bedding areas
for passerine birds or larger animals. Nevertheless, the Hanover site is used

I '
as a feeding area by deer and a number of bird species from nearby wooded
ur*&c.
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IN 4.'? . 3 Aquatic biota

. 4 L 3.1 Ca,nonsburg site ,

Chartiers Creek is'a moderately low-flowing (90 to 130 cubic feet per
second) tributary of the'0hio River. Its natural substrate consists primarily
of a thin layer of'yobb and silt overlying shale bedrock, and its banks are
muddy with some bedroc'k outcroppings. A relatively steep gradient (10 to 20
feet per mile) in the aren oteates swift currents and numerous riffles. At

I the Canonsburg site, the stresm is tree-lined and shady, and undercut banks
are common.

,

I The physical setting of Chart,lers Creek along the Canonsburg site provides
adequate habitat to support e variety of aquatic organisms (Table E.2-2) . The
water quality in this reach, nowever, is poor as a result of upstream
aischarges from strip- and deep-coal mines, and by sewage and industrial
waste waters that contribute high concentrations of iron, sulfates, dissolved
solids, and fecal-coliforu, bacteria. The iron and sulfates and the sewage
discharges (organic matter and bacteria) lead to conditions of low pH and low
dissolved oxygen, respectively, in the creek, thereby reducing its usefulness
as an aquatic habitat.

I Biological surveys of Chartiers Creek (Appendix E.2) verified the stream's
Icn habitat potential. No fish were observed near the site; however, carp and
white suckers are known to be present (Table E.2-3) . The benthic

j macroinvertebrate community was dominated by oligochaetes (segmented worms),
chironomid (midge) larvae, nematodes (thread worms) , and physid snails. TheseI

'

species are all tolerant of low pH and low oxygen conditions.

The aquatic vegetation of Chartiers Creek in the site area consists,

' W primarily of mats of filamentous algae (green algae), diatoms, and sewage

| fungi (green and blue-green algae) . Like the animals surveyed, these algae
are also typical of streams with degraded water quality.

Chartiers Creek is presently classified by the Pennsylvania Fish
Commission as a cold water fishery (Weirich,1982) . This is strictly a

I designation, based mainly on the stream's thermal conditions. Because of its
poor water quality, Ciartiers Creek in the Canonsburg site vicinity is notI

stocked with trout or managed as a fishery.

|
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The lack of adequate sewage treatment, and the numerous discharges from
abandoned coal mines in its watershed, are the najor deterrents to upgrading
water quality in this area. Eliminating mine discharges, especially from deep
mines, will require complex, expensive restoration. Although the State Bureau
of Mines (within the Pennsylvania Department of Environmental Resources) has
implemented programs to control discharges from active mining, the
contaminatien from abandoned mines will be a long-term problem in this area.

4.7.3.2 Burrell site

The Conemaugh River is the major surface-water feature near the Burrell
site. There are three ponds, within 25- to 30-foot-deep ravines, in the
western part of the site, and a shallower pond is located north of the rail
lines against the bluff, outside the site boundaries.

Although the Pennsylvania Fish Commission has classified the Conemaugh
River as a warm-water fishery (Weirich,1982), the segment of the river at the
site is severely polluted by acid-mine drainage, as well as industrial and
municipal discharges. The levels of pH, iron, manganese, fecal coliforms, and
occasionally sulfates, seriously violate state water-quality standards for
this area. Because of the poor water quality, biological productivity and
diversity in this segment of the Conemaugh River are very low.

Acid-mine drainage is a prevalent problem in western Pennsylvania.
Although new management practices and environmental controls are being g
implemented at active mine sites, inactive (abandoned) deep-mine discharges 3
are difficult to correct, both from a technical, as well as financial,
standpoint. Therefore, it is not expected that contaminant levels in the
Conemaugh River resulting from mine drainage will change significantly in the
near future.

The site ponds have not been surveyed for aquatic biology. No visible
signs of aquatic life were noted during the site visits. m

4.7.3.3 Hanover site

The Hanover site does not contain any creeks within its defined
boundaries. There are two areas of standing water, one in the northern part
of the site and one in the southern part. These are formed as the result of
the collection of runoff from the low areas, and support no aquatic
ecosystems. These areas eventually drain northward into a tributary of Ward
Run (which drains into Harmon Creek) or southward to a tributary of Harmon
Creek.,

|

The entire area within a 1-1/2-mile radius of the site has been heavily
strip mined. As a result, all of the local waterways are highly contaminated
by acid-mine drainage. In addition, leachate from industrial wastes dumped
within this area contributes to the pollution of this part of the Harmon Creek
network. Water-quality samples taken in the vicinity of the Hanover site are
high in chlorides, iron, and dissolved solids, with generally low pH values.

|4-u



I
I

Observations of the Harmon Creek tributaries revealed few aquatic
animals. Snapping turtles and frogs were the only crganisms observed. Much
of the drainage water on the site was dark red, indicating the presence of

I
iron oxides. No recreationally important fish species (trout, bass, etc.) are
known to be in the extremely poor-quality waters in the Harmon Creek system
near the site.

I
4.7.4 Endangered species

No evidence of state or Federal endangered or threatened species (45 FR
33768-33781, May 20,1980) was found during the survey of the three sites.

I The Pennsylvania Fish Commission and the Pennsylvania Game Commission were
contacted regarding threatened or endangered animal species, and the
Pennsylvania Bureau of Forestry was contacted and Wiegman (1979) reviewed in
regard to endangered plant species. Appendix E.3 contains letters from theseI agencies verifying the absence of such species from the three site areas. The
U.S. Fish and Wildlife Service must yet be contacted on this subject.

I 4.8 RADIATION

Radiological surveys of the Canonsburg and Burrell sites were performed by
the ORNL (Leggett et al., 1978, 1979), Weston, and Bendix Field Engineering
Corporation (Rarrick,1982) . These surveys analyzed air, water, soil, and
other materials for the levels of radioactivity present. The radiological
units used to express concentrations are microcuries (pCi) and picocuries

I (pCi) per gram or liter and disintegrations per minute (dpm) per area for
radionuclide concentrations. The units used to express the radiological dose
rates are microroentgens (pR) and milliroentgens (mR), microrads (pr) and
millirads (mr) , and microrems (p rem) and millirems (mrem). For the purposes.
of this EIS these units are equivalent. The pertinent regulatory guidelines,

and standards referred to in this subsection are found in Table F.1-1. This
i table also lists the maximum values found at the Canonsburg and Burrell sites.I'

The approximate normal or naturally occurring background radiation levels
at the Canonsburg, Burrell, and Hanover sites are as follows:

1. 10 microrems per hour for external gamma radiation at 1 meter above
I the ground.

2. 0.01 to 0.02 millirad per hour for beta-gamma dose rates at
1 centimeter above the ground.

3. 0.03 picoeurie per liter for radon-222 (Rn-222) in air.

4. 1 to 2 picocuries per gram in soil for uranium-238 ( U-23 8) , radium-226
(Ra- 22 6) , thorium-230 (Th-230) , and lead-210 (Pb-210) .

5. 0.9 to 2 picocuries per liter of water for uranium-238, radium-226,

I
thorium-230, and lead-210.
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4.8.1 Canonsburg site

Surveys at the Canonsburg site indicate that within Area A large
quantities of the radioactive wastes generated during the radium- and
uranium-recovery operations still remain on the site. Radium-bearing wastes
are present in the soil beneath and adjacent to many of the buildings, as well
as in the top few feet of soil over much of the area. Alpha-contamination |levels, beta-gamma dose rates, and external-gamma radiation levels in some 5
areas of the buildings and outdoors in Area A are above NBC standards (10 CFR
20). Radon, radon-daughter products, and thorium-230 levels in building air |are also above these NRC standards. The ground-water concentrations of radium g
and uranium in Area A are also above the EPA and NRC standards (40 CFR 192
(proposed), 10 CFR 20).

Area B is also above current NRC standards for radioactivity, although
with lower surface-contamination levels than Area A. Beta-gamma dose rates,
external-gamma radiation levels, radium in soil, and uranium and radium in |ground water are all above the NRC standardp. There appears to be a 2- to E
6-foot layer of contaminated soil under approximately 8 to 9 feet of clean
fill in this area, a condition that has led to lower radiation levels in this
area than in Area A.

Area C, the former swamp area, was used as a depository for liquid wastes
during the uranium- and radium-recovery operations. The surface and
subsurface soils are more contaminated than those in Areas A ed B. A
semi-fluid material remains beneath the surface, with concentrations of
uranium and radium well above the EPA and NRC standards. Current NRC and EPA hstandards for soil radioactivity, ground-water radioactivity, and dose rates a
are exceeded in this area.

Radon-222 concentrations have been measured off the site at levels in
excess of NRC standards. In 1977, the ORNL (Leggett et al. ,1978), measured

these concentrations at four locations off the site. At the closest of these -

to the site, just across the Conrail tracks to the south of the site, 72
measurements averaged 8.6 picoeuries per liter of radon-222. The other three "
locations had averages below the maximum permissible concentration for
radon-222 in air in unrestricted areas (pertaining to unrestricted access and |use) of 3 picocuries per liter. This value was exceeded, however, in all of 13
the onsite buildings. Daytime average radon-222 concentrations ranged from
2.6 to 106.5 picocuries per liter, while maximum radon-222 concentrations g
ranged from 6.5 to 300 picoeuries per liter. Measurements of radon daughters g
in all but one of the buildings also exceeded the appropriate EPA standard
(0.015 working level) , with an average daytime concentration from 0.02 to 0.51,

working level.

Building 7 had the highest average external-gamma-radiation value, based
on a one-time series of measurements, of 80 microroentgens per hour. The g
maximum value, found at one spot in Building 10, was 31o ,ricroroentgens per 5|
hour. These values could result in an individual receiving a radiation dose
of 160 millirems per year and 620 millirems per year, respectively, assuming a i

2000-hour work year. The latter exceeds the NRC standard of 500 millirems per )
year for nonoccupationally exposed individuals. Since the Canonsburg site is
an unrestricted property in private use, this standard applies to the onsite
workers.
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All onsite buildings have extensive areas with gross-alpha, gross-beta-
gamms, and transferable-alpha and beta contamination and external dose rates
exceeding the NBC standards and guidelines.

Results of radon-222 measurements outdoors in Area A at several locations
ranged from 0.80 to 2.7 picocuries per liter. At one location, the
measurements ranged from 2.5 to 10 picocuries per liter. At another location,I the average was 17 picocuries per liter with a maximum of 69 picocuries per
liter.

I Over 90 percent of the maximum beta-gamma dose-rate measurements at a
1-centimeter height in Area A exceeds the NRC standard of 0.2 millicad per
hour, with some as high as 25 millirads per hour. Virtually all external-

I gamma levels measured at 1 meter in Area A were greater than 100
microroentgens per hour. Values along the eastern portion of Area A ranged
from 300 to 500 microroentgens per hour, with a maximum of 1600 microroentgens
per hour. Values for beta-gamma and external-gamma radiation also exceeded

I the NRC standards at many locations in Areas B and C.

Concentrations of radium-226 and uranium-238 in surface- and subsurf ace-

I
soil samples from all three areas were found to be significantly greater than
allowed under the NBC and EPA standards (Table F.1-2) . Radium-226 values
ranged up to 21,800 picocuries per gram with over half the samples exceeding S

I picocuries per gram. Concentrations of uranium-238 were usually greater than
10 picocuries per gram, with values as high as 51,000 picocurica per gram.

Radiological water quality was assessed at onsite wells by ORNL and Weston
,I (Figure F.1-1) . With the exception of one extremely high radium-226

|
concentration of 4500 picocuries per liter (it is suspected that this well,
well 5, was drilled into the drain system of an old building), the highest

I radium-226 concentrations were found in the southeast corner of Area A (up to
390 picocuries per liter) (Table F.1-3) . The lowest radium-226 concentration
in any onsite well was less than 1 picocurie per liter. The majority of the( results were above the NRC standard of 30 picocuries per liter and the EPA

y standard of 5 picocuries per liter. All of the analysis results for

,

uranium-233 were below the NRC standard of 40,000 picocuries per liter for
I g this radionuclide; however, the majority of the results exceeded the EPA

g standard of 10 picocuries per liter of total uranium. Other radionuclides
were found at above background levels, but with the exception of well 5, the
results were below the current NRC standards.

Radiological analyses of ground water frota the Georges Pottery property
found total uranium levels for all samples below the NRC standard, but above

I the EPA scandard for five of the eight samples taken (Table F.1-3) . Radium-
226 was above the EPA standard but below the NRC standard for one sample. All
other results were below the applicable NRC standards.

I
I
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Samples were taken of Chartiers Creek water and streambed sediments at

locations near the site (Leggett et al. ,1978) . All water samples showed very
low concentrations of radium-226; the highest level reported was 4 picocuries
per liter. The highest sediment sample reported measured 36 picocuries per hgram of radium-226. All other samples measured 5 picoeuries per gram or W
lower. The 36 picoeuries per gram value was at the downstream corner of Area
C, the farthest downstream of any of the sampling locations.

4.8.2 Burrell site

Radioactive residues containing an estimated 6 tons of uranium oxide

(approximately 1.5 curies of uranium-238) were transferred from the Canonsburg Isite and dumped at the Burrell site. Analyses by the ORNL (Leggett et al. , E
1979) of subsurface-soil samples from 76 holes drilled on this site to depths
of up to 50 feet revealed the general location of residues containing an
estimated above-background total uranium-238 activity of 1.3 curies, and an
estimated total radium-226 activity of 4 curies. It appeared at that time
that more than 75 percent of the residues lay at least 10 feet beneath the

surface. Some radioactive residues were also scattered on the surface. At
some points the following values were measured in the surface soils:

1. Radium-226 concentrations of several thousand picocuries per gram.

2. Uranium-238 concentrations of 360 picocuries per gram.

3. External-gamma radiation levels at 1 meter above the surface in excess
of 600 microroentgens per hour.

4. Beta-gamma dose rates at 1 centimeter above the surface in excess of 5
millirads per hour.

These measurements were not representative of the entire area; at most
sampling points radionuclide concentrations in the surface soils and radiation W
1evels at the surf ace and at 1 meter above the surface were less than ten
times background levels.

Grid-point measurements of gamma-radiation levels at 1 meter above the
surface indicated a maximum gamma-radiation level of 630 microroentgens per
hour. Several external gamma measurements exceeding 300 microroentgens per
hour were observed in the western portion of the site. However, many,

I measurements, particularly in the western portion of the site, were at
background levels. The maximum beta-gamma dose rate at 1 centimeter from the g
surface on this site was 5.4 millirads per hour. The majority of the y
beta-gamma dose-rate measurements were at background levels.

Concentrations of radium-226 and uranium-238 in surface-soil samples were
as high as 5000 picocuries per gram and 360 picocuries per gram, respectively.
Radium-226 concentrations in the area that showed general surface
contamination averaged 10 picocuries per gram; the EPA standards allow 5
picocuries per gram. The average uranium-238 concentra' tion in this same area
was 3.9 picocuries per gram.

I
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Subsurface-soil contamination was determined by drilling holes to depths

of up to 50 feet, measuring in-situ radiation levels with a gamma probe, and
analyzing soil samples. The radioactive residues were widely scattered and
were found at depths ranging from the surface to 36 feet deep. No meaningful
estimates of maximum or average radium-226 or uranium-238 concentrations could
be made because of the sampling method and the heterogeneity of the results.

I
However, this technique did permit an estimation of the total amount of
radioactivity present above background levels. It was estimated that 4 curies
of radium-226 and 1.3 curies of uranium-238 are buried at this site.
According to historical records, approximately 1.5 curies of uranium-238 were
transported to the Burrell site for disposal. This agreement indicated that
nearly all of the residues were dumped in the region surveyed.

I Analyses of sediments filtered from some of the water samples taken in
drainage areas on and near the site revealed elevated concentrations of
lead-210, and in some samples, thorium-230. However, it all water samples

I
taken on and near the site, concentrations of radium-226, thorium-230,
uranium-238, and lead-210 were below the NBC standards, but radium-226 and
uranium-238 concentrations were above the EPA standards.

Concentrations of radium-226, thorium-230, and uranium-238 were determined
in ground water taken from the drill holes. The maximum values found were 370
picocuries per liter for thorium-230,10 picocuries per liter for radium-226,

8
and 403 picocuries per liter for uranium-238. These results are below the NaC
standards; however, one radium value and the majority of the uranium results
were above the EPA standards. Analyses of water samples taken from drainage

I ditches to the Conemaugh River noted lead-210, thorium-230, radium-226, and
uranium-238 concentrations below the NRC and EPA standards; however, the
results for lead-210 and uranium-238 were slightly above background levels.
Analyses of sediments from these water samples showed similar results.

Average radon-222 levels in air at the Burrell site were at background
levels with one exception. The one elevated reading of 1.82 picocuries per

I liter was below the NBC standard of 3 picocuries per liter. The
radon-daughter-product levels in air were all at background levels. It,

appeared from these data that there is no significant ground-water or
atmospheric transport of radioactivity from the site.

Subsequent to the surveys just reported, Weston made additional surveys of
'

the Burrell site in 1981 and 1982, including measurements of uranium-238 and
radium-226 in ground water at 26 wells and gamma-radiation levels at varicus
depths in 28 deeper holes drilled on the site (Figure F.1-2) .

I The higheet ground water uranium-238 concentrations were about 12
picocuries per liter in two wells; one in the known dump area and the other
1500 feet east of the dump area (Table F.1-5). Resampling and analysis of
ground water from these wells several months later found uranium-238

I activities below 10 picccuries per 1. iter, with the majority of the results at
background levels. Radium concentrations were at background levels for all
wells tested.

I
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Gamma-radiation levela in 28 boreholes found above-background activity in |
seven instances. One borehole was contaminate ' at a depth of 21 feet, another *
was contaminated at a depth of 11 feet, and t remaining five boreholes were
contaminated at depths of less than 7 feet.

The results found by Weston were confirmed in a separate survey by Bendix
in 1982 (Rarrick,1982) . The Bendix surveys consisted of gamma logs in 22 g
boreholes and estimations of radium concentrations in the soil around these g
boreholes by gamma-spectral analysis. Above-background radioactivity was
found in eight boreholes, at a depth of 12 feet in one and at depths less than
8 feet in the remaining 7 boreholes. Estimates of the radium content ranged
from less than 1 picocurie per gram up to 800 picocuries per gram. The =

average radium-226 concentration was less than 5 picocuries per gram across
the site.

A colaparison of the results of the ORNL, Weston, and Bendix surveys
indicates that a change in the radiological quality of the site occurred g
between 1977 and 1981. This change has resulted in the site now apparently g
meeting the EPA standards for radionuclides in ground water and radon emission
rates. A good deal less material seems now to be present than was inferred
from the 1977 data.

4
4.9 LAND USE

4.9.1 Canonsburg site

In 1979 a complete socioeconomic survey was made of the Canonsburg site
area (Appendix G, subsection G.2) . This survey consisted of an interview h
program conducted within a 1-mile radius of the site. Surveys were also 5
performed in the Burrell and Hanover site areas in January 1982, but because
of their more open settings, these surveys relied on drive-throughs of their
respective 1-mile radius areas, and extensive agency contacts.

The area within a 1-mile radius of the Canonsburg site includes portions g
of four municipalities: Canonsburg and Houston Boroughs, and Chartiers and ENorth Strabane Townships. Residential use covers nearly 27 percent of this
area, and is concentrated primarily in Canonsburg and Houston Boroughs and in
the Village of Strabane (a residential development of North Strabane
Township). The 1-mile-radius area also includes the commarcial centers of
Canonsburg and Houston, and a number of industrial establishments (Figure G-1,
Table G-1) .

The Canonsburg site is located in the light-industrial zoning district of
the Borough of Canonsburg. Other zoning designations for that part of the g j

Borough within a 1-mile radius of the site include the following: g.
1. High-density residential in the eastern portion of the Borough.

I):

2. Light-industrial, general commercial, and low-density residential in
the northern and northwestern portions.

I
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The sections of the Borough of Houston and North Strabane Township located
within a 1-mile radius of the site are zoned primarily for residential use,
while the portion of Chartiers Township included in that area is zoned for

I medium-density residential use, but currently is open space (Figure G-2) . The
composite land-use plan (Figure G-3) for these boroughs and townships
specifies development generally in accordance with local zoning designations

I (Kendree and Shepard Planning Consultants,1970; Canonsburg Borough Planning
Commission,1971; Selck Minnerly Group,1974; Houston Borough Zoning Board,
1982).

I
4.9.2 Burrell site

I r-

The area within a 1-mile radius of the Burrell site includes portions of
Burrell Township and Blairsville Borough in Indiana County, and Derry Township

5
in Westmoreland County. The major land use in this 1-mile radius ar7 is open
space (agriculture, woods, flood plains, and miscellaneous uses such as the
Burrell site) . Residential areas are primarily in Blairsville Borough and
along major highways in Burrell Township; however, there are residential uses'

close to the site such as the community of Strangeford 1 mile east of the
j site, and a small development along the northern edge of the site on old Route

22 (Figure G-4, Table G-2) .
,

Burrell Township has no land-use plans, zoning ordinances, or subdivision
I regulations. The Indiana County Comprehensive Plan places the site vicinity
|g within the multiple-use flood-control district (Bellante and Clauss, Inc.,

3 1967). Se Derry Township section within the 1-mile radius of the Burrell
site is dedicated to public or semi-public use; primarily the Torrance State
Ibspital. Blairsville Bnrough has a zoning ordinance; however, the details of

i the ordinance are unavailable. Development within the 1-mile radius area in
Indiana County is controlled by the County's Special Recreation and
Conservation Ordinance (1973).

4.9.3 _Hanover site

i The entire 1-mile radius area of the Hanover site is within Hanover
'

Township, except for a very small section of Jefferson Township (Figure G-5) .
Most of this area is in industrial land use, mainly mining activity. The site
area is currently zoned (Hanover Township, 1970) for rural-residential use
(Table G-3), which allows the following:

1. Agriculture.
2. Residences.

I
3. Community services.
4. Recreation.
5. Planned-residential developments.
6. Mineral extraction.I 7. Community facilities and accessory uses.

Were are no future-land-use plans for Hanover Township.
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4.10 NOISE

4.10.1 Canonsburg site

An acoustical survey conducted in 1979 by the Franklin Research Center
(Hargens, 1979) (Appendix H) revealed that the Csnonsburg site and the
surrounding community are generally quiet. Nearly all sounds are steady and
have very little diurnal variation. The immediate site area has only a few
outstanding sound sources, since most of the industrial activities on the site
have been shut down. Except for passing aircraft and land vehicles, the
background sound levels around the site perimeter range from 45 to 57 dBA.
Sounds emanating from Areas B and C are natural in origin, primarily insect
and water sounds. Area A has irregular manufacturing sound pulses from the
remaining site industrial activities.

Sound sources off the site that contribute to background levels.on the
site include nearby roadways and residences. West Pike Street runs roughly g
parallel to the site's northern boundary. This roadway connects the boroughs g
of Houston and Canonsburg and carries heavy traffic. Residences directly
across the Conrail tracks in the Village of Strabane and along Chartiers Creek g
on Wilson Avenue are as close as 250 feet to the site, and may make minor Eoccasional contributions to sound levels.

I
4.10.2 Burrell site

The Burrell site is in an open area and is very quiet. Background-sound
sources are primarily natural, with irregular rail traffic and aircraft
overflights.

4.10.3 Hanover site

The Hanover site is also an open, quiet area. It is 2 miles away from any |developed area and transportation routes. gupy

I
4.11 SCENIC, HISTORICAL, AND CULTURAL RESOURCES

I4.11.1 General appearance

The Canonsburg site is located within the general Canonsburg community.
The immediate vicinity is largely developed and contains no significant
features to distinguish it from other small western Pennsylvania towns.
Although the Burrell and Hanover sites are located in more open areas, they
exhibit no significant scenic or aesthetic features. Much of the open area
surrounding the Burrell site is a wooded flood plain, while the site itself is
a former industrial landfill. The Hanover site, like much of its |
surroundings, is a former strip-mining area.

I
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I
4.11.2 History

Western Pennsylvania supported numerous American Indian tribes before

I
settlement by Europeans. The movement of settlers into this area was limited
until secure passes through the Appalachian ridges were established. As a
result traffic was channeled along a limited number of westward routes, and
communities subsequently developed along these routes.

The major impetus to the development of western Pennsylvania came with the
demand for coal during the industrial age. The availability of coal and other

I mineral resources attracted industrial development. Industry was also
supported by the connection of the Ohio River system with the Mississippi
River, allowing products and supplies to be transported and distributed over a

I much wider area. The Pennsylvania Canal System was developed to provide a
waterway connection between the Ohio River and eastern river systems such as
the Susquehanna and the Delaware. This system was initially designed to
operate in conjunction with some rail lines; however, it was eventually

I replaced by a complete cross-state rail system connecting Philadelphia,
Harrisburg, and Pittsburgh. (The western division of the canal system passed
within one mile of the Burrell site.)

The industrial development of western Pennsylvania created an extensive
demand for labor. This demand coincided with the periods of heavy immigration

E from eastern Europe, and many of the immigrants settled in western,

| 5 Pennsylvania.
l

I
4.11.3 Places of archaeological, historical, or cultural interest

Many of the significant archaeological resources near the three sites have
been disrupted by mining and other development activity. No places of special

j interest are known to be in the immediate site vicinity, although several are
| E reported within a 1-mile radius of this and the Burrell and Hanover sites.

3 (Washington County Planning Commission,1979; Philpott, 1980; Kent, 1982)

Within a 1-mile radius of the Canonsburg area are two places that areI listed in the National Register: Dr. McMillan's Log School, and the Robert's
House, a half Georgian house built in 1805. Other structures of historical

| interest and significance include several houses and churches (Table G-4) .

In addition to Indian sites, the remnants of the western division canal
are a significant historical feature of the Burrell area. The Hanover area

I includes several covered bridges, such as the remnants of the Doc Hanlin
Covered Bridge, which is listed in the National Register, and several 'other
structures of historical significance (Table G-4).

5

I
I
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4.12 SOCIOECONOMIC CHARACTERISTICS

Information for subsections 4.12.1 through 4.12.7 was obtained from the
1979 socioeconomic survey of the Canonsburg site area and the 1982
socioeconomic surveys of the Burrell and Hanover site areas. Detailed data
from these surveys are contained in Appendix G.

4.12.1 Population

The Canonsburg site is situated within a densely populated area. Both the
Burrell and Hanover sites are situated in rural areas. The population of
Canonsburg within a 1-mile radius of the site was 7938 in 1980 (Figure G-6,
Table G-5) . This total is broken down by age and sex on Table G-6.
Historical and projected population distributions among municipalities within
1 mile of the Canonsburg site are given in Table G-7. Using the percent share
of the 1980 population within the four area municipalities and the area's
development potential, it is estimated that the 1-mile radius area population g
will decrease slightly to 7929 by the year 2000 (Table G-8). There were only g
2312 persons living within 1 mile of the Burrell site in 1980 (Figure G-7,
Table G-9) . The majority of these people live in Blairsville, west of the
site. An increase of 338 people within 1 mile of the Burrell site over the
1980 population is expected by the year 2000. Hanover Township had 78 people
living within 1 mile of the site in '.980 (Table G-ll), and this number is
expected to increase by only 2 people by the year 2000. (Increases for the
Burrell and Hanover site areas were projected in the same way as for the
Canonsburg site area.)

I
4.12.2 Social structure

The communities within southwestern Pennsylvania have rich ethnic
traditions and are bound together by tight family structures. The population
centers are old and stable with a small number of transients. There are many
civic, social, and religious organizations that serve the population. There .

are a number of cultural organizations within the Canonsburg site vicinity
that serve the Lithuanian community in the area; no dominant ethnic culture is g
present in either the Burrell or Hanover site vicinities. g

4.12.3 Economic structure

The mining industry is a strong economic force in southwestern |Pennsylvania (Appendix G, subsection G.3) . Washington and Indiana Counties =

are the two largest coal-producing areas in the region. In addition to the
mining industry, the manufacture of primary metals, glass-producing machinery,
electrical machinery, and food preparation and distribution equipment plays an
important role in the regional and local economies. Agriculture provides
another major source of income for the region. Dairy products, poultry, meat,
field crops, and maple syrup make up the bulk of the agricultural production.
The forestry industry provides an additional source of income in the more
rural areas.

The economic structure of the Hanover site is influenced by its proximity
to the steel and titanium industries in West Virginia and Ohio.
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4.12.4 Work force

The December 1981 statistics show a high unemployment rate of

I
approximately 8-1/2 percent in both Washington and Indiana Counties (Appendix
G, subsections G.4.1 and G.4.2). The major losses of employment were in the
primary metals, fabricated metals, machinery, and transportation-relt.ted
industries. Total employment in December 1981 was 87,700 and 32,200 personsI in Washington and Indiana Counties, respectively. Approximately one-half of
all employed persons who reside within the 1-mile radius area of the
Canonsburg site work within 2 miles of their homes. Employed persons living

I within the 1-mile radius areas of the Burrell and Hanover sites work at
greater distances from their homes, with some Hanover residents working in
Weirton, West Virginia.

I
4.12.5 Housing

The Canonsburg site is situated within an area of dense residential
development. The closest houses include those on the site -- the six on

I Wilson Avenue and one on George Street, and the Village of Strabane
immediately across the railroad to the south, with some as near as 250 feet.
The Burrell site has fewer houses in its immediate area, with the cicsest

I homes being situated along the ridge to the north of the site (over 500 feet
away). The Hanover site is situated in an area with very few houses; the
nearest one is about 2000 feet away.

The houses in the Canonsburg area are relatively old but in good,

condition. Most of the houses are owner-occupied with infrequent turnover.
| There are only a few rental units available within a 1-mile radius of the

I Canonsburg site, located rnostly in Canonsburg. Historical data on housing
stock in the area municipalities are given in Table G-19. Newer housing units
are located in the northwestern section of Canonsburg and the Oak Spring

I Cemetery section of Chartiers Township. Based on a 2 percent vacancy rate,
approximately 210 single-family houses are available in the site vicinity.
Multifamily housing is limited in the area.

Current property assessments for developed properties near the Canonsburg
site range from $1,927 to $6,392 per property; their total represents about 9
percent of the actual property value. The 1981 assessed value of the

I properties composing the Canon Industrial Park was $54,698, meaning a market
value of about $608,000. The newer homes in the Canonsburg site vicinity have
an average assessed value of $5,000 (assessed at 9 percent of market value) .

)g| The asking prices of some houses in the site area, as obtained from local

W realtors, are presented in Table G-20.

|

|
Housing activity in the Burrell site area, and particularly in Burrell and

Derry Townships, has expanded rapidly in recent years, particularly in new
,

subdivisions (Table G-19) . There is a total of nine houses located within

|| one-quarter mile of the site, with the nearest one 500 feet from the site.
Approximately 550 houses of the 1980 housing stock of the area municipalities'

W are currently vacant, based on the vacancy rates in Indiana and Westmoreland
Counties. The cost of vacant land in the vicinity of the site ranges from

I
$300 to $400 per acre. Average home prices are in the $40,000 to $45,000
range.

4-37
.



I
There are only 26 houses within the 1-mile radius area of the Hanover site

(Figure G-ll), with the nearest house about 2000 feet from the site. Over the
last decade, the number of houses in the area municipalities (Hanover,
Burgettstown, Jefferson, and Smith Townships) has increased by 13 percent. At '

a 2-percent vacancy rate, there are about 85 vacant houses in these
municipalities. The cost of vacant land in Hanover Township ranges from $300
per acre for deep-stripped-mined land with only minimal use, to as much as I$10,000 per acre for lands suitable for occupational development (accessible 5
and favorable for sewers) and for development as landfills (mined areas with
deep-cut walls) .

4.12.6 Tax and assessment structure

Canonsburg is the largest borough in Washington County in terms of
population, ranking only behind Monongahela and Washington, both third-class g
cities. he revenue of Canonsburg and its surrounding communities was more W
than $3.5 million in 1978 (Table G-21). The majority of the revenue came from
real-estate and Act 511 taxes, with lesser amounts coming from Federal and g
state grants, state highway taxes, and sanitary sewer charges. The revenue g
was used primarily to provide local services and was approximately 15 percent
of the County's government-service outlays. Washington County was reassessed
in 1980; the current tax rate is 25 mills. The current property assessment is
9 percent of the market value. Current assessed values, market values, and
tax rates for the area municipalities are given in Table G-22.

Revenues for 1978 for both Burrell Township and the Borough of
Blairsville, Indiana County, totalled more than $1 million (Table G-23) . The
1980 and 1981 tax rates for these municipalities are given in Table G-24.

Based on its 1978 population, Hanover Township represented an average
second-class township, while its fiscal statistics (Table G-25) for that year
were substantially less than average for its size. The rural character of
this township accounts for its small-scale revenue needs and expenditures.-

I
4.12.7 Community structure

Community services such as schools, hospitals, fire and police protection,
public utilities, and recreational facilities within the site area
municipalities are described in Appendix G, section G.4. A school is located
within one quarter mile of the Canonsburg site. No schools are near the
Burrell site, and the school closest to the Hanover site is over 2 miles away.

Canonsburg also has the closest hospitals and recreational facilities.
Burrell and Hanover Townships rely on regional facilities, parks, and open
areas for recreation. his trend affects all of the community services
offered at each site; i.e., the services provided by Canonsburg are closer and
more comprehensive than those in Burrell or Hanover.

I
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4.12.8 Transportation network

A transportation survey of the three site areas was performed to assess
the various alternative routes (Transportation and Distribution Associates,

I Inc. 198 2) . This survey is presented as Appendix I.

Interstate Highways 70 and 79 are the major highwayc in the vicinity ofI the Canonsburg site (Figure 1-1). The principal arterial roads near the
Canonsburg site are U.S. Routes 19 and 40 and State Routes (SR) 980, 519, 50,
18, and 88. The nain access road to the site is Strabane Avenue. This street

I
becomes Chartiers Street south of the site and joins Pike Street north of the
site. Other major roads near the site include North Main Street and Oak
Spring Road in Chartiers Township and Boone Avenue and SR 519 in North
Strabane Township. The most recent traffic counts on these roads are given inI Table G-28. Most of the local streets are narrow, poorly paved, and
congested. No major improvements are planned for any of the routes. There
are four major railroads serving Canonsburg: the Conrail, the Montour, the
Baltimore and Ohio, and the Norfolk and Western.

The major roads in Burrell Township are U.S. 22 and 119, SR 217, and

I several legislative roads (LR) . The 1980 traffic counts on the major roads in
this area are given in Table G-28. There is currently no major access road to
the Burrell site. The only available public road that could be used to
connect the site with the major arterial roads in the region is LR 32006I (Strangford Road; see Figure 1-4) . It presently has a 15-ton load limit and
is 12 to 15 feet wide. The other closest road is LR 32179, which intersects
LR 32006 nearly 3000 feet northeast of the site. A Conrail route runs along
the northern edge of the site.

Major highways near the Hanover site include old U.S. 22, new U.S. 22, SR

I 18, and LRs 62017 and 62122. Access to the site is through LR 62017 either

from old U.S. 22 or from SR 18 and LR 62122. Traffic counts (1980) on these
routes are presented in Table G-28.

The Canonsburg and Burrell sites are accessible by railroad mainly through
the Conrail lines connecting these two sites via Pittsburgh. From Canonsburg
one route travels north to Carnegie and Pittsburgh, northeast to Kiski
Junction and to the southeast through vandergrif t, Saltsburg, and Blairsville
to the Burrell site. This route is a designated Conrail Hazardous Material
(HAZMAT) route. Another route travels from Canonsburg north to Pittsburgh,

I then basically south and east through Greensburg, Latrobe, and Blairsville to
the Burrell site. The Canonsburg-Burrell routes pass through a number of
urban centers including about 2.5 miles through the City of Pittsburgh. The
Canonsburg-Burrell routes pass through Indiana, Westmoreland, Armstrong ,I Allegheny, and Washington Counties.

There is no direct railroad line to the Hanover site. A siding to the

I site could be provided from the Conrail line south of the site running between
Carnegie, Pennsylvania, and Weirton, West Virginia. This line is also part ot
the Conrail HAZMAT route. However, Conrail may be abandoning this section by

I 1983 in the interest of cost control. This route passes through mostly rural
communities.

I
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4.12.9 Public reactions to the remedial-action project

Many of the people living in the vicinity of the Canonsburg site have
expressed a strong desire to have the potential health impacts of the
radioactive material eliminated. 'Ihey are concerned with the continuing
effects of this material on their lives and property and have been led to
expect this remedial action for several years. The public is now demanding Iimmediate action, and the determination to see this problem resolved is being 5
expressed in public meetings, newspaper articles, letters to government
officials, and recently filed lawsuits.

During the September 1979 socioeconomic door-to-door survey of the
Canonsburg site vicinity (in which over ten percent of the households within a
1-mile radius of the site were surveyed) a number of persons interviewed
expressed a desire to have more information on the plans to clean up the site, =

while many others were ignorant of the ongoing activities. Less than 5
percent of the households approached responded with an "I am not interested" Eattitude. It was later learned from neighbors that these noninterested W
families had some former association with the Vitro operations, e.g.,
employment or possession of materials from the old facility.

One of the concerns expressed by a number of families living in the older
homes within a half mile radius of the site was the fear of losing their homes
as part of the cleanup effort. Some of them expressed concern that their
homes were along the prevailing wind direction from the Canonsburg site.
However, there has not been any .odus of people from the Canonsburg area
because of fear of radiation exposure. None of the people surveyed (some of |whom have lived in the Village of Strabane for the past 25 to 35 years and a
some of whom used to work at the Vitro plent) said they had plans to leave the
area.

The Burrell site vicinity is much different from that of Canonsburg.
There are no homes in the immediate vicinity of the site, and the site itself
is an unusable open space. The general consensus of the nearby community, as
expressed by the Burrell Township Supervisors, is that the site is not apt to
cause any alarm, but that moving the material from the site to another
location may stir up public objections because of the potential increases in Etraffic, noise, and dust. 5

Information on the reactions of the residents of Hanover Township was
mostly obtained from the public meetings held in that area in June 1981. The
residents are strongly opposed to the disposal of radioactively-contaminated
material at the Hanover site.

Major public involvement in the remedial action plans at the Canonsburg
and Burrell sites began during the identification of potential disposal sites
for the radioactively-contaminated material (Wes ton, 1981a , b) . After two g
possible disposal areas in Hanover Township, Washington County, were selected, g
a remedial-action-concept paper (RACP) was written in April 1981. This paper

I
I
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I was published and widely distributed in the project area to inform

participating agencies and the public of the tentative project plans. The
Burgettstown Enterprise printed the entire RACP in its April 22, 1981 issue.

I
'' later version of the RACP has since been published by the DOE (U.S. DOE,
1982).) Preliminary public meetings on the tentative plans were held in
Canonsburg Borough and Hanover Township in April 1981 and in Burrell Township
in May 1981.

The notice of intent to prepare an EIS and hold public scoping meetings
was published in the Federal Register (4 6 FR 26807-26810, May 15, 1980) . This

I notice was also given wide publicity by the DOE and appeared in numerous local
papers such as the Washington, Pennsylvania Observer Reporter on May 26, 1981,
and in television and radio announcements.

Scoping meetings were held as follows:

1. June 3, 1981 at 10:00 a.m. at Black Lick in Burrell To*rnship (30

I people attended).

2. June 3, 1981 at 7:00 p.m. in Canonsburg (55 people attended) .

3. June 4, 19 81 f rom 3 : 00 to 5 : 00 p .m. and 7 : 00 to 10 : 00 p .m. in Hanover
Township (300 people attended) .

At these meetings the public was given an opportunity to express any
concerns about the tentative project plans. The DOE also requested that those
persons wishing to submit written comments do so by June 30, 1981.

The types of concerns expressed by the public include the following:

I 1. What is the extent of the exposure to radiation that the public and
the project workers will receive from the project activities? What
levels are expected and what are their health effects? What
protective measures and monitoring will be performed and by whom?

2. What is the extent of the exposure to radiation from possible
accidents? Who will clean up an accident, and how? What are theI possible radiation doses and the subsequent health impacts that could
result?

| 3. What changes in air quality will occur because of dust and other|
' ur airborne pollutants during the project activities?

I 4. What will be the effects of the project on the soils and mineral
resources in Hanover Township? 'Ihe soils at this site may be too
porous, and the bedrock may be fractured or weakened by mining
activities. Disposal of contaminated materials in Hanover Township,

may eliminate the future use of geologic resources in the immediate
vicinity of the site.

I
I
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5. What will be the effects on surface and ground water? Radioactive j

contaminants may enter water supplies at the Canonsburg and Burrell
sites and at the disposal site. The volumes of runoff from the
disposal site (s) will be increased because of the impermeable cover.

,

6. What will be the effects on plants and animals? The ecological
resources of Hanover Township are already seriously degraded from
mining and industrial activities.

7. What will be the changes in land use? The disposal of radioactive g
material at a site will eliminate any future use of that site and make g
the surrounding area unattractive for further development. Property
values will also decrease. Disposal at a site may interfere with the

|use of nearby institutions (schools, medical facilities) , as well as
community services. E

8. How much will noise levels increase during the project activities?

9. How will the transportation networks be affected? Incal roadways and
railways may not be able to handle all of the traffic associated with
moving the contaminated materials. Transporting the radioactive and
construction materials will seriously increase local traffic volumes.

10. What will be the effect of storms during the project activities?

11. What i:npact will the proposed disposal site at Hanover have on a
nearby hunting and fishing area?

12. Will the chemicals associated with the radioactive residues or sulfur
and mine acids adversely affect the liners used for the disposal
area (s) ?

13. What is the possibility of unearthing toxic chemicals at the former
Canonsburg lagoon (Area C)?

14. Can the Canonsburg residues be disposed of in shielded containers
above ground so that they can be inspected for leakage?

15. Can the residues at the three sites be stabilized in place?

The following questions were also asked during the public meetings:

1. Would other radioactive wastes, such as from Three Mile Island, also
be disposed of in Hanover Township? Answer: no.

2. In light of the general antagonism toward the nuclear industry, will
stopping this project be seen as an attempt to halt nuclear arms
production? Answer: no.

3. Will this project halt the current illegal dumping of chemical wastes
at the Hanover site? Answer: no.

E
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I
5 ENVIRONMENTAL CONSEQUENCES

I 5.1 INTROD UCTION

~

In assessing the impacts of each alternative, the following principlesI are basic to all alternatives except Alternative 1:

1. All of the alternatives will limit the release of radioactive
material off the site to within the EPA standards.

2. All of the alternatives will effectively isolate the radioactively-
contaminated material over the long term.

3. All of the alternatives will improve the existing situation at both
Canonsburg and Burrell. The existing health hazard that is a result

I of the present configuration of the radioactive material will be
eliminated..

I 4. This study addressed the maximum impacts; it is expected that the
actual impacts will be much less severe. This is especially true at
Burrell, which has been officially declared a vicinity property.

I This decision is based, in part, on recent field data that indicate
that the amount of radioactively-contaminated material currently at
Burrell is significantly less than indicated in tests conducted in
1977. Since the remedial actions presented in this EIS are based onI the 1977 data, they are in greater scope and detail than will
actually be needed at Burrell. They represent the maximum impacts
expected from the project.

5.2 IMPACTS OF RELEASES OF RADIATION

'Ihis section assesses the radiological impacts resulting from each of theI alternatives. The methods used to perform the assessments are given in
Appendices F.2 and F.3. The data used to perform these impact assessments
were collected by ORNL in 1977 (Leggett et al., 1978, 1979), by Weston in

I 1981, and Bendix in 1982 (Rarrick,1982) . This data base is not complete and
additional data are currently being collected. As such, the impact assessment
presented in this chapter is an interim estimate that will be revised for the

I final EIS. This interim astimate does, however, represent an upper bound on
the predicted impact. The impact assessment includes estimates of the
resulting organ-specific radiation doses and health effects on both the
general population within 1.24 miles (2 kilometers) of the Canonsburg,

I Burrell, and Hanover sites and the remedial-action workers assigned to each
site. Radiation doses and health effects resulting from transporting
contaminated material under Alternatives 2, 4, and 5 are also estimated for

I the general population. In performing the dose and health effects
calculations as described in Appendix F.3, no credit was taken for any of the
mitigating measures to be employed. Thus, the doses and effects presented are
worst-case or upper-bound limits.
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5.2.1 Impacts of remedial actions

The dose commitments for the general population and remedial-action
workers under each of the alternatives are presented in Tables 5-1 and 5-2.
The estimated health effects among the population of 14,222 people living
within 1.24 miles (2 kilometers) of the Canonsburg, Burrell, and Hanover sites
and among the 43 to 75 remedial-action workers (depending on the alternative), g
are presented in Tables 5-3 and 5-4. The single most important exposure E
pathway to the general public and the remedial-action workers is the
inhalation of radon-daughter products and the subsequent irradiation of the g
tracheobronchial systems. In addition, the remedial-action workers have an 5important secondary pathway through working in close association with the
residues, direct external exposure of the whole body. In order to put these
results in perspective, Table 5-5 presents the estimated background-radiation
doses, the EPA standards, and the normal cancer-death expectations for the
exposed populations.

The population dose calculations indicate that the closest resident in the
predominant downwind direction from the Canonsburg site (south-southeast) is
currently receiving an excess bronchial dose of about 22 rems per year. This g
is equivalent to a 14 in 1000 chance of dying from lung cancer because of g
exposure to radon-222 from the> residues at the Canonsburg site. Any of the
remedial-action alternatives (2 through 5) will reduce this exposure by a
factor of approximately 700. The normal expectation of dying from lung cancer
is approximately a 30 in 1000 chance (National Academy of Sciences,1980) .

At Burrell, the most exposed persons are across the river to the g
southwest. They currently receive an excess bronchial dose of 130 millirems 3
per year, which will be reduced to 3 millirems per year by the remedial
action. The former dose implies a chance of 8 in 100,000 of dying from lung
cancer because of exposure to radon-222 from the residues at the Burrell site.

At Hanover, there is no present exposure to radioactive tailings or their
effluents. If either Alternative 4 or 5 is carried out, the most exposed
person will be in a house about one-half mile to the northeast. That person
would receive an excess bronchial dose of 0.14 millirem per year, implying a
chance of 9 in 100,000,000 of dying from lung cancer.

Under Alternative 1, the no-action alternative, radiation doses to the
bronchial epithelium of the general population will average 52 percent of g
background levels, and 14 percent of the EPA standard on an annual basis. g
This can result in 5.4 additional lung cancer deaths, an increase of 1.3
percent above normal to the 14,108 people living within 1.24 miles of the
Canonsburg and Burrell sites. During any of the proposed remedial actions
(Alternatives 2 through 5), the population dose commitments for the estimated *
96-week exposure period are similar and little more than the annual doses in
Alternative 1. These doses range from 11,500 to 12,900 man-rems to the g
bronchial epithelium and from 6.2 to 10 man-rems for whole body irradiation 3
during the 96-week remedial-action alternatives. These doses are due to raden

and its daughters; other particulate activity accounts for less than 1 percent
of the total dose. On an annual basis, these doses range from 6200 to 7000

I
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g Tablo 5-1. Excses population dosa commitments to the gent:ral public within

E 1.24 miles of ths Canonsburg, Bur rell, and Hanova.; sitas

I
Popu-

Alter- Dose lation Ma n-r ems

I na- delivery size Whole Trache o-
b Boneb b bLu ng Liverbtive period affected body gidney bronchial

(per sons) a systemc

I
1 Annually 14,108 4.3 4.4 4.3 4.3 4.3 8,300

During remedial action

2 96 weeks 14,108 6.4 6.6 7.5 6.4 6.4 12,900

3 96 weeks 14,108 6.2 6.4 7.1 6.2 6.3 12,800

4 96 weeks 14,222 10 13 43 9.8 10 11,500

5 96 weeks 14,222 10 13 43 9.8 10 11,500

Af ter remedial action

Annualy 14,108 0.01 0.01 0.01 0.01 0.01 13
to
14,222

I acanonsburg - 9562 people, Burrell = 4 546 people, and Hanover = 114
people.

bMainly exposure to gamma radiation.

cMainly exposure to radon-daughter products.

I Table 5-2. Excess dose commitments during remedial action
to the onsite workers

i

I
Dose- Number Ma n-remsI Alter- delivery of Whole Tracheo-

native period workers bodya Bonea Lu nga Livera Kidneya bronchial
systemb

2 96 weeks 47 14 14 14 14 14 300

5 3 96 weeks 43 12 12 12 12 12 300

4 96 weeks 75 21 21 21 21 21 220

5 96 weeks 72 19 19 19 19 19 210

aMainly exposure to gamma radiation.
bMainly exposure to radon-daughter products.

I 5-3
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Ta ble 5-3. Excsss cancer deaths for the general public within 1.24 miles
of the Canonsburg, Burrell, and Hanover sites due to radiation
from the residues at the Canonsburg and Burrell sits,s

M1
External Bronchial Lung o the r

Al ter- dose dose canc er cancer Total
native (man-rems) a (man-rems) b death sb d eath sa death s

1 4.3 per year 8,300 per year 5.4 0.02 5.4

During remedial action

2c 6.4 12,900 0.26 0.0008 0.26

3c 6.2 12,800 0.26 0.0008 0.26

4c 10 11,500 0.23 0.0001 0.23

Sc 10 11,500 0.23 0.0001 0.23

Af ter remedial action

0.01 per year 13 per year 0.00 8 0.00003 0.008

aMainly whole body exposure to gamma radiation.
bMa inly exposure to radon-daughter products.

cExposure for 96 weeks only.

Ta ble 5-4. Excess cancer deaths anong the remedial-action workers due to
radiation from the residues at the Canonsburg and Burrell
sitesa

I
All

|External Bronchial Lung o ther
Al ter- dose dose cancer cancer Total W
native (m an-r e ms) a (m an-r ems) b death sb death sa death s

I
2 14 300 0.00 6 0. 00 2 0.00 8

3 12 3 00 0.006 0 .001 0.007

| 4 21 2 20 0.00 4 0.00 2 0.00 6
i h'

5 19 210 0.004 0.002 0.006 5

aMainly whole body exposure to gamma radiation.
bMainly exposure to radon-daughter products.
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Table 5-5. General radiological parameters

| Value-

'

Remedial-

I action bParame ter General public, workers

I Background external whole body dose - 1,250 3.8-6.6
cman-rems per year

_

Background bronchial dose -- man-remsI dper year 16,000 48-85

EPA standard for whole body dose -- 3,750 ---

man-rems per year *

EPA standard for bronchial dose -- 64,500 ---

fman-rems per year

Normal expectation of lung cancer 430 1-2
deaths -- 3 percent

Normal expectation of total cancer 2,330 7-12
deaths -- 16 percent

aThe general public is the 14,222 people living within 1.24 miles of the

I three sites. Canonsburg = 9,562 people; Burrell = 4,546 people; and Hanover =
114 people.t

b43 to 75 in number.
cResulting fecm a gamma background of 88 mrem / year.
dResulting from the gamma background plus a radon-daughter background of

0.004 WL.

~

'Resulting from a limit of 20 H R/hr plus a background of 10 PR/hr.
fResulting from the gamma limit plus a radon-daughter limit of 0.C15 WL.

I
I
5

I
I
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I
man-rems to the bronchial epithelium and 3.4 to 5.4 man-rems for whole body
irradiation. Rese doses imply an additional 0.23 to 0.26 cancer deaths in
the exposed populations due to radioactivity released during the remedial
action. The radiological impacts under each alternative and similar, the
there is no reason from a radiological health effects point-of-view, to prefer
a specific alternative.

,

E,1Health impacts and doses decrease significantly once any of the remedial
actions are completed. At that time, the bronchial epithelium doses will
become 0.08 percent of background levels, and 0.02 percent of the EPA standard
on an annual basis. This may result in a total increased cancer death rate of
approximately 0.002 percent or 0.008 additional lung cancer deaths in the
exposed populations. After any remedial-action alternative, the health
effects on the exposed populations will be reduced by a f actor of about 700.
mus, a significant decrease in potential cancer deaths should occur after "

remedial action is completed.

Impacts on the remedial-action workers are essentially the same under each
alternative, but would be higher, on an individual basis, than impacts on the
general population. The incremental radiation doses will be 3 to 6 times g
higher than background levels with approximately 5 percent of the airborne g
dose due to fugitive dust, and thus will increase the health risk by 0.05 to
0.1 percent of the expected cancer-death rate. These estimates are based on
not using radiological-protection procedures for the workers during the
remedial-action activities; however, comprehensive radiation-protection
practices will be used during any remedial-action activities. These practices
will include training programs, contamination-control procedures, |personnel-monitoring procedures, and, as necessary, respiratory-protective 5
devices and protective clothing. 'Ihus, the actual impacts on the workers and
the general public will be lower than has been calculated.

Impacts on the general public and remedial-action workers from transporting
the residues off the site will occur under Alternatives 2, 4, and 5. It has
been estimated that 9200 loaded miles will be traveled in relocating the
residues from Canonsburg to Hanover. The radiation dose commitment due to
residue transportation under these alternatives is 0.0001 man-rem to the
general public and 0.2 man-rem to the truck drivers. These doses are small |compared to background and present no serious impacts on either the general E
public or the remedial-action workers.

I
I
I

I
I
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I
5.2.2 Radiological impacts of transportation accidents

The worst-case credible accident, which has a probability of 1 in 200 of |
|

I
happening during the transportation of contaminated eaterials from Canonsburg
to Hanover, based on an accident rate of 0.000000052 accident per loaded ton-
mile, would occur if a truck overturned and spilled its contents onto the
street (U.S. DOT, 1977; U.S. NRC, 1972). (The capacity of the trucks is 10I tons.)

This type of accident could expose nearby people to low levels of gamma

i
radiation, radon gas, and radon daughters associated with these materials for
a short time. This exposure rate, however, would not exceed that delivered to
nearby people during the remedial action because simple steps, taken

I immediately, would effectively reduce the exposure. Ribbons, flags, and
radiation signs would be used at the accident scene to control people. The
remedial-action crews would stop their activities, go to the accident scene,
and reload the spilled material. The final cleanup would consist of sweeping,I and possibly vacuuming, any residue, with guidance from the safety team who
would locate contaminated materials with their instruments. If the accident
occurred during rainy weather, the cleanup work would probably be more
difficult because the contaminated material might be washed away by runoff.
The cleanup procedure would be the same, however, and the risk of public
exposure would be minor.

This type of accident would take a few hours at most to clean up. The
dose to the cleanup crew and the public would be insignificant. A person
standing 1 meter from the spill for 15 minutes would receive a dose of 0.06I millirem. Workers cleaning up this spill would be irradiated at 0.2 millirem
per hour; in a 2-hour cleanup a worker's total dose would be 0.4 millirem.

I
5.2.3 Comparison of radon-222 emissions with the EPA standards

The UMIRCA directs the EPA to issue standards to be met in remedial
actions such as those proposed at the Canonsburg and Burrell sites. One such
standard is a limit on the radon flux from the surface of the stabilizedI disposal site. The proposed limit is a flux of 2 picocuries per square meteri

per second.

I Radon is a gas; its daughter products are all solids. As a gas it will
diffuse upward through the cover material, decaying en route with a half life

(I
of 3.8 days. The solid daughter products do not diffuse upward. Effectively,
then, the radon flux decreases exponentially according to the formula (U.S.
NRC, 1979, Appendix P) :

I
F =F exp - $Xi( P /D )1/2i io

i=1

Where
F = Radon flux from the surface after attenuation

with various cover materials (picocuries per square
meter per second).

I
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F = Radon flux at the base surface of tna contaminatedo

material (picocuries per square meter per second) .

A = Decay constant for radon-222 (2.1 x 10-6 s-1).

s = Seconds.

Pi = Porosity or void fraction of the ith layer of the
cover (dimensionless) .

Di = Effective diffusion constant for radon in the ith
layer (square centimeters per second) .

Xi = Thickness of the ith layer (centimeters) .

Analyses were made of the effects of various cover configurations on
radon-flux rates using a computer model developed by Rogers et al. (1981). EThese analyses showed that a base radon flux of 1000 picocuries per square W
meter per second would be cut to 0.8 picocuries per square meter per second by
the preferred cover configuration (3 feet of clay, 1 foot of gravel, 6 feet of
soil) (Weston, 1982a).

Similar calculations have shown that at the Canonsburg site the material
not encapsulated (i.e. , the material either contaminated to levels no greater
than 100 picocuries per gram or contaminated to levels above 100 picocuries
per gram and buried greater than 6 feet deep) can be controlled to the EPA
standard with 6 feet of cover material.

The EPA also has a longevity requirement; i.e., that there is a reasonable
expectation that the disposal configuration used will meet the standards for g
1000 years. At the Canonsburg site this longevity is ensured by two cover g
characteristics. First, the clay component of the layered cover will stay wet
and therefore not crack because it is in a wet environment and the overlying
soil and gravel will smooth out seasonal changes in rainfall. Second, the 6
to 10 feet of cover will be revegetated at the beginning by reseeding and "

later by natural successional processes; it will thus resist erosion.

The amount of erosion lost can be estimated by using the Universal Sc: 1
Loss Equation. This equation predicts an annual loss of soil of 12.75 tons
per acre (Table A.5-1) , or at a density of 100 pounds per cubic foot, 0.006 g
foot per year, during construction activities when no soil stabilization g
techniques can be employed. Appendix A.5 also presents estimates of potential
soil losses from each site following stabilization with vegetation. These
show that at Canonsburg the soil lost over 1000 years will be about 0.12 inch
(Table A.5-2) . =

I
I
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I At the Burrell site, the radon flux is already less than 2 picocuries per
square meter per second; therefore no additional measures are required under
Alternative 3 or 5 to meet this standard. The grading and cover proposed will )
keep the thickness of soil removed by erosion down to 0.56 inch in 1000 years >

(Table A. 5-2) .

If the Hanover site is to be used (Alternative 4 or 5), a burial planI equivalent to the one just analyzed for the Canonsburg site would ensure
adherence to the EPA radon-flux standard. In this case the potential erosion
loss during 1000 years is about 1 inch (Table A.5-2) .

5.3 IMPACTS ON AIR QUALITY

Each of Alternatives 2 through 5 will generate the following
nonradiological pollutants:

1. Suspended particulates.

2. Nitrogen oxides (NO ) .x

3. Sulfur oxides (SO )*2

I 4. Carbon monoxide (CO).

5. Hydrocarbons (HC). ( Although this is not an EPA-enforced standard, itI is included for completeness.)

Gaseous pollutants (NO , SO , CO, HC) will be generated by tailpipex 2I emissions from the construction vehicles and equipment on the site and from
the trucks used to haul fill and radioactive material on and off the site.
Total suspended-particulate emissions will be generated by a variety of
activities, including the following:

1. General construction activities (demolition and earth moving).
2. Storage-pile stacking.,

'

3. Wind erosion from storage piles.
4. Fugitive roadway emissions from hauling.
5. Exhaust emissions from construction vehicles and trucks.

'Ihe emissions from all of these activities have been included in
calculations of the emission rate for each period, alternative, and site,

g Appendix B.2 describes the methods used to calculate these emission rates and

3 to estimate the maximum emission rate for each pollutant. Because a
conservative worst-case approach was used to calculate their emission rates,
the results presented in Appendix B.2 are the potential emission rates that

'

the proposed remedial-action activities could produce. For gaseous
pollutants, no mitigation procedures were assumed. For particulate emissions
the following mitigation measures were assumed:

t

i 1. All unpaved roadways will be sprayed at least four times per year
! during the remedial action with a surfactant or water (Cowherd et al. ,

1979).
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2. All storage piles will be sprayed with water during dry periods.

3. Construction areas will be sprayed with water during dry periods
(defined as any 7-day period when precipitation is less than 0.02 inch

,

for all one-hour intervals within the 7 days) . 1

1

IAnother assumption, based on an evaluation of fugitive emissions by the
EPA (Cowherd et al. ,1979) , is that the recommended mitigation measures will
reduce total suspended-particulate emissions by 95 percent.

The controlled emission rates were used to calculate the ambient air-
quality impacts of the alternatives. The first step in modeling the
dispersion used an EPA-approved area-source-screening model, the
Climatological Dispersion Model, to calculate the maximum potential offsite
impact of the activities in each alternative. This analysis indicated that
for some alternatives at some sites, a potentially-significant offsite impact
would occur. Therefore, a more refined modeling approach was used to better |quantify the impacts. The EPA-approved Industrial Source Complex Model W
(Bowers et al. ,1979) , was used to predict the 1-hour, 3-hour, 8-hour,
24-hour, and annual impacts of the proposed actions. For the short-term Eimpacts, it was assumed that the winds were constant and from the same B10-degree sector for 24 hours and that the atmosphere was slightly stable.
For the annual average concentration, the measured meteorological conditions
for 1979-1980 were used in the model.

For Canonsburg, meteorological data collected on the site were used for
the analysis. The Canonsburg data were corrected for the local topography at |
Burrell, and were used for the Burrell analysis. pittsburgh International E
Airport data were used for the Hanover site. The details of the modeling
analysis are found in Appendix B.2. The predicted concentrations are the gmaximum potential ambient concentrations; they are summarized in Table 5-6. g
Also included in the table are measured background concentrations for each
pollutant and the National and State Ambient Air Quality Standards.

IAlternative 3, stabilization in place at both Canonsburg and Burrell,
should result in the minimum incremental air-quality impact in the Canonsburg

Alternative 2, stabilization of all materials at Canonsburg, shouldarea.

result in a slightly higher incremental air-quality impact than Alternative
3. Except for total suspended particulates, the total ambient air-pollutant
concentration (incremental plus background) for both sites under either Ealternative is predicted to be below the National Ambient Air Quality g
Standards. The conservative (worst case) modeling analysis, including
mitigative measuras for the control of total suspended particulates, suggests
that a violation of the annual total suspended particulate standards could
occur. Additional mitigative measures may be required.

I

I
I
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Table 5-6. Maximum predicted ambient air-quality impacts due to remedial action, national primary
and secondary standards, and Pennsylvania standards 8

( 9!" ('9!" (" " x("9!" " ("9!"
Settleable par t icula tesAlter- 2

native Site An nual 2 4-n our Annual 3-hour 2 4-hour 1-hour 8-hour Annual 3-hour (tons /sq mi-month)

2 Ca nonsburg 15.2f 1568 7.2 162 53.6 2,447 2,422 77.7 64.8 5.8
Burrell 5.88 75 4.3 122 40.6 3,499 3,488 44.0 58.9 2.2

3 Ca nonsburg 11.5f 1538 6.5 125 41.2 2,495 2,469 72.4 35.0 4.4
Burrell 7.0* 51 4.6 82.6 27.4 2,417 2,410 48.3 26.4 2.7

4 Ca nonsburg 22.2f 21 le 9.1 166 54.6 2,7 81 2,7 51 94.9f 61.7 8.4

Bur re ll 5.8* 75 4.3 122 40.6 3,499 3,488 44.0 58.9 2.2
Hanover 53.4f 691f 5.4 273 272 2,904 2,467 56.5 155 20.3

5 Caronsburg 22.2f 2118 9.1 166 54.6 2,781 2,751 94.9f 61.7 8.4
Burrell 7.08 51 4.6 82.6 27.4 2,417 2,410 48.3 26.4 2.7
Hanover 48.8f 725f 5.3 273 272 2,904 2,467 55.4 155 18.5

w .

Background concentration 6 79 479 1,142h 20 189

National primary standard 75 260 80 365 40,000 10,000 100 160

Na tional secondary 60 150 1,300 40,000 10,000 100
standard

Pennsylvania standards (same as National Primary and Secondary Ambient Air Quality Standards) 43

dinCremental levels must be added to background to determine violations of Standards.
bAssumes reduction of TSP by 95 percent due to mitigation measures.

cAssumes an 8-hour per day, 5-day per week, 50-week per year work schedule.
dSettleable-particulate rate = 0.38 x annual mean TSP concentration.

* Secondary-standard violation.
IPrimary-standard violation.

9 Measured background; TSP and settleable particulates from 1981 data collected at Washirvjton, Pennsylvania SO2 fr m 19 81 d ata
collected at Florence, Pennsylvania.

hEstimated background based on suggested rural background concentrations (U.S. EPA, 1978) .



I
In both Alternatives 4 and 5 and at both Canonsburg and Hanover, the

predicted peak 24-hour incremental total suspended-particulate-concentrations !
are significantly greater than at least the secondary standards. The ambient !
total annual nitrogen-oxide concentrations predicted in the Canonsburg area
may exceed the ambient air standard. In addition, the 3-hour hydrocarbon
standard may be exceeded at Hanover based on the incremental impact due to the
remedial action plus background. (Although no background hydrocarbon value is g
available, it is likely to be greater than 5 micrograms per cubic meter, which 5
would result in a violation at Hanover.)

This evaluation did not include ozone because ozone modeling has not been
developed for this type of project. It is not possible at this time to
address ozone concentrations quantitatively. The effect of the remedial-
action alternatives on ozone levels is not expected to be significant because
the nitrogen oxide and hydrocarbon emissions are not great.

The potential health effects of air emissions from material movement wil Bbe primarily related to the pollutants that exceed the standards. Effects on g
transportation routes will not be significant because the high total
suspended-particulate concentrations are only associated with onsite g
construction and transportation activities. Only nitrogen-oxide emissions Iwill occur along paved roadways. Fugitive-dust emissions are caused by
reentrainment of dust deposited on roadways during hauling activities.
Covering the trucks will prevent large amounts of dust from reaching the
roadways, thereby minimizing the generation of fugitive dust.

Material movement during any of the remedial-action alternatives will have g
negligible offsite visibility impacts. Most of the particles generated by the 3
activities will be very large and they will settle out quickly. The fugitive
particles will be larger than the most effective light-scattering diameter; g
therefore, while there will be a high concentration of particles in the g
immediate site construction area, but any effects on visibility should not
extend off the site.

Because both nitrogen oxides and hydrocarbons for all remedial-action
alternatives are below, or close to, the standards, and because the period of
activity will be short (1 to 3 years), it is not likely that they will have a
significant impact on air quality.

I
I
I

I
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The duration of air-quality impacts experienced at each site will be equal
to the period of construction and earth-moving, as follows:

;

i

I
Alternative Site Impact duration

(months)I
2 Canonsburg 23

Burrell 21

3 Canonsburg 22
Burrell 7

4 Canonsburg 25
Durrell 21I Hanover 30

5 Canonsburg 25
Burrell 7
Hanover 26

I It should also be noted that the air emissions will not be constant during
these periods. The concentrations of airborne materials will be reduced at
the close of workdays, and during those days when no work is in progress.I Because the impacts on air quality would be caused by earth-moving and
equipment operation, only the time intervals during which these activities
will occur are considered the impact duration (i.e., the actual time frame for
air emissions from the sites will be shorter than the entire project duration) .

I
5.4 IMPACTS ON TOPOGRAPHY AND SOILS

1

5.4.1 Impacts on topography

The no-action alternative will not alter the topography at any of the
three sites.

Alternative 2 will affect both the Burrell and Canonsburg sites. The

I removal of 80,000 cubic yards of contaminated material from the Burrell site
and its subsequent replacement with 16,000 cubic yards of fill will lower the'

overall elevation of the project area. Depending on the final grading plan,
to be specified in the final design, the reduction in elevation may increaseI the extent and frequency of flooding in areas below the maximum flood-pool'

elevation. However, the site will have been decontaminated and no radioactive

material can mix with the flood waters to be carried off the site. "

|I
,

I

|
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Alternative 2 activities at the Canonsburg site will raise the elevation

of Areas A and B. To minimize elevation changes, Area C will be filled with

the same amount of material that is excavated. The elevation of Area A will
be raised 10 to 20 feet to a maximum of 1006 feet above mean sea level, and
the topography of Area B will be changed similarly. The low area along Ward
Street between Areas A and B will be eliminated. The final grade will be a
smooth slope from Area A and the encapsulation area that will fill Ward |
Street. Since those residences situated along Wilson Avenue will be E
demolished, the filling of Ward Street will be economical, and the resultant
grade will minimize runoff.

Alternative 3 will have mucN the same impact as Alternative 2 at the
Canonsburg site. At the Burrell site the major change from the present
topography will be grading the cover material and smoothing out the present |irregular surface. 5

Alternative 4 will affect all three sites. The impact of this alternative g
on the Burrell site will be the same as for Alternative 2. The material W
removed from the Canonsburg site will be replaced by approximately the same
amount of fill to pre-project elevations. The impact of Alternative 4 will be g
significant at the Hanover site. The southern half of the trench along the g
ridge top will be filled to slightly above the existing trench walls. The
northern half of the trench will be untouched; the northern wall of the fill
will slope toward the trench floor. Therefore, the northern half of the
trench will become a semi-enclosed depression.

The impacts of Alternative 5 at the Canonsburg and Hanover sites will be g
the same as for Alternative 4. At the Burrell site the impacts will be the E
same as for Alternative 3.

I
5.4.2 Impacts on soils

In all of the alternatives but the no-action alternative, soils will be
imported from local commercial sources and stockpiled for construction and
stabilization. The stockpiles will be surrounded by collection trenches to Eeliminate soil loss. The amount of materials to be imported are given in 5
Table 5-7. All of the in-situ soil at the Canonsburg and Burrell sites with
radium-226 concentrations of less than 100 picocuries per gram will remain on 3the sites under stabilization. Because of the presence of large amounts of gfill material at all three sites, the soils are not considered productive.
The materiale needed for covers are readily available, except in the area of

| the Burrell site (Appendix A.6) . 'Ihe project will not affect the local
'

availability or supplies of these materials.

I
! I
i I
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I Table 5-7. Materials that must be imported during

the remedial-action alternatives

I
Alternativa/ site Quantity

I
Alternative 1 None

Alternative 2

Canonsburg 250,000 cubic yards of crushed stone, fill, cover, and
clay.

Burrell 16,000 cubic yards of clean fill.

Alternative 3

Canonsburg 250,000 cubic yards of crushed stone, fill, cover, and
clay.

Burrell 70,000 cubic yards of fill, clay, and cover.

Alternative 4

Canonsburg 250,000 cubic yards of road and berm materials, cleanI fill, and topsoil.

Burrell 16,000 cubic yards of clean fill.

Hanover 200,000 cubic yards of crushed stone, fill, clay, and
topsoil.

I Alternative 5

Canonsburg 250,000 cubic yards of road and berm materials, cleanI fill, and topsoil.

Burrell 70,000 cubic yards of fill, clay, and cover.

Hanover 170,000 cubic yards of crushed stone, fill, clay, and
topsoil.

|I
;

I
'I
|
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5.5 IMPACTS ON MINERAL RESOURCES

The Pittsburgh coal seam does not occur at the Canonsburg site because of
past geological action. It is also absent from the Burrell site, and it has
been removed from the Hanover site by strip mining. No deeper layers are
thick enough to be mined economically with present mining methods. Thus,
there is no impact on coal, oil, or gas resources at any of the three sites.

5.6 IMPACTS ON WATER

5.6.1 Impacts on surface water i

The nc-action alternative will have little effect on surface-water
quantities or use in the systems associated with the Canonsburg, Burrell, or
Ranover sites. Chartiers Creek will continue to receive sediment and ground-
water discharges from the Canonsburg site. The discharge of ground water has
had no detectable effect on surface-water quality to date (see subsection
5. 6. 2) , and would not be expected to have a detectable effect in the future if

the current rate and quality of discharge continues. The discharge of
contaminated soil to the creek as sediment resulting f rom scouring in Area C
would be expected during a 500-year flood event. In addition, continued
erosion of Area C during lesser storm events would contribute contaminated
sediment in runoff because of elevated levels of radioactivity in the soil on
and near the surface of Area C.

The Burrell site would continue to discharge ground water and sediment to
the Conemaugh River. The quality of the soil and ground water at the site is
mildly degraded; however, this discharge would have no detectable effect on
the river because of the existing poor quality of the river water.

Under Alternative 2 waste waters generated by construction activities will
be treated and discharged into Chartiers Creek and the Conemaugh River at
Canonsburg and Burrell, respectively. These wastes include process wastes, as
well as precipitation collected in and around the work areas. Before g1
discharge, these waste waters will be treated by temporary facilities located gi
at the two sites. Both facilities will be operated under National Pollutant I

Discharge Elimination System (NPDES) permits, and the discharges would meet
all applicable water-quality criteria. Further water-quality protection at ,

both sites will be provided by the installation of erosion-control measures !

'including dikes around work areas and along the length of Chartiers Creek at
the Canonsburg site. Erosion during normal rains (nonflooding) is not a
concern at Burrell because the extremely high permeability of the landfill
material minimizes any runoff or erosion from the site.

I

I
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The Canonsburg site is partially contained within the 100-and 500-year

flood plains of C1artiers Creek. During excavation and construction
activities, in Area C in particular and in Area B to a lesser degree, some

I contaminated soil and fill may be discharged into the creek during flooding or
heavy rains. In order to prevent such discharges from occurring, erosion
control and flood protection must be provided during the earth-moving
activities.

Remedial activities at the Canonsburg and Burrell sites will have no
effect en surface-water quantities at either site. The consumptive water use
is expected to be less than 20 gallons per minute for any of the remedial
actions at any site. An average family uses 3 to 5 gallons per minute.
Therefore, this will not place a heavy demand on local water systems. ProcessI water will not be taken from surfacewater systems, but will be supplied from
the local water system. Discharges at each site will be less than 1 cubic
foot per second, which is insignificant in comparison to flows in either
Chartiers Creek or the Conemaugh River.

Over the long term, Alternative 2 would have beneficial impacts on
surface-water conditions at the Canonsburg site. The current erosion from theI site and associated sediment and contaminant loading of Chartiers Creek will
be reduced by stabilization of the site and the improved site drainage.
Installation of the encapsulation cell and final site grading will divert

I precipitation from the contaminated material and will prevent this material
from getting into suspension.

I There will be no changes in the overall site-drainage patterns at Burrell
following Alternative 2. Precipitation falling onto the site will continue to
percolate into the ground. Any runoff from the filled excavation area will
infiltrate the surrounding landfill area. Removing the radioactively-I contaminated material from the Burrell site will eliminate any indirect
contaminant loading caused by leaching water through the remaining residues.
Alternative 2 will not cause any changes in the water uses of Chartiers Creek
or the Conemaugh River.

Alternative 3 will have the same short- and long-term effects on the

I Canonsburg site's surface waters as Alternative 2. The potential for short-
term water quality impacts at Burrell would be significantly less in

Alternative 3 than in Alternative 2 because there will be no excavatien or
exposure of radioactively-contaminated material. As a result, stabilization

i of the Burrell site will not require a waste-water treatment facility, nor
'

will there be any water discharge to the Conemaugh River. Standard
erosion-control measures will be used to prevent the erosion of stockpiled
construction materials during heavy rains.

Alternative 3 may result in an increase in runoff from the stabilized area

I at Burrell due to the coter. As at Canonsburg, final site grading will be
designed to divert runoff. The permeability of the rest of the landfill
materials will allow infiltration of this water. The stabilization of the
small amount of radioactively-contaminated material remaining on the site will
have a beneficial impact on the area's surface-water system because the cover
will reduce the amount of water infiltrating the residues and leaching the
contaminants. This alternative will have no effect on long-term surface-water
usage at either site.

|
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Alternative 4 will have the same short-term surface-water impacts at

,

Canonsburg as Alternatives 2 and 3, and will include the same protective
measures. After this alternative is completed, the residues will be

,

!

eliminated as a possible source of surface-water contamination. As in the :
other alternatives, the site will be graded to provide improved site drainage )and f' Nd protection.

1

Both the short- and the long-term surface-water impacts at Burrell will be
the same as for Alternative 2.

The potential for degrading surf ace-water quality at Hanover during
construction activities will be offset by the same kind of protective
provisions employed during stabilization at Canonsburg. An onsite waste-water
treatment facility will be operated under an NPDES permit during the project
activities. Unlike the other two sites, the Hanover site is not subject to "
flooding. Protection against erosion from storm-water runoff, including dikes
around work areas, will still be used. There will be no changes in surface- g
water quantities at the Hanover site during project activities. Water will 3
not be supplied from surf ace-water systems, and the waste-water treatment
facility will discharge less than 1 cubic foot per second.

The remedial actions at the Hanover site will have a long-term beneficial
impact on the surface-water system. The final site grading will be a major
improvement in site drainage, thereby reducing erosion and contaminant loading
into the local watershed. The radioactively-contaminated residues will be =

hydrologically isolated by the encapsulation cell and will not be subject to
leaching. We semi-enclosed depression that would be created at the north end |of the site would drain to an adjacent unnamed tributary to Harmon Creek E
outside the west side of the site.

Overall, tnis alternative will have no long-term effect on surface-water
use at any of the three sites.

Short- and long-term surface-water impacts at the Canonsburg and Hanover
sites under Alternative 5 will be the sene as for Alternative 4, while at
Burrell they will be the same as for Alternative 3.

Rus , in all of the remedial-action alternatives, little, if any, of their
radioactive or toxic constituents will enter the surface-water systems because
rain and flood water will be prevented from entering the contaminated g
materials. The EPA standards for prevention of further degradation of g
surface-water quality will be met in any of the alternatives, including the
no-action alternative.

I
I
I
I
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S.6.2 Impacts on ground water

The types of ground-water impacts to be considered include changes in

I quantity and quality. The quantity reductions associated with all of the
remedial-action alternatives are minimal at all of the sites. Although
precipitation will run off the cover, most of it will infiltrate around the
covered area, resulting in a minimal net loss of water. The only induced
change will be a temporary lowering of the water table in Area C at Canonsburg
during Alternatives 2 through 5. Initially, 300,000 gallons of water per day
will be pumped out; then 20,000 gallons will be pumped per day to maintain the
depressed level. The pumping will cease when excavation is complete. It may
also be necessary to temporarily pump some ground water to lower the water
table at the Hanover site during excavation of the encapsulation area.

I Although quantities have not yet been estimated, this would only be a minor,
temporary impact.

None of the alternatives affect ground-water use since there is noI significant ground-water use in the areas around the three sites, and their
ground-water systems are not tied into major regional aquifers.

Under Alternative 1 the hydrogeological regimes at the Burrell and
Canonsburg sites would remain unaltered. At Burrell, only two ground-water
samples had radiation levels in excess of the EPA standards (Tab?.e F.1-1) (one
for radium-226 and one for gross alpha), and three were questionable for gross
alpha because the detection limit was higher than the standard. All of the
wells were within the EPA uranium-238 standard. Most of the ground water
passing through the Burrell site exits the subsurface system as discharge into
the onsite ponds and the Conemaugh River. Therefore, because of dilution it
is probable that under Alternative 1 the Burrell site will meet the

ground-water radiation levels set for existing uranium-mill-tailings sitesI greater than 0.62 mile (1 kilometer) from the site. The information to date
gives no indication that the site's ground water will be further degraded if
the tailings are lef t in place.

| The ground water of the former Vitro property site exceeds the Federal
drinking-water standards for several radiological p7rameters. Ground water at
the adjacent Georges Pottery property also exhibits ground-water-radiation
levels in excess of these standards. Since the ground-water discharge from
the site is primarily to Chartiers Creek, and because the creek shows no
radiological contamination at the site, it is assumed that the radiological
contamination is not reaching 0.62 mile (1 kilometer) downstream.

Under Alternative 2, the removal of residues from the Burrell site will

I have a negligible impact on the site's ground-water quality since the ground
water is generally already within the standards for existing sites under the
present conditions. The Burrell material will not act as an additional source
of contamination at Canonsburg.

I Although none of the alternatives will affect the contaminants presently
in the ground water, stabilization of the Canonsburg site will have a

I beneficial long-term effect on the site's ground-water quality. Encapsulation
of the site's radioactive material will eliminate this material as a source of
long-term contamination by preventing further movement of radioactive

!I
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contaminants into the ground water. Regrading the Canonsburg site, adding a
low-permeability cover material, and placing the encapsulated area over Ward
Street will have an effect on local ground-water-flow patterns. The present
ground-water mounds in Areas A and B will be reduced since these mounds are |
largely the result of direct infiltration of precipitation. The low- E
permeability cover over the whole site and t!.e construction of the
encapsulated area in Areas A and B will reduce the infiltration of
precipitation, and therefore, reduce these mounds, the hydraulic gradients,
and the amount of outflow. The effect of such local changes will not be
detectable at the site boundary, and will not have a negative effect within a
the site. The bottom of the encapsulation cell will be located so that it is g
not resting in ground water. The final cell placement will ensure that there
is no direct contact between the encapsulated material and the ground water.

The ground-water impacts under Alternative 3 will be similar to those for
Alternative 2 for Canonsburg and Alternative 1 for Burrell.

The ground-water impacts under Alternative 4 at Burrell will be similar to
Alternative 2. At Canonsburg the removal of the contaminant source will have
a long-term beneficial effect on water quality. Contamination of the ground g
water at Hanover should not occur because the material disposed of at Hanover g
will be encapsulated.

The ground-water impacts under Alternative 5 will be similar to those |
under Alternative 4 for Canonsburg and Hanover and Alternative 3 for Burrell. W

The preferred alternative, with respect to ground-water quality and
quantity, is Alternative 3 for the following reasons:

1. The major sources of contamir.ation at Canonsburg would be removed and
encapsulated.

2. Additional contaminated material would not be disposed of at the
Burrell site. It would be extremely difficult to ensure the integrity
of an encapsulation cell at this site unless the fill were removed.
At present the ground water at the Burrell site is only slightly
contaminated.

3. Contaminated material will not be disposed of at a currently-
uncontaminated site. I

5.6.3 Comparison of ground-water cuality changes with the EPA standards

The UMTRCA directs the EPA to issue standards to be met by remedial
actions such as those proposed at the Canonsburg and Burrell sites. One such g
EPA standard is a limit to the concentrations of radium and a number of g
nonradioactive elements, mostly heavy metals, that can be found in nearby
ground and surface water. Because Qartiers Creek and the Conemaugh River are
already badly polluted, the requirement means that there should be no increase
in pollution due to a stabilized disposal site nearby.

I,
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The concentrations of pollutants in the ground water at the Burrell site

are already below the EPA standards, and any release to the Conemaugh River
further dilutes them.

The ground water at the Canonsburg site is contaminated well above the EPA
standards. It has not been possible to estimate the rate at which this ground

I water enters Chartiers Creek because of inherent uncertainties in ground-water
flow rates. Nevertheless, actual measurements of the water quality in that
creek show that the releases that do occur are so slow that there is no
detectable difference in concentrations of radium and other metals above and
below the site. The reduction in ground-water access to the contamination and
the reduction of bydraulic gradients that would occur after the remedial
action can only s?.ow these releases over the long term. The currently

I available data indicate that the EPA water-quality standards are already met
at the Canonsburg site.

I To further substantiate this conclusion for Canonsburg, a ground-water
testing program has been developed. Wells will be drilled both on and off the
site along Chartiers Creek. Samples taken from both the shallow and deep
ground-water aquifers will be tested for their radiological content. TheI results of the program will help to further define the ground-water-flow rates
and pattern, and determine to what extent radiological material is currently
leaving the site in the water.

5.7 IMPACTS ON PLANTS AND ANIMALS

5.7.1 Impacts on terrestrial biota

Under the no-action alternative all of the Burrell and Hanover sites, and
the majority of the Canonsburg site, would remain in open use. Since the

I succession of these sites to wooded areas appears to have been arrested by
their substrate conditions, these sites would probably remain as old field
habitats.

|

I Alternatives 2 through 5 would have the same short-term impacts on the
terrestrial biota at all sites. Both stabilization and decontamination will
disrupt terrestrial habitat to the same degree because of the earth-moving

; activities. The major difference between these alternatives will be the

( length of time that the sites are disrupted and the number of sites involved.
j Over the short-term nearly all of the terrestrial vegetation and associated

| habitat would be disrupted at the project sites.
1

! All three sites are inhabited primarily by old-field animals (small
mammals and some passerine birds) . Individual animals may be lost either

I through road kills or competition when they try to relocate in other areas.
The mortality of these individuals will not threaten the continued survival of
any species, since all of the site inhabitants are common throughout the

| region. Larger animals that feed at the Burrell and Hanover sites will avoid
I these areas until the construction is completed.

I'
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Long-term impacts will not be different for any of sites following any of

the alternatives. Stabilization at Canonsburg, Burrell, or Hanover would mean
that the sites would become perpetual old field habitats since tree growth
would be prevented. Once the vegetation has been stabilized, small animals
would move back into the sites from the surrounding areas.

Decontamination of the Burrell and Canonsburg sites would also leave
portions of these sites in open space because of Burrell's land-use controls

and because a portion of the Canonsburg site is within the flood plain of
Chartiers Creek. These undeveloped areas could eventually oecome wooded
habitats.

5.7.2 Impacts on aquatic biota

The potential short-term impacts (those occurring during project Eimplementation) on aquatic biota at any site would be the same during all of g
the alternatives since each would involve similar earth-moving activities.
The only differences between the alternatives would be in the length of time
over which the short-term impacts could arise, and the number of sites
involved.

All of the alternatives (i.e. , all but stabilization at Burrell) involve |the discharge of process waste waters into nearby watercourses. These 5
discharges will be treated by onsite facilities to meet NPDES requirements
before discharge. The average quantity of discharge will be less than 1 cubic
foot per second, which will not alter natural flow conditions.

Unplanned releases of material into any of the three surface-water systems g
could arise from flooding of disturbed areas at the Canonsburg or Burrell gsites, or from large-scale runoff from any of the three sites during a
high-intensity rainfall. To reduce the possibility of contaminated material
eroding from the sites during these situations, flood and erosion-control
structures are planned to isolate disturbed areas from surface-water systems.
The primary result of an unplanned discharge be aa increase in turbidity.
Increases in turbidity are commonly experienced during high-water situations > Ehowever, disturbed sites contribute greater than normal quantities of g
material. Because the surface-water systems associated with the sites are not
closed systemr (i.e., they are free-flowing), the suspended soil material will
not remain in one place for a long time; it will settle in areas of lower

| water velocity,
i

The erosion of disturbed material from the site a could also carry both
radiological and nonradiological contaminants into the watercourses. The
contaminated material would remain temporarily suspended in the water column
with some possible uptake by aquatic plants and animals. It would eventually g
settle in the stream beds over a wide area. The contaminants could become g
incorporated into the substrate, become resuspended and transported
downstream, or be assimilated into organisms.

I
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Alternatives 2 through 5 are designed for long-term isolation of
contaminated materials from surface-water systems. There will be no
discharges of contaminants into any of the sites' associated aquatic

I ecosystems. Particularly at Canonsburg and Hanover, the remedial actions will
increase soil-material stabilization and decrease erosion. The sediment and
contaminant loadings from these two sites will be reduced from present levels.

5.7.3 Impacts on endangered species

As discussed in subsection 4.7.4, there are no known endangered or
threatened species or critical habitats located near the three sites (Appendix
E.3) .

5.8 IMPACTS ON LAND USE

The long-term direct impacts of Alternatives 2 through 5 on the existing
and future uses of the three sites are summarized in Table 5-8. The major
change in land use at the Canonsburg site under Alternatives 2 and 3 will be
the conversion of the 18.5-acre Canon Industrial Park site to controlled

I (limited use or unusable) open space. Alternatives 2 and 3 will also
eliminate the residential use of the six houses on Wilson Avenue and one house
on George Street and the use of the Georges Pottery property since these
properties will be included in the restricted area because of their proximityI to the former Vitro property. Under Alternatives 4 and 5, depending on the
degree of decontamination, the Canonsburg site would either be converted to
controlled open space or be made available for use in accordance with the

I Borough's land-use controls. Alternative 1 will leave the site in its present
condition with its future use questionable because its few remaining
businesses have been requested by the state to vacate. The economic impacts
of moving the Canonsburg site businesses under all alternatives will be
minimal because they are entitled to relocation assistance.

i 'Ihe Burrell site is currently a 50-acre limited-use open space, and will
remain that way under Alternative 1. Under Alternatives 3 and 5 it would be

'

unusable or limited-use open space. Under Alternatives 2 and 4, af ter the
| decontamination process is completed, the site will be usable as open space or

for any other use permitted within the multiple-use flood control district of
Indiana County.

' g The Hanover site is affected only by Alternatives 4 and 5, in which

3 contaminated material from the Canonsburg and Burrell sites is brought to and
stabilized at Hanover. The site is part of a large stretch of strip-mine area
south of U.S. Route 22. Under Alternatives 4 and 5, this 50-acre portion of
the worked-out strip mine will be separated and controlled as unusable or
limited-use open space.

All of the remedial actions except Alternative 1 will have direct
,

'

short-term impacts on land uses in the immediate vicinity of the Canonsburg
site. The families on Wilson Avenue and George Street will be relocated

I
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Ta ble 5-8. Long-term land-use changes associated witn the alternatives

I
changes in land use

Iocation From 'Ib
(existing use) (use af ter remedial action)

Ca nonsburg (30 acres)

Alternative 1 Industriala Industrial

Alternative 2 Industriala Unusable or limited-use
open space

Alternative 3 Industriala Unusable or limited-use
open space

Alternative 4 Industriala Usable open space b

Alternative 5 Industriala Usable open space b

Burrell (50 acres)c

Alternative 1 Unusable open spaceb Limited-use open space

Alternative 2 Unusable open spaceb Usable open spaceb

Alternative 3 Unusable open spaced Unusable or limited-use
open space

Alternative 4 Unusable open spacob Usable open spaceb

Alternative 5 Unusable open spaceb Unusable or limited-use
open space

Ha nover (50 acres)

Alternative 1 Strip mine (industr ial) Strip mine (industrial)

Alternative 2 Strip mine (indus tria l) Strip mine (indus trial)

Alternative 3 Strip mine (industr ial) Strip mine (indus trial)

Alternative 4 Strip mine (indus tria l) Unusable or limited-use
open space

Alternative 5 Strip mine (indus tria l) thusable or limited-use
open space

aThe industrial use is being phased out.
bunder Alternatives 4 and 5 for the Canonsburg site, and Alternatives 2

and 4 for the Burrell site, af ter the decontamination process is completed,
the sites would be released for any use allowed by the local planning and
zoning regulations.

cThe use of the site is af fected by a combination of factors a portion
of the site is subject to a perpetual easement from the Corps of Engineers
because it is situated in the full flood pool of the Conemaugn River Dam.
This and the site's inaccessibility limit its possible use and development.
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I
during all of the remedial activities. Under Alternatives 2 and 3 these
families will be relocated permanently. Other local residents will e:tperience
the effects of earth-moving operations, such as increased noise and activity. 1

Users of local streets will be inconvenienced by the temporary closing of
Strabane Avenue during all of the alternatives, and Wilson Avenue, George
Street, and Ward Street during Alternatives 4 and 5. Ward Street, Wilson
Avenue, and George Street will be closed permanently under Alternatives 2 and
3. The temporary closing of Strabane Avenue will necessitate rerouting school
buses for the Canon-McMillan School District, thus increasing travel times.
Although this closure will not eliminate the accessibility of any area
residence or business, it will make travel between Canonsburg and the Village
of Strabane more difficult.

The Burrell site is separated from the closest developed land use
(residential) by more than 500 feet. Any remedial action at the site will
only have a minor impact on the surrounding land uses. The short-term adverse
impact on land uses f rom Alternatives 2 through 5 will be limited to theI inconvenience created by heavy equipment and trucks moving along local streets.

'

Alternatives 4 and 5 will only have a minor impact on the surrounding land
uses at the Hanover site. The few homes along the probable access road (old
U.S. 22) to the site will be inconvenienced by the movement of heavy equipment
and trucks for the duration of the project.

Once the remedial work under Alternative 4 or 5 is complete, the
Canonsburg site could be developed for use in accordance with the Borough's
ordinance and future land-use plan. Under Alternative 1, no action, the site
would remain in its present condition with its future use questionable.
Alternatives 2 and 3 dictate that the site must remain as a controlled open
space, which is not in conformance with the Borough's current land-useI controls for the site area.

The future uses of the Burrell site under Alternatives 2 and 4 would
conform to the Comprehensive Plan of Indiana County. Under Alternative 1, the,

site would remain as limited-use open space, mainly because of its physical'

instability (f rom the previous landfill operations) and its poor
accessibility. Alternatives 3 and 5 would also leave the site as unusable orI limited-use open space because of the restrictions imposed by the presence of
stabilized radioactive materials.

Alternatives 4 and 5 are the only ones affecting the Hanover site. As a
disposal location, this site would remain unusable or limited use open space,
which is not in accordance with its current rural residential zoning
designation.

.
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5.9 IMPACTS ON NOISE LEVELS

The performance of any of the remedial-action alternatives will result in
noise from the construction equipment and from the trucks transporting
excavated and fill materials. All of the alternatives will require roughly
the same types of equipment.

The sound levels at 50 feet for the equipment types used for remedial
action range from 65 to 116 dBA (Table 5-9) . The operation of several pieces
of equipment at one time can increase these noise levels.

The Canonsburg site will be very sensitive to increased noise levels.
Residences are within 300 feet of the site, and truck traffic into and out of
the site will have to pass through densely populated residential areas. It
has been estimated (Appendix H) that nearby residences could experience
occasional noise levels of 60 to 84 dBA indoors. This is in excess of
acceptable levels in residences. The Burrell and Hanover siten are less
sensitive since both are located in less densely developed areas with the
closest residences at least 500 and 2000 feet from the site, respectively.
Also, the associated truck traffic will not pass through an area as heavily
developed as Canonsburg.

Alternative 3 will generate the minimum noise impacts. At Burrell the
stabilization alternative will involve short-term activities with minimal
equipment use. In-situ stabilization of the Canonsburg material will have
only minimum impacts since this alternative requires the least amount of truck
traffic to and from the site.

Equipment noise levels will be controlled by the use of mufflers and by
scheduling activities for daytime work haurs only. Through the use of these g
control measures, the increased noise levels, particularly in the vicinity of g
the Canonsburg site, should be less of a problem, and public annoyance should
be minimal.

The local municipalities in the vicinity of the Canonsburg site do not
have ordinances on noise levels; however, sections of their zoning ordinances
include noise as one of the considerations in land development. For example, g
the Zoning Ordinance for Qiartiers Township, Section 805.1, contains 3
performance standards for commercial districts where sound pressure in excess
of 60 decibels is considered as noise and this level is not to be exceeded for
a sustained time. This level could be exceeded for short periods, but not in
a manner that is different from other construction sites. There are no
ordinances on noise levels for either Burrell or Hanover Township.

I
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Table 5-9. Noise levels of typical construction equipment

I Equipment Noise level (dBA) at 50 feet

Pneumatic tools 86
Trucks 91
Pile drivers 101I Bulldozers 80
Cranes with wrecking balls-

derrick 88

I mobile 83
Mobile cranes without wrecking balls 83
Power saws 78

I Wood chipping equipment 88
Scrapers 88
Wagon drills 98
Jackhammers 88
Graders 85
Rollers 74
Compactors 116

I Power shovels 82
Backhoes 85
Gradalls 85

5
Concrete mixers

mixer 85
pump 82
vibrator 76

I Paving machine 89
Trench diggers 89

I Post hule digger 79
Post driver 79
Snow plow and sander 79
Sandblasting 81I Air compressors 81
Small airplane 90
Mowers 65I

Source: U.S. Environmental Protection Agency,1971a, b.

E
'
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5.10 IMPACTS ON SCENIC, HISTORICAL, AND CULTURAL RESOURCES

The Division of Planning and Protection, Bureau for Historic Preservation
of the Pennsylvania Historical and Museum Commission has reviewed the proposed
project at the Canonsburg, Burrell, and Hanover sites in accordance with
Section 106 of the National Historic Preservation Act of 1966, Executive Order
11593, and the regulations of the Advisory Council on Historic Preservation |(36 CFR 800) (Appendix G). The Bureau has concluded that "there are no W
eligible or listed historic or archeological properties in the area (s) of this
proposed project and therefore, this project should have no effect upon such
resources."

I
5.11 IMPACTS ON POPULATION AND WORK FORCE

The remedial-action alternatives will have no major impact on existing or
projected populations in the vicinity of the three sites. The only
appreciable effect on population will be the temporary relocation of the g
families occupying the six houses on Wilson Avenue and the one house on George g
Street at the Canonsburg site during Alternatives 4 and 5, and the permanent
relocation of these families under Alternatives 2 and 3.

The peak employment at each site during any of the alternatives will not
exceed 55 workers at one time, as shown in Table 5-10.

Tacle 5-10. Peak staffing requirements (number of persons)

I
Alternative Canonsburg Burrell Hanover

1 0 0 0
2 55 35 0 |3 41 29 0 4
4 49 31 47
5 49 29 47

Although several of the alternatives could require 26 to 30 months for
completion, only the supervisory and administrative staff and environmental
engineering and safety personnel will be expected to be on the site for this
length of time. The requirements for other staff members will be shorter, |ranging from two months to one year. W

It is expected that all of the professional and skilled labor needs will
be provided by specialized contractors from outside the site areas. The DOE's
Remedial Action Contractor (RAC) will be responsible for the overall project.

I
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coordination. The RAC will use either competitively bid, fixed-price
construction contracts to the maximum extent possible, or his own work force
to handle the stabilization work and transfer of the contaminated materials.

| The contractor could come from the Pittsburgh area, but the use of firms from
F) other areas is possible. At present, levels of unemployment in western

Pennsylvania are high. Based on the low staffing requirements for each
alternative, and the need for specialized contractors, the remedial actions

I will have only a minimal beneficial impact on the local work force. An effort
will be made to hire local workers. In the event additional skills are
required, these services can probably be obtained from local labor markets,I including mining, the construction trades, and related fields. Because of the
short-term nature of the remedial-action alternatives (about 2 years), this
can be considered only a temporary benefit.

Based on the estimated work-force requirements, the remedial-action
alternatives will not have a significant impact on the local population in

I terms of people moving into the area or of the subsequent need for additional
housing, school capacity, and utilities.

t
5.12 IMPACTS ON HOUSING, SOCIAL STRUCTURE, AND COMMUNITY SERVICES

Housing, social-structure, and community-service impacts could result
directly from long-term (greater than one year) immigration of an outside work
force, as well as from the indirect expansion of supporting services. Long-

5 term involvement will be required of supervisory and administrative personnel,
and environmental control and waste-water treatment specialists. Workern who
will be employed at the sites for less than 1 year and live outside commuting

4 distance, will require short-term housing accommodations. These requirements
will be met by the rental of apartments and trailers. Outside workers brought
to the project sites for periods greater than 1 year will exert long-term

I housing requirements, which will probably be provided through leasing
| arrangements.

3 The peak housing accommodations for long- and short-term employees
g associated with the alternatives are presented in Table 5-11. These

accommodations are based on the worst-case scenario with employees brought to'

the site areas by contracting firms. Although this is unlikely and some

I employment (possibly all) will come from the Pittsburgh Standard Metropolitan
Statistical Area (SMSA) and the Indiana County labor pool and commute to each,

|g site, there is the possibility that the engineering contractor will be

| required to employ specially-trained staff (trained to handle radioactive
3 material and avoid safety risks) in the hazardous waste disposal. This

restriction on the use of the local work force may also be directed by the,

i liability insurance of the contractors.

I
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Table 5-11. Peak housing requirements at project sites for each option

Number of housing units required
Canonsburg Burrell Hanover

Iong Short Long Short Long Short
Alternative term term term term term term

1 0 0 0 0 0 0
2 7 48 5 26 0 0
3 7 32 0 29 0 0
4 6 43 5 26 31 17
5 6 43 0 29 31 16

I
In Canonsburg, the implementation of Alternative 2 would require the

maximum housing requirements. Under this alternative, 7 long-term and 48
short-term accommodations could be required. In Burrell, 5 long-term housing
accommodations would be needed under Alternative 2, and Alternative 3 would
require the largest number of short-term accommodations (2 9) . In Hanover
Township, Alternative 4 would require the most long-term (31) , and short-term
(17) accommodations.

Over 10,500 housing units were reported in the Canonsburg are?. in 1980.
With an estimated 2 percent vacancy, sufficient housing (210 uni ts) is
available in the current housing stock. These units will provide the
accommodations for the peak housing needs of Alternative 2. In 1980 the
housing stock in the Burrell area was estimated at over 8700 units, with an
estimated 6.3 percent vacancy (550 units) . This vacancy level will adequately
accommodate the peak needs in Alternatives 2 and 4. There were over 4200
housing units in the Hanover area in 1980. Based on the estimated 2 perce> : |
vacancy in the area, 85 units will be available to provide accommodations for W
the peak long- and short-term workers needed in Alternative 4.

The influx of a few worker families in the general area of the three sites
will have no adverse effect on the social structure of the communities in the
vicinity of these sites. There are a number of ethnic and social groups in I
the general area of the Canonsburg site. The few worker families moving into ;

the site area may join some of these groups.

In the vicinity of the Burrell site there are no ethnic or social groups @|
that dominate the cultural and social aspects of the general area. Since the 5
site is not close to the area's major residential sections, there will be no
direct impact on the community structure from the project activities.

There are no identifiable cultural or ethnic groups living within a 1-mile
radius of the Hanover site. Therefore, no impact on the social structure of
the area is anticipated by implementing either Alternative 4 or 5.
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I The only noticeable impact of the alternatives (except Alternative 1) on
comnunity services in the Canonsburg site vicinity would be traffic-related
impacts on the SNPJ Hall and Bowling Alley on Latimer Avenue because of the

I movement of heavy equipment and trucks along local streets. This community
f acility caters to the cultural and recreational needs of the major ethnic
group in the Village of Strabane, the Slovenian community. The Alexander
Cooperative Store on Latimer Avenue will be directly affected by the

fi activities at the site, especially by closing Strabane Avenue during the
remedial action. This store is owned and operated by the local community, and
serves a large number of the households in Strabane as well as the Boroughs of
Canonsburg and Houston.

There are no community facilities located near the Burrell or Hanover

| sites that would be disturbed by the proposed alternatives. The few homes on
these routes would be affected by noise, dust, and congestion.

|
5.13 IMPACTS ON ECONOMIC STRUCTURE

The money inflow into the project areas will be primarily from salaries,
work-force-related living expenditures, and for purchases of materials and

I supplies. Since the majority of the firms that will be involved in the
remedial action are not located in the immediate project areas and are
expected to already possess the required equipment, only a small amount of
money from operational expenses will filter into the area. Se overall flow

6 of money from the project will vary with each remedial action, because of
staffing levels and the project duration.

h Estimates of the maximum total project-related wages and salaries for each

K alternative (Table 5-12) are based on the 1981 wages in the construction
industry and the oil- and coal-products sectors of the Pittsburgh SMSA

I (between $1,600 and $2,300 per month) . The maximum infusion of income, based
on a monthly salary of $2,300, is estimated at $2.2 million for Alternative 4.

|

Table 5-12. Estimated 1981 average annual wages and salaries
' paid in each alternative

Alternative Canonsburg Burrell Hanover Total

i 1 $ 0 $ 0 $ 0

2 $750,000 $490,000 $ 0 $1,240,000'

3 $778,000 $246,000 $ 0 $1,024,000
4 $783,000 $490,000 $894,000 $2,167,000|

5 $783,000 $246,000 $809,000 $1,838,000

Source: Washington County Board of County Commissioners (1980) for data on
wages and salaries. Rese data were applied to the scheduling and
staffing estimates, for the various alternatives.
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It is assumed that all project workers will be living in Washington and
Indiana Counties during their employment. When these income totals are
compared with the annual economic activity for the two counties, the
differences are insignificant. (For example, the average payrolls for deep-
and strip-mining alone were over $80 million for 1976.) The actual inflow of
the project-related wages and salaries into the economy of the two counties
will be lessened by those employees who maintain permanent residences outside ;|
Washington and Indiana Counties. 'E

The indirect impacts of the wages and salaries generated by the project
will be an increase in local business transactions of various types, such as
for motor fuel, vehicle services, and restaurant, laundry, and other
services. Since the period of employment for these individuals is estimated
at only 2 years, it is unlikely that the imported workers will be making
appreciable investments or durable goods purchases. Since the project-related
personal income levels are insignificant in comparison with the total income
levels in the site region, the indirect impacts of this income on local |economies will be minimal. In general, each of the remedial-action 4
alternatives (Alternatives 2, 3, 4, and 5) will have a slightly beneficial
short-term indirect impact on local economies. Also, Alternatives 4 and 5
would open the Canonsburg site for development, which can be considered a
long-term beneficial impact.

Material purchases and supplies are the other major sources of project
funds that would be put into the local economy (Table 5-13) . At a maximum,
the material purchases are at $1 to $1.2 million (Alternatives 4 and 5).
Although these material purchases may have a significant impact on individual
firms, their impact on the local economy will be minimal.

Table 5-13. Estimated material purchasesa (fill, crushed stone, clay,
and topsoil) -- 1982 dollars

I
Alternative Canonsburg Burrell Hanover Total

1 $ 0 $ 0 $ 0
2 $508,000 $ 32,000 $ 0 $ 540,000
3 $508,000 $138,000 $ 0 $ 646,000
4 $508,000 $ 32,000 $556,000 $1,096,000
5 $50 8,000 $138,000 $556,000 $1,202,000

I
aWESTON engineering estimates. Estimates of supplies (i.e. , concrete,

steel, etc.) are not available for costing under each alternative.

5.13.1 Government structure

In 1978 Canonsburg collected a total of $729,923 in taxes from real estate
($469,873) and Act 511 ($260,050) sources. All of the alternatives except
Alternative 1 will reduce the amount of property taxes collected by closing
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the Canon Industrial Park (Alternatives 2 through 5), the seven residences
(Alternatives 2 and 3), and the Georges Pottery property (Alternatives 2 and

The taxes lost will be dependent on the assessed value of the properties
at the time of closure. In 1981 the assessed value of the industrial park was
$55,698, and $2,300 in taxes was collected by the Borough. Seventeen nearby
properties were assessed at an average value of $2,839, for a total assessed
value of $48,269. Under Alternatives 2 and 3, it is assumed that nine
properties will be removed as Borough tax sources, without relocation withinI the Borough. At a tax rate of 41.25 mills, these properties contributed $937
in taxes. This results in a tax loss of $2,300 for Alternatives 4 and 5 and
$3,237 for Alternatives 2 and 3. Taxes under Act 511 that will be affected at
the local, county, and state level include the following:

1. School-district tax of 99 mills ($99.00 per $1,000 assessed valuation) .

2. County tax of 25 mills.

3. Earned-income tax (0.5 percent each for the borough and school
district) from project-related incomes.

4. Revenues from the privilege tax of $5.00 each to the Borough and
school district.

5. Canonsburg mercantile tax of 1 percent.

6. Pennsylvania state income tax of 2.2 percent.

7. Pennsylvania state sales tax of 6 percent.
1

The project impacts on these taxes are minor. The possible increases in
income- and sales-related taxes are probably offset by the decline in taxes

I from the loss of employment associated with the Canon Industrial Park (the
1978 level of employment was about 200 employees; the current level is 25) .|

| The Borough's involvement in traffic management may also have an impact on its
finances. However, following Alternative 4 or 5, the possible development of

| . the Canonsburg site may generate revenue for the Borough in terms of wages,
sales, or property taxes.

. In 1978 Burrell Township collected a total of $108,238 in local taxes.
IV Real-estate taxes accounted for over $21,000, and the remaining $86,000 was

obtained under Act 511. Alternative remedial actions will have little or no
impact on property taxe; because of the location of the disposal site.

Based on the estimated average annual wages and salaries for the Burrell

I area, which, at a maximum, would be $0.5 million, the associated income and
other taxes at the local, county, and state levels are also expected to be
minimal.

The total taxes collected in Hanover Township in 1978 were $85,963.
Real-estate taxes accounted for $202, and Act 511 taxes were the remaining
$85,761. Based on the current idle use of the proposed disposal site and the
current 8-mill property tax, the loss in property taxes, if any, will be minor.
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Based on the potential average annual wages and salaries (as much as
$800,000) that could be produced by project personnel, Act 511 taxes in the
Hanover Township area may be improved. Earned-income taxes would increase.
The revenue from the tax imposed on mechanical devices (each) by the Township |could also increase. The total change in the tax structure in Hanover y
Township would be insignificant, however.

5.13.2 Costs

The not costs for the several alternatives have been estimated (Table
5-14) . These costs include excavation of the contaminated material,
transporting it to its final disposal site, preparation of that site, cover
and closure of that site, reclamation of that site, and reclamation of the
decontaminated site, including the importation of clean fill. They also
include the costs of acquiring the needed land. They do not include the cost
of cleaning up the Canonsburg vicinity properties other than the Burrell
site. The individual cost estimates upon which this summary is based are
presented in Appendix A.4..

,

Cost estimates were prepared on a feasibility level of engineering 7
assumptions of quantities, distances, and characteristics. These costs have
an internal contingency of 15 percent on quantities, and an external h
contingency of 15 percent on the total construction cost. The unit costs used B
in these estimates are given in Appendix A.4. Since a conceptual design study
has not been performed, an additional " uncertainty factor" of plus or minus 25
to 30 parcent should be applied to the net costs, as shown in Table 5-14.

The cost of transporting clean fill will be directly affected by its
availability and proximity to the sites. As indicated in Appendix A, there
are several existing clean fill sites within the Canonsburg area. Several
contractors have also indicated that clean fill will be available when it is
needed (i.e. , give someone the contract and they will obtain the fill) .

Table 5-14. Order-of-magnitude costs of the remedial-action alternatives

Alternative Net cost"
Alternative 1 0
Alternative 2 $24.2 million
Alternative 3 $13.7 million m
Alternative 4 $44.5 million
Alternative 5 $34.5 million

acosts in millions of 1982 dollars.

1,
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t

5.14 IMPACTS ON TRANSPORTATION NETWORKS

A study has been conducted to compare rail versus truck hauling of the

I contaminated and clean fill materials (Appendix I) . The results indicate that

trucks are the preferred method from the economic and engineering standpoints.

Except for the no-action alternative, all of the proposed project

8 alternatives will have direct adverse impacts on the transportation networkt
in the vicinity of the Canonsburg and Burrell sites. The major impacts will
come from the movement of heavy equipment and vehicles associated with

I stabilizing the material at each of the sites, transporting the materials from
the sites to the disposal site, and importing new fill material. The
approximate total truck trips required for each alternative at the three sites

I are given in Table 5-15. A major impact under all alternatives will be caused
by the importation of large amounts of clean fill or cover material. The
quantity of fill material required at the three sites is given in Chapter 3,
with the descriptions of the alternatives. The effort to locate active borrowI pits (Appendix A.6) resulted in several pits near Canonsburg, but none near
Burrell. When the fill material is actually needed, adequate areas (former
agricultural fields) will probably be available.

T-ble 5-15. Approximate total truck trips required at each site for
transporting fill and contaminated materials

Site Alternative 2 Alternative 3 Alternative 4 Alternative 5

Canonsburg 16,500 12,500 25,000 25,000

Burrell 4,800 3,500 4,800 3,500

Hanover 0 0 26,500 21,000

The roadways leading to the three sites and the regional routes connecting
the sites have been evaluated in terms of their physical and structural

I settings, current speed limits, use limitations, and capacity to handle
project-related truck trips. The results of this study are given in Appendix
I.

At the Canonsburg site the existing traffic patterns will be affected by
closing Strabane Avenue under Alternatives 2 through 5 during the construction
period. The closing of Strabane t. venue under all of these alternative routesi will have little or no impact on the economic activities in the immediate
vicinity of the project site. The impacts on the local residents from the
truck-traffic generated by these alternatives will be from nuisance, noise,

Is
dust, and travel safety. Ward Str eet, Wilson Avenue, and George Street will
be permanently closed under Alternatives 2 and 3. Most of the local streets
that are currently congested because of their narrow width, will experience

'
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more congestion from the projected increase in truck traffic under
Alternatives 2 through 5. In addition to disrupting the cross-traffic between
Canonsburg and the Village of Strabane, the closing of Strabane Avenue will
require traffic to be detoured to the Jefferson or Central Avenue crossings of
Chartiers Creek, about 3/4-mile downstream from Strabane Avenue, or to the y
Main Street crossing about 4/5-mile upstream (Figure 1-2) .

The route via Strabane Avenue and West Pike Sheet, PA 519 to I-79, is
capable of supporting the projected truck traffic of 14,000 round-trips spread
over 75 weeks, with minor improvements along the route for safe turning of
trucks. On completion of the project, portions of the route will require re-
surfacing. However, since this route does not involve any municipal roads,
the costs associated with the resurfacing work will not affect local
municipalities fiscally.

Other alternative routes considered to avoid the truck traffic along West
Pike Street are as follows (see Figure 1-2):

1. Via Strabane Avenue south to Latimer Avenue and west to PA 519.

2. Strabane Avenue, south to Boone Avenue, and then west to PA 519.

3. An access road to be constructed south of and adjacent to the Conrail
Line from Strabane Avenue to PA 519.

Except for the third route, where the construction of a new approach road is
involved, these routes will have lesser impacts on community services and the
local traffic than the route through West Pike Street.

The feasibility studies (Weston,198 2a, b) upon which the costs given were
based considered the possibility of modifications to the implementation plans
that would lower the expected costs. Since these modifications can be
evaluated only during further stages of the work, the base case for costs
should remain, at this time, the in-situ stabilization alternatives as
described for Canonsburg and Burrell.

Access to the Burrell site from nearby Strangford Roaa s'. 32006; see
Figure 1-4) could be provided by the following:

1. Construction of a 1350-foot two-lane gravel and dirt road from the
site proper to the Conrail right-of-way.

2. Rehabilitation of a two-lane private gravel grade crossing over the
Conrail three-track mainline.

3. Rehabilitation of a two-lane 2800-foot cinder road adjacent to the
Conrail tracks to a point of intersection with Strangford Road.

Strangford Road is currently inadequate to handle the volume of truck trips
generated by the project, at a rate of 4.6 trucks in each direction per hour g
for an 8-hour day, 5-days per week for 24 weeks, under Alternatives 2 and 4. gAlso, Strangford Road with its 12- to 15-foot wide asphalt paving, inadequate
shoulders, and horizontal curves is not suited for moving heavy equipment and
vehicles.
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I The impacts of the project under Alternatives 4 and 5 on the

transportation network in the vicinity of the Hanover site is mainly from the
congestion on the access route, LR 62017 (Figure 1-8). The use of LR 62122
that parallels the Conrail mainline and Harmon Creek westward from PA 18 will
have minimum impact, except while passing through Burgettstown. The direct
impacts on the few residences along this route will be from congestion,
inconvenience, noise, and dust.

Alternatives 2, 4, and 5 also require transporting the materials through
regional arterial routes.I Under Alternative 2, the material from the Burrell site will be
transported to Canonsburg for stabilization at the Canonsburg site. The
possible routes are as follows:

1. U.S. 22/119, U.S. 22 via Pittsburgh to I-376/U.S. 22, I-279/U.S. 22,
and south on I-79 to Canonsburg.

2. U.S. 22/119, U.S. 119 via Greensburg, I-70 to Washington, and north on
I-79 to Canonsburg.

I In addition to the impacts on local residents in the vicinities of the
Burrell and Canonsburg sites, the truck traffic along either alternative route

g, will pass through very high density population centers, such as Pittsburgh or
a Greensburg and Washington. Using alternative route 1, trucks will have to

pass through two tunnels, thereby possibly creating a potentially hazardous
situation if the trucks are involved in an accident.

The residents along the routes could be subjected to salth hazards if a
loaded truck overturned and spilled its contents. Alternative route 2 also

l' encounters a number of communities along its 77.5-mile stretch through hilly
and winding sections of the arterial routes. The traffic is very heavy
49,200 average daily traffic count in 1980) near the I-79 interchange of

I c(o-70, and the truck activity during the project will create some additionalI

ngestion at this interchange.

For Alternative 4, the trucks originating at the Burrell site will follow
' alte-native route 1 to I-79, and then continue on U.S. 22 to Florence. The

l trucks originating at Canonsburg will use either I-79 north to U.S. 22 west to
Florence, or a very congested route via PA 519, PA 50, PA 18 passing throughI Houston, Westland, Hickory, and Atlasburg, or via I-79 south, I-70 west to PA
18 north through builtup areas like downtown Washington, Pennsylvania (Figu re

,

l-1) .'

Transporting the material to Hanover by truck will interfere with regional
and community traffic patterns, and create congestion and potential hazards to'

| other road users and the residents of communities along the routes.

|

The impacts of Alternative 5, which requires transporting the Canonsburg
material to Hanover, will be the same as those under Alternative 4; i.e.,i creating additional traffic on I-79, U.S. 22, and other state and local routes.i

1
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Alternatives 2, 4, and 5 require trucking the contaminated material
bt: tween sites, and thus will impact the regional and local traffic by the
additional truck trips, and may create health hazards from overturned trucks
and resulting spillage. Fiscal impacts on local municipalities along the
regional routes will only be minimal; the restoration of road surfaces after '

the completion of the project will not be the responsibility of these
municipalities since the transportation routes do not include any municipal 'i

roads. However, additional road-crossing guards may be required in |
communities along these routes where the route is near a school.

1

Alternative 3 will have the least adverse impact on the communities and )
the local and regional traffic network from the truck transportation
perspective.

As addressed in Appendix I from both transportation, engineering, and cost
standpoints, the use of trucks is the preferred mode of transportation when
compared with railroad use. Adequate truck fleets are available in the region g
to handle the quantities of material invoved, and the regional road network g
could connect the three sites with only a minimum capital investment.
Conversely, for the use of the rail system, elaborate additions, and
rehabilitation of existing railways are needed, requiring additional costs and

'

time.

5.15 USE OF ENERGY AND OTHER RESOURCES

Each of the remedial-action alternatives will require the use of
electricity, fuel, water, manpower, and construction materials such as soil
and concrete (Table 5-16) . '

Electricity is required for personnel services, site lighting, and
operation of the waste-water treatment facility. Fuel is required for the
earth-moving equipment and the construction machinery. Concrete will be
needed on a long-term basis for constructing the waste-water treatment
facility, the truck-washing stations, and the encapsulation basins for sludge
from the waste-water treatment facility.

Each of these resources, as well as soil, water, and manpower, are readily
available in the area around the three sites.

I
i
i
1
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Ta ble 5-16. Energy and other resource requirementsa

Soil
and con-

Alternative / Ele c- Eng ine s truction
location tricity fuelb Co ncr e te Ma npower materials Water

(kWh) (ga l) (cu yds) (avg . ma n- (cubic (gallon s)

weeks) yard s)

Alternative 2

Ca nonsburg 222,000 232,000 5,000 2,688 250,000 2,120,000
Burrell 140,000 127,000 1,260 1,539 16,000 185,000
Total 362,000 359,000 6,2 60 4,227 266,000 2,305,000

Alternative 3

Ca nonsburg 222,000 228,000 5,2 60 2,408 250,000 2,120,000
Burrell 8,500 82,000 0 480 70,000 125,000
Total 230,500 310,000 5,2 60 2,888 320,000 2,245,000

Alternative 4

Ca nonsburg 270,000 640,000 7,7 60 2,912 250,000 5,350,000
Burrell 140,000 127,000 1,260 1,539 16,000 185,000
Ha nover 280,000 503,000 4,510 3,3 60 200,000 4,000,000

Tbtal 690,000 1,270,000 13,530 7,811 466,000 9,535,000

Al ternative 5

Ca nonsburg 270,000 640,000 7,7 60 2,912 250,000 5,350,000
Burrell 8,500 82,000 0 480 70,000 125,000
Ha nover 280,000 383,000 3,510 1,3 63 170,000 4,000,000

Tbtal 558,500 1,105,000 11,270 4,755 490,000 9,475,000

._

The calculations used to derive these estimates are given in Appendix A.3.
Masoline and diesel.
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5.16 ACCIDENTAL IMPACTS NOT ARISING FROM RELEASES OF RADIATION

Onsite accident possibilities include those typically associated with
construction sites, such as falling into excavated areas. Of particular |concern is the control of these situations during nonworking hours. y
Therefore, in addition to work place safety controls, off-hours protection
will be provided, including restricted site access enforced by site security.

The major potential for offsite accidents is the movement of trucks over
local roadways. This potential will be reduced by careful scheduling to
minimize truck traffic during school and rush hours.

.

The Canonsburg site will require special precautions during the building
demolition activities. These precautions will include isolating the area from hthe public and disconnecting all utility service lines to the buildings. It 'S
will be particularly important to monitor the utility service lines during all
site activities to prevent accidents such as exposing live electric wires or
rupturing gas lines.

At the Burrell site trucks will have to cross three rail lines. Since
these lines are minor rail-traffic routes, safe crossings can be ensured by
proper scheduling and the use of a railroad flagman.

Unlike the Canonsburg and Burrell sites, the Hanover site is situated in a
remote area. The major offsite safety concern is the condition of the local
roadways. Proper road maintenance and careful routing will be necessary to
minimize the possibility of trucks overturning.

None of the transportation activities will significantly impact traffic
patterns and therefore accident rates on the major atterial routes between the
sites. There is concern over transporting the Canonsburg and Burrell
materials through Pittsburgh and other urban communities. However, the volume
of traffic generated by the remedial-action alternatives represents only a
small portion of the total traffic on the roadways in question.

Alternative 3 presents the least potential for accidents since it entails
activity at only two sites and excavation at only one. It also involves the
least amount of truck traffic through residential areas. Alternative 4 has
the greatest potential for both onsite and transportation-related accidents
because it entails excavation at three sites and material removal from two
sites,

i

I
E
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5.17 RELATIONSHIPS TO LAND-USE PLANS, POLICIES, AND CONTROLS

Currently the Canonsburg, Burrell, and Hanover sites are being used in
accordance with their respective land-use plans and controls (see Section
4.9) . Implementation of the stabilization or decontamination alternatives

-

will interfere with current site uses and, at Canonsburg, will interrupt some
land uses in the vicinity of the site.i Stabilization of the Canonsburg site (Alternatives 2 and 3) will
permanently exclude 30 acres from industrial development and residential use,

I and it will close Strabane Avenue as a major connecting link between
Canonsburg and the Village of Strabane for the duration of the work.

|I Decontamination of the Canonsburg site (Alternatives 4 and 5) will
temporarily disrupt its use, including the use of the Wilson Avenue and George
Street residences and the use of Strabane Avenue will also be temporarily
prohibited.

Stabilization of the material at the Burrell site (Alternatives 3 and 5)
will exclude the site f rom any future major development. This does not

I already restricted by the flood-plain easement and its present unstable
represent a significant loss of usable open space since its development is

composition.

Decontamination of the Burrell site (Alternatives 2 and 4) could release
the site for as much development as the easement will allow.

The disposal of contaminated material at the Hanover site (Alternatives 4
T and 5) will eliminate the site from future use in accordance with its current

zoning designation. This will not affect land-use plans or controls in the
vicinity of the site.

D
5.18 UNAVOIDABLE ADVERSE IMPACTS

This section presents only those adverse impacts that cannot be offset by
implementing the appropriate project controls (i.e. , mitigating measures) .
The magnitude of the adverse impacts discussed in this section represent an
upper bound (i.e. , the worst-case situation) .

5.18.1 Radiation

7 Under Alternative 1, 5.4 additional lung-cancer deaths above normal are
predicted for the total population living within 2 kilometers (1.24 miles) of
the Canonsburg and Burrell sites. During implementation of any of
Alternatives 2 through 5 this population will receive approximately the same
radiation exposure as during Alternative 1.

I
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Af ter the remedial action is completed, the local populations will be
subject to very low levels of radiation exposure under Alternatives 2 and 3 at
Canonsburg, Alternatives 3 and 5 at Burrell, and Alternatives 4 and 5 at
Hanover. These exposures will result in approximately a 1 in 50,000 chance of
a lung cancer death above normal in the 14,222 people living within 1.24 miles L.
of the Canonsburg, Burrell, and Hanover sites.

The overall radiological impacts on remedial-action workers would be the
same for Alternatives 2 through 5; however, the radiation doses to an
individual worker will be greater than for the local populace during the
short-term exposure. The workers' exposures will be three to six times
greater than that for the local residents, and the workers' chances of cancer
deaths will be increased by 0.05 to 0.1 percent above the normal.

I
5.18.2 Air quality

The implementation of Alternatives 2 through 5 will produce air
contaminants, which are released during the operation of construction
equipment. The concentrations of two pollutants (suspended particulates and
nitrogen oxides) will probably exceed the NAAQS. In the case of suspended
particulates, the background value already exceeds the national secondary
standard and is close to the primary standard. Therefore, any additional
contribution will cause a violation. The amounts predicted for the
alternatives are based on a given set of engineering assumptions. It is ,

possible to change these assumptions and perhaps lower the particulate
emissions even further, but obviously not below the secondary standard. The
standard for nitrogen oxides will probably be exceeded under Alternatives 4
and 5 at canonsburg. Qianges in the engineering assumptions may also reduce g
these emissions to t71ow the standards, but the possible solutions for this Epollutant are less viable.

5.18.3 Ecology

The implementation of Alternatives 2 through 5 will result in the
temporary loss of most of the involved sites' terrestrial habitat. None of
these losses will affect any endangered or threatened species, or jeopardize g
the survival of any species in the site areas. After the project is g
completed, all sites will be revegetated.

I
5.18.4 Land use

-

Alternatives 2 through 5 will have virtually the same short-term effects
on land use at each site. At Canonsburg, under Alternatives 4 and 5, the use
of the Canon Industrial Park, Georges Pottery property, and the seven
residences will be temporarily discontinued.

E
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I Under Alternatives 2 and 3 the long-term adverse impacts to land use in the
Canonsburg site area would occur from the demolition of the seven adjacent
residences and the loss of the Georges Pottery and Canon Industrial Park

,

properties. Stabilization at Burrell (Alternatives 3 and 5) and stabilization |I at Hanover (Alternatives 4 and 5) would eliminate these sites from future ;

development.

I
5.18.5 Noise

All remedial-action alternatives, except Alternative 1, will raise noise
levels in the project site areas. The greatest noise impact would be at the

I Canonsburg site because of its proximity to nearby residences. Noise
generation may, at ;imes, reach annoyance levels.

I 5.18.6 Transportation networks
.s

I All of the remedial-actions (Alternatives 2 through 5) will adversely
affect local transportation systems during project implementation. The
Canonsburg site area is the most sensitive of the three sites since it is the

5 m at densely developed area. The movement of large dump trucks into and out

5 of the site will create traffic and noise-related problems, increase safety
concerns along the route through Canonsburg, and make accessibility to local
residences more difficult. The greatest impact would be from Alternatives 4
and 5 since these will involve the heaviest volume of material
transportation. Ward Street, Wilson Avenue, George Street, and Strabane
Avenue will be closed during the implementation of all of the alternatives.

I Under Alternatives 2 and 3 all of these roads, except Strabane Avenue, will be
closed permanently. Strabane Avenue is a major connecting artery between the
Borough of Canonsburg and the Village of Strabane.

The burrell and Hanover site areas will also have increased traffic
congestion and noise levels. However, these sites will not be as sensitive as
the Canonsburg site area because of their more open settings,

I
i

9

I
I
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5.19 I ,EVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

All of the remedial-action alternatives (except Alternative 1) will
require the r- a types of resource inputs. These include electricity, engine j'
fuel, concrete, fill material, manpower, water, and land. Table 5-16 presents W'
the resource requirements for these alternatives. The use of land is not a |

'completely permanent commitment, since there is the slight possibility that j
the materials may be moved in the future, thus releasing the disposal sites 3

"
for other uses. The encapsulation and fill materials could potentially be
salvaged if this did occur.

E ,

5.20 RELATIONSHIP BETWEEN THE SHORT-TERM USE OF THE ENVIRONMENT l

AND THE MAINTENANCE AND ENHANCEMENT OF IDNG-TERM PRODUCTIVITY

Under Alternative 1, no action, there will be no short-term or long-term
changes in the environment. The existing contaminated materials will remain
at both the Canonsburg and the Burrell sites, thereby continuing the present ''

low productivity of both sites. The Canon Industrial Park is in the process
of being condemned, so it is not currently available for any use. Development
of the Burrell site is restricted by a combination of factors; its land-use
controls, the presence of radioactive material, and its unstable substrate.

All of the other alternatives have impacts that will result in some
long-term changes in productivity. These are summarized in Table 5-17.

Under Alternative 2 the Canonsburg and Burrell site areas will experience
short-term impacts. During project implementation, the two sites, includ.ng g
the Georges Pottery property and the seven residences in Canonsburg, will be Eunavailable for any use. The access roads, Wilson Avenue, Ward and George
Streets, along with Strabane Avenue, will be closed to public use. Earth-
moving activitier will affect other local roadways in both site areas by
increasing truck traffic and causing detours in travel between Canonsburg and W
the Village of Strabane. Terrestrial habitats will also be disrupted.

Following the completion of Alternative 2, the future development and use
of the Canonsburg site will be limited. Wilson Avenue, George Street, and
Ward Street will remain closed, but Strabane Avenue will be reopened. ~

Radiological emissions from the Canonsburg site will be reduced from current
levels to meet the EPA standards.

The long-term productivity and stability of the Burrell site will be
enhanced by removing the radioactively-contaminated material and replacing the a
railroad ties with soil. The future development of the site will still be
restricted by local land-use controls.

Under Alternative 3 the short- and long-term conditions at Canonsburg will
be identical to Alternative 2, except that the project length and the traffic
impacts will be less because the Burrell material will not be moved to
Canonsburg.

E
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Table 5-17. Short-term uses and long-term productivity

'

Alternative
Location 1 2 3 4 5

Short term

i
Canonsburg NC D D D D

Burrell NC D D D D

Hanover NC NC NC D D
,

Long term

Canonsburg NC S S R R

Burrell NC R S R S

Hanover NC NC NC C C

NC = No change.
D = Short-term description with increased air emissions, noise, and

traffic.

I R = Improved by removal of contaminated material.
S = Improved by stabilization of contaminated material.
C = Contamination of new area.

The short-term impacts at the Burrell site will be significantly less than

I for Alternative 2 because the contaminated material will not be excavated.
Thus, air emissions, will be insignificant and there will be very little truck
traffic.

The long-term conditions of the Burrell site will be enhanced by
stabilization of its radioactive material. There will be no major change in
the site's ecological productivity or substrate stability compared to
preproject levels.

The short-term impacts at the Canonsburg site during Alternative 4 will be

I similar to Alternatives 2 and 3, but will be of a greater magnitude because of
the increased amount of material handling and the longer period of activity

required.

The long-term productivity potential of the Canonsburg site will be
enhanced as a result of removing the site's radioactively-contaminated

material. This will release the property for unrestricted use and

development. In addition, Wilson Avenue, George Street, and Ward Street, and

the adjacent residences will be returned to their preproject uses. All of the

of fsite impacts will cease at the project's completion.

All short- and long-term impacts at the Burrell site under Alternative 4

will be identical to those for Alternative 2.

I
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Under Alternative 4 the Hanover site will experience the same types of

short-term impacts as during the stabilization activity at Canonsburg. There
will be increased truck traffic, noise levels, and air emissions, and a
disruption of terrestrial habitats.

The Hanover site will remain in restricted open use. This does not
represent a significant change from the existing conditions, since the site's
rocky substrate limits its future development.

Alternative 5 will create the same short- and long-term conditions for
Canonsburg and Burrell as Alternatives 4 and 3, respectively. The situation
at the Hanover site will be approximately the same as for Alternative 4.

Over the long term, the decontaminated sites will experience a greater
potential for human use than the stabilized sites. Environmental productivity 5
will be enhanced approximately the same, since both types of remedial action

would eliminate the uncontrolled release of radiation and will meet all EPA
standards.

An additional consideration is that Alternatives 4 and 5 would involve a
previously nonradioactively contaminated property, and commit it as a waste
repository. This commitment would be counterbalanced by the accompanying
release of the formerly contaminated sites for general use.

5.21 MITIGATION MEASURES DURING THE REMEDIAL ACTION

The DOE, with the concurrence of the NRC, will establish and operate a g
monitoring program throughout the remedial-action project. This will consist gof routine field sampling and laboratory analysis, and comparison of the
resulting data with both the rates predicted in the EIS and the levels
specified in the EPA standards and NRC regulations and guidelines. If any
significant deviation is recorded, immediate action will be taken to eliminate y
the problem.

5.12.1 Mitigation of impacts from the release of radiation

The release of contaminated particulates will be reduced by dampening
contaminated material when it is uncovered, by covering it with tarps or
plastic sheeting when feasible, by stopping contaminated material-handling
operations during adverse weather conditions, and by using trucks with
tight-fitting tailgates and covers when the material is moved off the site.

The offsite transportation of radioactively-contaminated material will be
controlled by the use of decontamination facilities (e.g., truck wash
stations) to clean trucks and vehicles before they leave the site. All waste-
water streams will be treated before disposal, and all disturbed areas will be
isolated from surf ace-water systems by the erosion-control methods described
in subsection 5. 21.3.

E
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i Human exposure to radioactive inaterial will be reduced by relocating,
either temporarily or permanently, the residents of the seven houses within
the Canonsburg site, by restricting access to the project sites, and by

I providing the protective equipment necessary for use by the remedial-action
workers.

I 5.21.2 Mitigation of impacts from air emissions

i
The exhausts resulting from the ':ombustion of fuels in equipment and

vehicles will be treated using approved methods such as catalytic con /erters
to minimize unburned hydrocarbons, and the engines will be tuned to reduce

I other emissions to a practical minimum so that the exhausts will meet EPA
emission standards.

Construction areas will be sprayed as needed to control fugitive dust, and

I roads will be sprayed during the remedial-action period with a dust
suppressant. All materials, both contaminated and uncontaminated, will be
transported in covered trucks. No material will be disrupted during adverse
weather conditions.

5.21.3 Mitigation of impacts from water contamination

To prevent possible flooding of the sites during excavation and handling

I of the contaminated material, protective dikes isolating the disturbed
material from surface-water systems will be installed. The construction of a
collecting and settling pond and an associated waste-water-treatment plant atj all of the sites will permit the collection and treatment of waste water

M resulting from washing vehicles and equipment, and will permit the treatment
of contaminated storm water that might collect in excavations or as runoff

I Canonsburg will also be routed through this facility before it is discharged
from the contaminated areas. In addition, ground water pumped from Area C in

to the creek. The effluent water will be treated to meet NPDES water-quality
criteria before being discharged to surface-water systems. The sediment from
the collecting ponds and the resins and residues from the waste-water-
treatment plants will be solidified with concrete and disposed of on the site.

t
. 5.21.4 Mitigation of impacts of noise

The impacts of noise will be reduced by using mufflers on vehicles and
' equipment, and by scheduling the remedial action for daytime hours only.

| 5.21.5 Mitigation of impacts on transportation networks

Whenever feasible, the high-capacity, primary road networks will be used
to minimize the possibility of damage to the transportation network and to

i
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avcid congestion that ccald be a nuisance to the local populace. Truck
traffic through Canonsburg will be scheduled to avoid school zones during
school activity times, and congested areas during peak use times. Based on ,

the transportation engineering study (Appendix I), material transportation
between the three sites by rail is not an economical or viable engineering =

alternative.

I
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ABBREVIATIONS AtID ACRONYMSI

I ADT Average daily traffic
AEC U.S. Atomic Energy Commission

AQCR Air Quality Control Region

BEIR Advisory Committee on the Biological Effects of Ionizing
Radiation of the National Academy of Sciences (also their report)

Bendix Bendix Field Engineering Corporation, Grand Junction, Coloradoi BOD Biological oxygen demand

CDM Climatological dispersion model

I
CFR Code of Federal Regulations
CO Carbon monoxide
QD Chemical oxygen demand

dBA Decibels on the A scale; a logarithmically based unit of sound
intensity

DOE U.S. Department of Energy

I' dpm Disintegrations per minute

EA Environmental assessment

I EGR External gamma radiation
EIS Environmental impact statement
EPA U.S. Environmental Protection Agency

FR Federal Register
FUSRAP Formerly Utilized MED/AEC Sites Remedial Action Program

9 Grams; a unit of weight = 0.035 ounce

HC !!ydrocarbon

|
ISC Industrial Source Complex|

kWh Kilowatt hoursI
1 Liter; a unit of volume = 1.057 quarts
LC Concentration at which 50 percent of the organisms are killed in50

96 hours
I LR Pennsylvania state traffic (legislative) route

|
| m Meter; a unit of length = 3.28 feet; also milli, a prefix meaning

w one-thousandth (10-3)
MED U. S. Army Corps of Engineers, Manhattan Engineering District
MeV Million electron volts

I mg Milligrams; a thousandth of a gram
mgd Million gallons per day
MILDOS A computer code used to calculate both the spread of radon and

I particulates in the atmosphere and the consequent radiation doses

I
|
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MPC Maximum permissible concentration
MPN Most probable number j

mr/hr Milliroentgens per hour

NAAQS National Ambient Air Quality Standards
NEPA National Environmental Policy Act of 1969 (PL 91-190)

NO2 Nitrogen dioxide
NO Nitrogen oxidesx
NPDES National Pollutant Discharge Elimination System
NRC U.S. Nuclear Regulatory Commission

03 Ozone W
ORNL Oak Ridge National Laboratory, Oak Ridge, Tennessee
ORO Oak Ridge, Tennessee office of the DOE
ORP Oxidation-reduction potential; the same as redox potential or Eh

p Pico, a prefix meaning one-trillionth (10-12)
PA DER Pennsylvania Department of Environmental Resources
Pb Lead
pCi/g Picocuries per gram
pCi/l Picocuries per liter
PE '1hornwaite Precipitation-Evaporation Index
pH A logarithmic scale of hydrogen-ion concentration, and hence, an

indication of acidity or alkalinity: pH = 7 is neutral; pH less g
than 7 is acidic; pH greater than 7 is alkaline 5

RA Remedial action ~

g
Ra-226 Radium-226 E
RAC Remedial-action contractor
RACP Remedial-Action Concept Paper
RDC Radon-daughter concentration
Rn-222 Radon-222 s

Sandia Sandia National Laboratories, Albuquerque, New Mexico
SIC Standard Industrial Classification
SMSA Standard Metropolitan Statistical Area
SO2 Sulfur dioxide g
SR Pennsylvania state traffic route g
SU Standard unit; used in this report to indicate a pH change of one

TOC Total organic carbon
TSP Total suspended particulates
TSS Total suspended solids

I
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U-234 Uranium-234I U-235 Uraniu m-235
U-238 Uranium-238
U038 Uranium oxide; also called yellow cake
UMTRAP Uranium Mill Tailings Remedial Action Project
UMrRCA Uranium Mill Tailings Radiation Control Act of 1978 (PL 95-604)
USGS U.S . Geologica1 Survey

Vi tro Vitro Manufacturirg Company, Canonsburg , Pennsylvania

Weston Iby F. Weston, Inc. , West 01 ester, Pennsylvania
WL Working level (a measure of radon-daughter-product concentration)
WLM Working-level month (exposure to 1 WL for 170 hours)

|I -

Mean (average) value of the variable

WWIP Waste-water treatment plant

X
l

p Micro; a prefix meaning one-millionth (10-6)

1 .
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GLOSSARY

|

absorbed dose, Radiation energy absorbed per unit mass, usually given in
|

radiological units of rads.

I scid mine Water that has come in contact with iron disulfide in rock
drainage strata and coal seams in the presence of oxygen. This,

' causes the formation of sulfuric acid and ferrous sulfate
and lowers the pH of the water.

Act 511 of 1965 "'Ihe Local Tax Enabling Act of Pennsylvania," i.e., the

I authority under which municipalities levy a number of taxes
other than real estate and occupation taxes that were
previously levied under Act 481 of 1947. These taxes may
include per capita, earned income, trailer, mechanical
devices, and mercantile taxes.

alluvium Sediment deposited by a flowing river.

alpha particle A positively charged particle emitted from certain
radionuclides. It is composed of two protons and two
neutrons, and is identical to the helium nucleus.

anticline A fold in the underground rock structure that is convex
upward. Its core contains the stratigraphically older
rocks.

aquifer A subsurface formation containing sufficiently saturated
permeable material to yield significant quantities of water,

aquitard A confining bed that retards but does not prevent the flow
of water to or from an aquifer.

atom A unit of matter; the smallest unit of an element

consisting of a dense, central, positively charged nucleus
surrounded by a system of electrons, equal in number to the
number of nuclear protons and characteristically remaining
undivided in chemical reactions except for limited removal,
transfer, or exchange of certain electrons.

A-weighted sound A method of measuring sound intensity that simulates an,

levels individual's sound perception

background Radiation arising from radioactive material other than that
radiation under consideration. Background radiation due to cosmic

rays and natural radioactivity is always present, and there
is always background radiation due to the presence of
radioactive substances in building materials, etc.

beta particle Charged particle emitted from the nucleus of an atom, with
mass and charge equal to those of an electron.

,
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borough A political subdivision of a county with a defined boundary
over which a municipal administration has been established
to provide local government functions and facilities. In
Pennsylvania, a borough is a minor civil division within a
county with similar administrative and political functions
as a city or a township.

colluvium Rock fragments, sand, and soil that accumulate on steep
slopes or at the foot of hills.

confined aquifer An aquifer bounded above and below by relatively
impermeable beds,

contamination In this report, the presence of radioactive material in |undesirable concentrations. E*

daughter A nuclide resulting from radioactive disintegration of a
product (s) radionuclide, formed either directly or as a result of

successive transformations in a radioactive series; it may
be either radioactive or stable.

decay, Disintegration of the nucleus of an unstable nuclide by
radioactive spontaneous emission of charged particles, photons, or both.

decibel A unit expressing relative sound levels.

decontamination The reduction of radioactive contamination from an area to Ea predetermined level set by a standards-setting body such 3
as the EPA by removing the contaminated material.

disintegrations The number of radioactive decay events occurring per minute
per minute or or second,

second

disposal The planned safe permanent placement of radioactive waste. =

dose A general term denoting the quantity of radiation or energy
absorbed; for special purposes, it must be qualified; if
unqualified, it refers to absorbed dose.

dose, absorbed The amount of energy imparted to matter by ionizing
radiation per unit mass of irradiated material at the point
of interest; given in units of rads,

dose commitment The cumulative dose equivalent that results and will result
from exposure to radioactive materials over a discrete time
period; given in units of rems. '

dose equivalent The quantity that expresses all kinds of radiation on a
common scale for calculating the effective absorbed dose; g
defined as the product of the absorbed dose in rads and g
modifying factors, especially the qualifying factor; given
in terms of rems. Often abbreviated " dose."

i
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electron A negatively charged particle found either free or
surrounding the nucleus of an atom.

equipotential Lines of equal pressure within an aquifer.

I lines

excess lifetime The number of cancer deaths occurring in the lifetime of a

I cancer deaths particular population that is in excess of the number
normally expected.

exposure The presence of radiation that may deposit energy in an
g individual; given in units of roentgens.

external dose The absorbed dose or dose commitment that is due to a

I radioactive source external to the individual as opposed to
radiation emitted by inhaled or ingested sources.

I fault A surface or zone of rock fracture along which there has
been movement.

fecal coliforms Bacteria indicative of human waste.

flood plain Lowland or relatively flat areas that are subject to a
g 1 percent or greater probability of flooding in any given

i

|g year (i.e. , a 100 year or more common flood) .

flux, radon The emission of radon gas from the earth or other material,
usually measured in units of picocuries per square meter
per second.

gamma dose Radiation dose caused by gamma radiation.

gamma logging A technique for determining gamma radiation levels at
(or logs) various depths in a bore hole.

gamma ray or High energy electromagnetic radiation emitted from some

'

radiation radionuclides. The energy levels are specific for,

different radionuclides,

gamma spectral An analytical technique for identifying radionuclides based

B
analysis on their different gamma energy levels.
(gamma
spectroscopy)

ground water Water below the land surface, generally in a zone of
saturation.

half life The time it takes for 50 percent of the quantity of a
radionuclide to decay into its daughters.

in situ In the natural or original position.

I
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internal dose The absorbed dose or dose commitment resulting from inhaled |
or ingested radioactivity.

isotopes Nuclides having the same number of protons in their nuclei,
but differing in the number of neutrons: the chemical
properties of isotopes of a particular element are almost
identical.

legislative A state-maintained roadway serving less than an arterial
route capacity.

licensing In this report, th,e process by which the NRC will, after
the remedial actions are completed, approve the final
disposition and controls over a disposal site. It will
include a finding that the site does not and will not
constitute a danger to the public health and safety,

lineament Any line on the ground or on an aerial photograph, that is
structurally controlled.

man-rem Unit of population exposure obtained by summing individual
dose-equivalent values for all people in the population.
Thus, the number of man-rems attributed to 1 person exposed
to 100 rems is equal to that attributed to 100 people each
exposed to 1 rem.

micro A prefix meaning one millionth (x 1/1,000,000 or 10-6),

milli A prefix meaning one thousandth (x 1/1000 or 10-3),

Modified A standard scale for the evaluation of the local intensity
Mercalli of earthquakes based on observed phenomena such as the
(scale) resulting level of damage. Not to be confused with

magnitude, such as measured by the Richter scale, which is
a measure of the comparative strength of earthquakes at
their sources.

municipality General term for a city, town, borough, village, or other
district incorporated for self-government.

neutron An electrically neutral particle found in or emitted from
the nucleus of an atom.

nucleus The positively charged center of an atom.

nuclide A kind of atom characterized by the constitution of its
nucleus. It is specified by the number of protons and the
number of neutrons in the nucleus.

passerine Birds in the order Passeriformes, which includes perching
birds and all song birds.

Ii
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permeability The ease with which liquids or gases penetrate or pass

through a layer of soil. Technically, it is the volume of
fluid that will flow through a unit area under a unit

I
hydraulic gradient, measured in centimeters per second or
equivalent units.

permissible dose That dose of ionizing radiation that is considered
acceptable by standards-setting bodies such as the EPA.
Also, the dose of radiation that may be received by an
individual within a specified period with the expectation
of no substantially harmful result,

person-rem Same as man-rem.

pico A prefix meaning one trillionth (x 1/1,000,000,000,000
or 10-12),

picocurie A unit of radioactivity defined as 0.037 disintegrations
per second.

piezometric The potentiometric surf ace of an aquifer. This represents

3 surface the pressure exerted on a confined aquifer, or the water
table in an unconfined aquifer.

population dose The sum of individual radiation doses received by all of

(exposure) those exposed to the source of interest.

I priority One of 65 toxic substances officially recognized by the EPA

pollutant and declared toxic under Section 307(a) of the Clean Water
Act of 1977 by the U.S. Congress. The EPA has promulgated

I
guidelines for the analytical methods to be used for
testing for these pollutants.

proton An electrically positive elementary particle found in the

I nucleus of an atom. Also, the nucleus of a hydrogen atom.

quality factor The principal modifying factor by which absorbed doses are
(QF) multiplied to obtain dose equivalents for radiation-

protection purposes and thus express the effectiveness of
absorbed doses on a common scale for all kinds of ionizing
radiation. The quality factor depends on the type and theI energy of the radiation being considered.

rad A unit of measure for the absorbed dose of radiation. It

I is equivalent to 100 ergs per gran of material.

radioactivity The property of some nuclide s of spontaneously emitting
(radioactive particles or gamma radiation or of spontaneous fission.
decay)

radioisotope A radioactive isotope of an element with which it sharesI almost identical chemical properties.

I
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radionuclide A radioactive nuclide.

radium-226 A radioactive daughter product of uranium-238. Radium is
present in all uranium-bearing ores; it has a half life of
1620 years.

radon-222 The gaseous radioactive daughter product of radium-226; it
has a half life of 3.8 days,

radon-daughter One of several short-lived radioactive daughter products of
product radon-222. All are solids,

red dog A reddish-brown slag produced by steel mills.

rem A unit of dose equivalent equal to the absorbed dose in

rads times quality factor times any other necessary
modifying factor. It represents the quanti.ty of radiation
that is equivalent in biological damage to i rad of x-rays.

riparian Pertaining to a river bank.

roentgen A unit of measure of ionizing radiation in air; 1 roentgen P
in air is approximately equal to 1 rad and 1 rem in tissue.

sands In this report, relatively coarse-grained waste products of
uranium-ore processing.

slimes In this report, fine-grained waste materials from
uranium-ore processing that are mixed with small amounts of =

water.

soil infiltration The rate at which water enters the soil surface and moves
rate vertically,

soil percolation The rate at which water moves through soil in all
rate directions.

specific A measure of the electrical conductivity of a solution,
conductance expressed in mhos per centimeter. It is an indicator of

the presence of free ions (cations and anions) in the
solution.

stabilization The reduction of radioactive contamination in an area to a
predetermined level by a standards-setting board such as
the EPA, by encapsulating or covering the contaminated
material,

state route A Pennsylvania traffic route. It is a state-maintained
arterial road.

syncline A fold in the rock structure that is concave upward.

I
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I tailings, The wastes remaining after most of the uranium has been
uranium-mill extracted from uranium ore.

thorium-230 A radioactive-daughter product of uranium-238; it has aI half life of 80,000 years and is the parent of radium-226.

transmissivity, A measure of the ability of an aquifer to transmit water

I hydraulic equal to the product of the permeability and the thickness
of the aquifer, expressed in gallons per day per foot of
drawdown.

unconfined An aquifer that is not confined by impermeable beds. The
aquifer upper surface is called the water table,

uranium-238 A naturally occurring radioisotope with a half life of 4.5
billion years; it is the parent of uranium-234,
thorium-230, radium-226, radon-222, and others,

water table The level from which water can be drawn from a well.

working level A measure of radon-daughter-product concentrations.

I (WL) Technically, it is any combination of short-lived radon
decay products in 1 liter of air that will result in the
ultimate emission of alpha particles with a total energy ofI 130,000 Mev.

working-level Exposure to a worker resulting from inhalation of air with

I month (WLM) a concentration of 1 WL of radon daughters for 170 working
hours. Continuous exposure of a member of the general
public to 1 WL for one year results in approximately 27 WLM
of exposure af ter allowing for lighter breathing rates

i during nonworking hours; 1 WLM is approximately equal to 5

rem.
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LIST OF PREPARERS

Person Organization Re sponsibility

John J. Anderson Weston Geology / hydrology .

I John B. Barone, Ph.D. Weston Meteorology / air quality |
Frederick Bopp, III, Ph.D. Weston Geology / hydrology
Michael H. Corbin, P.E. Weston Enginee ring,

5 Marian R. Dzedzy Weston Geology / hydrology
D. M. Ellett, D.Eng., P.E. Sandia Project management
Steven M. Gertz, Ph.D. Weston Radiation
Edward F. Gilardi, Ph.D., P.E.

I
1

John W. Hammond, P.E. Weston Engineering |
Joan M. Howat Weston Report preparation I

John J. Iannone Weston Hydrology la

Richard C. Johnson Weston Geology / hydrology
aThomas D. Johnson Weston Ecology

Robert Karpovich Weston Meteorology / air quality

I
Dorothy E. Keough Weston Project management
Walter M. Leis, P.G. Weston Geology
Alice L. Lenthe Weston Engineering
Donald M. MacGregor Weston CartographyI Korah T. Mani, AICP Weston Socioeconomics
Michael V. Mellinger, Ph.D. , P . Eco l. Weston Project management
Melvin L. Merritt, Ph.D. Sandia Project management

i Amir A. Metry, Ph.D. , P.E. Weston Engineering

Jack C. Newell, P.E. Weston Project matlagement
Martin Pai Weston Hydrology

i
Kurt R. Philipp3 Weston Ecology

Donald R. Phoenix, Ph.D. Weston Project management
Van Dyke Polhemus Weston Socioeconomicsa

Richard B. Ruch Weston Meteorology / air quality

I Pat S. Saia Weston Report preparation
J. Erik Schaeffer, P.E.a Weston Engineering

Andrew J. Semeister Weston Computer services
Katherine A. Sheedy Weston Geology

Scott R. Stanley Weston Geology

aNo longer with Weston.
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I INDEX
(listed by section number)

accidents

I radioactivity involved
radioactivity not involved ,

during transportation

air quality
impacts on

I
present levels
standards

alternatives

I comparison
de sc ription

eliminated from consideration
impacts of
proposed

I
aquatic biota

description
impacts on

biology; see aquatic biota, plants, wildlife

Burrell site

Canon Industrial Park

Canonsburg site

cooperative agreement

costs

cover material

culture
places of interest
resources of communities

disposal sites; see site selection

dust; see air quality

earthquakes

ecology; see aquatic biota, plants, wildlife

i
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economics

endangered species

E|energy, use of
i

engineering; see alternatives, description

floods and flood plains
history
impacts of

gamn.a radiation; see radioactivity

geolocy

ground water
description
impacts on,

quality
standa rds

llanover site

history

of sites
points of interest

housing

impacts
comparison of
prediction methods
summary

land use
conflicts
plans and policies

licensing and permits
NRC
Pennsylvania

meteorology

|see also floods, precipitation, storms, temperature, winds
W

tineral resources

Imitigation of impacts

noise
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I Nuclear Regulatory Commission (NRC)
licensing

,

regulations

plants
aquatic
impacts on

terrestrial

population

I
distributions
impacts

precipitation

public opinion

radioactivity
ca':kground levels

health effects of

4i
pathways
predictions

radium

I in ground water
in soil
standard s
in surface water

radon

I
in air
in buildings

effluent from sites
standards

railroads

rain; see precipitation

ramedial action; see alternatives, UMTRCA, UMTRAP

reprocessing

I
resources

salvage

scenic points of interest

seismicity

i
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sites

description |
selection 5

socioeconomics
description
impacts on

soils

species; see aquatic biota, plants, wildlife

stabilization in place; see alternatives

standa rds
air quality
cleanup
d isposal

EPA
*ground water

Pennsylvania

|soil

surface water W

storms

surface water
description
impacts on
quality
standa rds

surveys, radiological

tailings

taxes

temperature

transportation

of contaminated material g
of cover material 3
networks

Uranium Mill Tailings Radiation
Control Act (UMTRCA)

Uranium Mill Tailings Remedial
Action Project (UMTRAP)

uranium

I
PDEIS - June 1982
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vegetation; see p) ants

vicinity properties

Vitro Manufacturing Company

weather patternsI See also meteorology

wildlife, terrestrial

winds
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Appendix A.1

A.1 INTRODUCTION

The U.S. Department of Energy is considering several methods for car'ying

I out remedial actions in Canonsburg, Pennsylvania, at the site of an inactive
uranium-processing mill. The main objective of this study is to determine the
feasibility of in-situ stabilization as the remedial action. In-situ
stabilization is an alternative to site decontamination and offsite disposal.

I The problems associated with offsite hauling of large quantities of
contaminated material and with the location and development of a new disposal
site could be avoided by the implementation of an in-situ stabilizationI concept. In addition, the in-situ approach would be more cost-effective than
offsite disposal. This study will establish that a technically feasible and
imple:nntable in-situ stabilization concept can be developed that meets

I regulatory requirements and is cost effective. This study in no way commits
the DOE to implement any specific actions described herein.

I
A.2 BACKGROUND

I The Canonsturg site (Canon Industrial Park) is located in southwestern
Pennsylvania, in northern Washington County, approximately 20 miles from

i
downtown Pittsburgh. It is entirely contained within the urbanized Borough of
Canonsburg.

If the stabilization-in-place option were to be implemented at the

I Cancnsburg site, severe difficulties would be encountered in maintaining
access to the residences on Wilson Avenue, the Georges Pottery property, and
the residence at the end of George Street, both during and after

I remedial-action operations. For this reason and for other cogent health and
safety concerns, this study is based on the premise that those properties
would probably be acquired and would be incorporated into the disposal site.

The feasibility study area therefore covers a 30-acre area including 18.6
acres of the Canon Industrial Park (the original Canonsburg site), 6.1 acres
of the Georges Pottery property, and 5.3 acres of residential property. It is

I bounded on the north, east, and west by Chartiers Creek, and on the south by
the Conrail Washington Branch railroad. Two roadways (Strabane Avenue and
Ward Street) traverse the industrial park, dividing it into three parcels,

I designated Areas A, B, and C. Areas B and C are undeveloped and relatively
open, while Area A contains approximately ten structures. George Street
borders the Georges Pottery area, which contains one large building and part

I
of the residential area (one home), while six homes are located on Wilson
Avenue.

I
I
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Currently, portions of the site are being operated as an industrial park. |There are 15 firms located on the site. These firms include a truck freight W
terminal, metal-work operations, machine shops, laundry operations, and
various warehouses.

A.2.1 Radiation levels

Radiological surveys were made of the Canonsburg site in 1977 under the
Atomic Energy Commission's 1974 "Formerly Utilized MED/AEC Sites Remedial
Action Program." It was determined that significant amounts of contaminated

material remain on the site and that the radiation levels measured in the |buildings, soils, and ground water exceeded the proposed DOE guidelines for W.
remedial action. Consequently, environe ntal and engineering analyses were
made with respect to remedial action. The Canonsburg site was specifically g
identified in the 1978 Uranium Mill Tailings Radiation Control Act for E
remedial action consideration. The work at Canonsburg is a part of the
Uranium Mill Tailings Remedial Action Program of the U.S. Department of Energy.

Radiological surveys of the Canonsburg site have been performed by several
organizations, including the Oak Ridge National Laboratory (ORNL) and the
Environmental Measurements Laboratory (EML) . Concentrations of radium-226 and
uranium-238 in surface soil samples from all three areas were found to be =

significantly greater than average natural background concentrations (1.2 and
1.3 picocuries per gram, respectively) . Radium-226 values ranged up to 4200 g
picocuries px gram with over three-quarters of the samples exceeding 5 g
picoeuries per gram. Concentrations of uranium-238 in seme sarcples were
greater than 172 picocuries per gram (the equivalent of sourcs material), with g
values as high as 51,000 picocuries per gram. Measurements of the site's g
buildings show that all onsite buildings have extensive areas with gross
alpha, gross beta-gamma, external gamma, and transferable alpha and beta

| contamination that exceed the appropriate limit.

, Radiological ground-water quality was assessed at 40 of the onsite wells.
! With the exception of one extremely high radium-226 concentration of 4500

picocuries per liter in the western portion of Area A, the highest radium-226
concentration was found in the southeast corner of Area A (390 picocuries per|

liter) . The lowest radium-226 concentration in any onsite well was 34 g
picocuries per liter. These results are above the existing standard of 30 Epicocuries per liter set by the U.S. Nuclear Regulatory Commission (NRC) and
the proposed U.S. Environmental Protection Agency (EPA) standard of 5
picocuries per liter. All but two of the analysis results for uranium-238
were below the NRC standard of 40 picocuries per liter for this radionuclide;
however, the majority of the results exceeded the EPA proposed standard of 10
picocuries per liter of total uranium.

I

I
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I In summary, surveys within Area A indicate that large quantities of the
radioactive residue still remain on the site. Radium-bearing residues are
present in soil beneath and adjacent to nany of the buildings, as well as in
the top few feet of soil over much of the area. Alpha contamination levels,I beta-gamma dose rates, and external gamma radiation levels in some areas of
the buildings and outdoors in Area A are above current Federal guidelines.
Radon, radon daughter products, and thorium-230 levels in building air are

I also above current Federal guidelines in many instances. The ground water in
Area A is also well above the current maximum permissible concentrations for
radium and uranium.

Area B, although with lower contamination levels than Area A, is also
above current Federal guidelines for radioactivity. Beta-gamma dose rates,
external gamma radiation levels, radium in soil, and uranium and radium in

ground water were all above the applicable guidelines. The 2- to 6-foot layer
of contaminated soil on this area appears to be under approximately 8 to 9
feet of clean fill, which held surface contamination levels in this area lower
than those of Area A.

Area C, a former lagoon area, was used as a depository for liquid wastes
during uranium and radium recovery operations. The surface and subsurface

I soils are more contaminated than Areas A and B. A mucky material remains
beneath the surface, with high concentrations of uranium and radium. Current
Federal guidelinas for soil radioactivity, ground-water radioactivity, and
dose rates are exceeded in this area.

.

Radon and radon daughter products have been measured off the site at
levels possibly in excess of current Federal guidelines.

A.2.2 Standards qcverning reraedial action

The U.S. Environmental Protection Agency (EPA) has the primary
responsibility for developing environmental standards for the disposal of
hastes. In 1960, the EPA proposed standards for inactive uranium-processing

j sites under the Uranium Mill Tailings Radiation Control Act of 1978. These
'

proposed standards are currently being revised, and may be made less
! stringent. For the sake of feasibility, however, the proposed remedial action

has been designed to satisfy the proposed standards.

The EPA-proposed standards limit the annual average release of radon gas
to the air from dispersed tailings to 2 picocuries per square meter per second,'

which is about twice the average for normal soils.

I

I|
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The performance standard for ground-water protection provides that
selected contaminants from disposed tailings piles into ground water will not *
exceed specified levels. The contaminants specified are the same as those in
the National Interim Primary Drinking Water Regulations. The only exception |is the fluoride limita*. ion. The EPA has omitted fluorides from the proposed a
standards because they are not important constituents in uranium mill
tailings. If upstream ground-water levels exceed the specified concentration
levels, then no further degradation is allowed. For existing sites, the EPA
is proposing that the ground-water protection standards be applied starting
1.0 kilometer from the site.

The existing site conditions at Canonsburg and the proposed regulatory
requirements for the safe disposal of wastes from inactive uranium processing
sites define a unique set of considerations for onsite disposal.

A.2.3 Considerations for remedial action

With the radon and ground-water standards proposed by EPA, the 1000-year
containment standard, and the long-term management objectives of NRC, the
study of in-situ stabilization of the Canonsburg residues must deal with the
following issues:

1. Heterogeneity -- Can a differentiation be made between various types
and degrees of contaminat.Sn, and can a spectrum of control strategies |be developed to daal with them? 5

2. Excavation -- Is excavation (either partial or complete) a necessary g
part of the in-situ stabilization scenario? What is the extent of g
excavation required? If no excavation is required, can the areas of
highest coatamination levels be isolated to prevent public-health and
environmental problems?

3. Area C materials -- Is it feasible to dispose of Area C materials on
the site? How can this be accomplished?

4. Buildings -- What control measures are required to deal with the on-
site buildings? If demolition is required, can the demolition rubble
be disposed of on the site? Can any of the material be salvaged?

5. Multiple protection goals -- Can the contaminated material be isolated

from storm-water infiltration while the radon flux rate from it is |simultaneously held below regulatory levels? W

6. Ground-water protection -- Can the ground-water flow regime and g
contaminant-leaching mechanisms be accurately established and control W
strategies developed to deal with the conditions? If these phenomena
cannot be completely determined, can flexible strategies be developed
to deal with the spectrum of uncertain conditions?

I
E
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I 7. Newly generated wastes -- What management activities will be required
for wastes created as a result of remedial-action activities (i.e.,
waste waters, dust, etc.)?

8. Flooding -- What flood protection measures might be required during
and after conrtruction?

9. Expected life -- Can an engineering design be developed for which the
reasonably expected life is 1000 years? What historical or
experimental basis is there for predicting the 1000-year life?

10. Cost -- Is there a cost-effective approach to in-situ stabilization at
the Canonsburg site? Would there be a significant cost savings as a

I result of in-situ stabilization instead of decontamination and off-
site disposal?

There are uncertainties in existing conditions such as the following:

1. Amount of contaminated materials.

2. Characteristics of contaminated materials.

3. Ground-water flow regime and potential for leaching of contaminants.

However, by using reasonable assumptions based on existing data and developing
a flexible in-situ stabilization scenario, these uncertainties can be taken
into consideration.

I

A.2.4 Conceptual approach for remedial action

This scenario is based on a conceptual approach that is conclusive in,

j g terms of feasibility and flexible enough to accommodate ooth the previously
! g described uncertainties and the variations in regulatory requirements. The

approach is modular, allowing various parts of the study called modules to be
added or deleted depending on the results of further field study, changes in

I regulatory posture, or other design requirements.

The essential modules to be considered for in-situ stabilization at
| Canonsburg include the following:

| 1. Contaminated material handling.

2. Encapsulation of contaminated material.

3. Additional site work.

I 4. Environmental management.

I
i I

A.1-7



I

A.3 CONTAMINATED-MATERIAL HANDLING

The contaminated-material module is required for assessing amounts and
levels of contamination and sources and types of contaminated material. This g
is especially necessary at Canonsburg because of the heterogeneity of the 3
contamination. This module covers the classification of contaminated material
and the handling methods in terms of removal, excavation, decontamination, g
disposal, etc. g

The existing data on surface and subsurface contamination at the site and
knowledge of previous operating procedures indicate a large area of subsurface
contamination in the lagoon portion of Area C, and a scattering of " hot spots"
(contamination at levels of hundreds to thousands of picoeuries per gram of
radium-226) in Areas A and B. The hot spots in Area A are relatively close to
the surface (0 to 8 feet), but in Area B they are deeper (8 to 14 feet) .

The buildings in Area A have floors of contaminated soils or cracked
concrete; these floors release radon gas and particulate daughter products.

Insufficient data exist to properly characterize the contaminated
materials in Area C. Conflicting reports have been made concerning the |characteristics of these materials, particularly pH and their potential for a
contaminant leaching. The uncertain chemical nature of the contaminated
materials does not prevent the selection of a feasible in-situ stabilization gconcept as long as the construction materials used are resistant to wide g
variations in pH.

There are two basic conceptual approaches for in-situ stabilization. The

first is to excavate and dispose of all contaminated materials in a specially
designed repository. The second involves a judicious selection of some of the
contaminated materials for excavation and disposal in this manner; the |remainder would be stabilized in place, without excavation. W

The problems with excavation of the entire site are many

1. There is a logistics problem of secure handling and storage of large
quantities of contaminated materials after they have been excavated.

2. Increased construction costs are involved in large excavations
adjacent to Chartiers Creek.

3. Construction-worker exposure is increased.

4. Massive construction efforts will increase the time required for
construction which may delay the remedial-action schedule.

I

I
I
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I After consideration of the distribution of contaminated materials and
their varying degrees of contamination and heterogeneity, it appears that the
most feasible in-situ stabilization would involve a judicious selection of
o.-ly some of the materials for excavation and disposal. The remainingI materials would be stabilized in place using cover systems. This concept
requires that all onsite buildings be decontaminated and demolished and that

the more contaminated soils in Areas A and C be excavated. The building

i debris would be disposed of in the excavated portion of Area C, as well as
other excavations, if possible. The more contaminated soils excavated from
Areas A and C would be disposed of by placement in a specially designed cell

I which would totally encapsulate the material with a liner and a cover.
Contaminated soils in Area B, located well below the surface, would receive
additional soil cover (cap) over the entire area, as would areas surrounding
the encapsulation structure.

Figure A-1 shows the areas of excavation required to remove soils
contaminated with radium-226 at concentrations of greater than 100 picocuries
per gram in Areas A and C. Little excavation should be needed in Area B since
the contamination is so deeply buried that the existing overburden, plus an
additional soil cover, will be sufficient to control radon emanation and
infiltration.

The physical and chemical properties of the Area C material have not been
accurately quantified as yet. It has been described as " soup" or " yogurt"I with pH values reportedly ranging from as low as 2 to as high as 13. In
consideration of these uncertainties, it was decided to assame a worst-case
condition of excavation by dragline to demonstrate the feasibility of the

I project concept. A sampling and analysis orogram to more fully characterize
the Area C material is recommended before any excavation activity.

I In some sections of Area C ground water is only 4 feet below the surface.
Even during dry-weather periods, the ground water may only be 8 feet below the
surface in Area C. Therefore, it may be necessary to dewater the area to
facilitate excavation of contaminated material. Dewatering would simplifyI handling of the material after excavation as well.

I
I
I

I
I
I
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I
A.4 ENCAPSULATION OF CONTAMINATED MATERIAL

I The encapsulation-cell module is required for developing handling
strategies for the most highly contaminated materials at the site. The source

I and character of these materials is developed in the contaminated-material
module. The encapsulation-cell module addresses the evaluation, selection,
and interaction of cover and liner materials and the conditioning and handling
of these materials. The proposed location of the encapsulation cell is shownI on Figure A-2. The cover and liner configuration recommended for use is shown

on ligure A-3.

The encapsulation area is designed to contain the excavated more
contaminated soils. It consists of a multilayer cover and a low-permeability=

liner. The cover is designed to limit radon flux from the encapsulated

I materials to 2 picoeuries per square meter per second and to limit
infiltration to as low as 1 percent of the annual average precipitation. The
design of this cover represents a new approach in landfill design.
Traditional designs allow water to penetrate the fill material and provide for

I long-term collection and possible treatment of leachate as it is generated.
In the type of design proposed, the liner is essentially impermeable to ensure
that no significant leachate escapes the cell. The multilayer cover is
designed to minimize infiltration so that little leachate is generated. The
liner then serves as a backup system to the cover. This type of design is
escentially maintenance-free in application. The cover system should be

I constructed of entirely natural naterials- The use of these materials is the
best assurance of extended life because of their inherent structural stability

and high resis,tance to biochemical degradation. -

A.4.1 Multilayer cover systen

A primary purpose of the covar system described in this subsection is to
reduce radon fluxes at the surface of tne covered Canonsburg disposal site to

2 picocuries per square meter per second or less. It is necessary to design

the cover to accommodate the higheet radon flux anticipated from the
encapsulation area. The site characterization indicates that the highestI radon flux could be 1000 to 1500 picoeuries per square meter per second from
the encapsulated material and up to several handred picocuries per square
meter per second from the remainder of the site.

Analyses of the effects of varicus cover configurations on radon flux
rates were conducted using a computer model developed by Rogers Associates

I Engineering Corporatioa (RAECO, March 1981) . The flux rate of 1000 to 1500
picocuries per square meter per second from the encapsulation area can be
controlled to the specified regulatory level of 2 picocuries per square meter

I
per second with the use of a 10-foot multilayer cover system (3 feet of clay,
1 foot of gravel, 6 feet of soil) . The flux rate of several hundred
picocuries per square meter per second flux from the remaining soils can be
controlled to the specified level with the use of a 6-foot soil cover. SinceI contamination at several hundred picocuries per square meter per second and
less can be adequately controlled by the 6-foot soil cover, it was determined
that the excavation of soils contaminated with radium-226 at these lower
concentrations would not be necessary.

I
4
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E

A 6-foot multilayered cover system (3 feet of clay, 1 foot of gravel, 2 g
feet of soil) was considered an optional design for the encapsulation area due 3
to the uncertain status of the EPA criteria. If the radon flux criterion was
increased to 50 picocuries per square meter per second, this cover system g
would provide adequate radon control at a lower cost than the 10-foot-thick

Edesign. Similarly, the use of several thicknesses of soil was considered for
cover for the remainder of the site in the event that the radon flux criteria
become less stringent.

A.4.2 Liner system

The primary purpose and function of a liner system is to retard the g
physical movement of water into the natural environment. An optimal liner gdesign would address the dual function of minimizing water (leachate) movement
while passively treating any leachate that does migrate through the liner.

Upon reviewing the performance evaluation of various liner materials, it
was determined that low-permeability native soils, admixtures of soil and
bentonite, and bentonite itself are most suited to this application. The g
specific liner material, however, can only be selected once the readily 3
available native soils are tested for permeability and cationic exchange
capacity and the need for bentonite is established. The liner has been gdesigned to be only as effective as the multilayered cover in terms of water

Econtrol. Therefore, there should be no leachate or water buildup and no
long-term maintenance requirements for leachate collection. Any water
percolating through the liner will undergo ion-exchange attenuation through |the clay. =

I'A.4.3 Ion exchange

An ion-exchange barrier may be considered a means of controlling, if
necessary, the migration of radionuclides in or into ground water. This type
of system could be constructed as follows:

1. A curtain or barrier designed to intercept the flow of ground water
around the periphery of the site.

2. A liner placed under the encapsulation cell designed to intercept any
leachate that may be generated.

Ion-exchange material may be composed of the following:

1. Natural soils (clays generally have a high cation-exchange capacity) .
2. Synthetic resins (zeolites, macroreticular polymers, gels, etc.) .

I
I
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I The selection of the type of ion-exchange material will generally depend I

on the following factors: |

1. Characteristics of the water or leachate that will be handled.
2. Presence and concentration of other ionic species. I

3. Type of ionic species that must be removed.
4. Economic considerations.

I 5. Effective life.
6. Construction feasibility.

I In addition, the ion-exchange function of a barrier or liner must be
compatible with the other desired functions. For example, a primary purpose
and function oc a liner system is to retard the physical movement of water
through the liner.I
A.4.4 Waste conditioning

waste conditioning is generally performed to meet one of the following
three objectives:

1. To improve the handling and physical characteristics of the waste.

2. To decreane the surface area across which transfer and loss of
contained contaminants can occur.

3. To limit the solubility of various contam.nants within the waste.

Objectives 1 and 3 could be important at the Canonsburg site.

A nunber of fixation and conditioning methods were considered for
application including the following:

1. Cement-based techniques.
2. Lime-based techniques.
3. Tnermoplastic techniques.
4. Thermosetting resins.;

M 5. Encapsulation techniques.
6. Class and ceramic fixation techniques.

I 7. Thernal stabilization.
8. Acid extraction of contaminants.

I

I
I
I
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They may be used in the event material excavated from Area C is found to |

have a low pH, which could damage a liner or cap made of bentonite clay and '

soil. Of the conditioning techniques considered, the lime-based techniques
are the most applicable to the Area C material. Fixation techniques using |lime-type products usually depend on the reaction of lime with a pozzolanic * 5'
material, water, and the waste to produce a concrete-type material. The most ;

common pozzolanic materials used in waste fixation are cement-kiln dust, fly
|ash, and pulverized slag. These materials are readily available in the |

Pittsburgh area. The effectiveness of chemical fixation using this technique I

must also be demonstrated through bench-scale tests that simulate the actual
|process.

I
1A.5 ADDITIONAL SITE WORK

The additional-site-work module is required for addressing those parts of
the site other than the encapsulation cell. This module includes general site
preparation such as flood control, dust control, and vehicle and worker
decontamination, as well as handling strategies for contaminated materials
other than those addressed in the encapsulation-cell module.

Additional site requirements which have been addressed as part of the |in-situ-stabilization concept include the following: W

l. Flood control and storm-water management, both during and after g'
construction. g

2. Site-access control and security. I
i

1

3. Vehicle decontamination.

4. Fugitive-dust control.

5. Worker decontamination and health considerations.
1

1

6. Materials handling.

In addition, the areas of the site not included in the eacapsulation cell
must be addressed. They snould be covered with a maximum of 5-1/2 feet of
noncompacted fill and 6 inches of topsoil to support vegetation. Utilization

|of materials from the Burrell landfill site and from the vicinity proper as '

fill or cover materials is also feasible. Computer simulation efforts have
shown that this should be sufficient to control radon flux to regulatory |

t

levels and to significantly reduce infiltration. |

*The term pozzolanic applies to silicate-type material.

I
I|
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I
I A.6 ENVIRONMENTAL MANAGEMENT

The environmental-management module is required for considering the
environmental effects of construction activities. This module addresses
environmental monitoring during construction, ground-water, surface-water, and
waste-water management both during and af ter construction.

I The cleanup strategy proposed for Area C could require initial dewatering
of the soils in the area before excavation and the maintenance of a low
ground-water table by continued pumping of the wells during the excavation.
The waste waters, along with those generated during building decontaminationI and daily vehicle and worker decontamination, may require treatment for the
removal of radioactive species before discharge to Chartiers Creek.

Storm runoff into the open excavation pits during construction should be
collected and may require treatment before discharge. The waste-water
treatment would include a sedimentation-and-surge basin followed by multimedia

I pressure filters for the treatment of suspended material. These could be
followed by cation- and anion-exchange beds for the control of dissolved
species, if necessary. Water softening may also be used in order to reduce

I the need for resin regeneration in the ion-exchange beds. Effluent quality
should be monitored before discharge. The final design of waste-water
treatment facilities would be determined by further characterization of the
waste waters to be generated.

To control contamination in ground water, interim measures may be needed
until complete natural renovation of the area is accomplished. Existing data

I on ground-water quality and the flow regime are not sufficient to precisely
determine requirements and design parameters for such an interim measure.
Offsite migration of ground-water contamination has not been identified yet.

I However, in order to establish the feasibility of the remedial-action concept
a subsurf ace ion-exchange barrier was evaluated for application. If further
confirmation studies establish the need for interim means of protecting the
ground-water quality, this barrier, composed of a mixture of sand and natural

I zeolite, could provide a means of passive treatment for contaminated ground
water flowing through the upper layer of unconsolidated material on the site.
Within five to ten years the ion-exchange capability of the bed will be

I exceeded, but, by then, the effects of remedial action will have eliminated
further contamination of the ground water. A water budget analysis of the
proposed cover systems shows that 1 percent or less of the water impinging on
the site will percolate througn the waste.I

I
I
I
I
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I
A.7 APPROXIMATE COST ESTIMATE

An approximate cost estimate for in-situ stabilization of the Canonsburg
site is given in Ta ble A-1. The costs are presented in a modular format to
allow each element of the control concept (e.g. , cover by itself , etc. ) to be
reviewed. It should be noted that this " approximate cost" is based on
conservative assumptions. A preliminary cost estimate should be prepared as
part of the detailed engineerirg phase of this project.

It should be noted that this cost estimate does not include site
acquisition, cleaning of fs ite propert ies, and preparation of the Environmental EImpact Statement (EIS) . A significant reduction of the project cost could be g
realized by reducing the areas to be covered, reducing cover thickness, and
verifying water quality conditions, to redefine the need for the ion-excharge
barrier and portions of the waste-water treatment plant.

I
A.8 CONCLUSIONS

I
The study of the Canonsburg site was initiated to ascertain the

feasibility of onsite stabilization of all the radioactive contamination.
Upon completion of this study, the following can be concluded:

1. An innovative remedial-action plan fcr in-situ stabilization has been
developed that is both cost effe?tive and f easible. Preliminary
estimates are for a total cost of approximately $10 reilliori.

2. A multilayered cover system has been developed. It i s 10 f eet thick , |consisting of 3 feet of clay,1 foot of gravel, and 6 feet of soil. It E
restricts water infiltration to 1 percent and controls radon flux

rates to the regulatory levels of 2 picocuries per square meter per
second.

3. All of the more contaminated materials (23,700 cubic yards of soil and
14,000 cubic yards of demolition rubole) on the site can be handled
using demonstra ted technologies.

4. The 80,000 cubic yards of material on the Bur rell landfill site and |the 5700 cubic yards of material on the vicinity properties can a3.so W
be incorporated into this design.

5. These disposal technologies will satisfy proposed EPA and current NIC
criteria for remedial action, and are flexible enough to handle a
variety of future regulatory posture s.

6. This plan will minimize impact to the public during construction (a
period of approximately 18 months) , and its implementation will ensure

I long-term stability.

! I
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Ta ble A-1. Approximate costa

;

Item Appoximate ccat

Dicapsulation area (3 acres)

S 720,000
Liner

I Material filling 80,000

Multilayer cover with vegetation 935,000

$1,73 5,0 00
32btotal

Remainder of siti (2 7 acre s)
6-f oot cover with vegetation $1,7 90,000

cantaminated soil excavation (2 3,985 cubic yards)

I Dewater Area C 60,000

Excavation and material handling 215,000

$2 75,000
subtotal

Building decontamination and demolition

Building decontamination 200,000

I Salvageable-steel decontamination (4,700 tons) 30,000

Building demolition 575,000

Demolition-debris handling (18,000 cubic yards) 120,000

$9 25,000Subtotal
510,C00

wastewater treatment

Ioa-excharvie barrier (4 8,000 square f eet) 500,000

I General site preparation

Flood <ontrol bara (2,400 f eet) 140,000

14ncing (7,000 feet) 1 % ,000I Rennve railtoad embankment and tract (1,900 feet) 40,000
Vehicle decontamination 30,000

werker facility 30,000

Demobilization and cleanup 25 000

I Subtotal $4 65,000

$ 6,2 00,0 00@nstruction cost
930,000

Contirgency (15 percent)

Standby equipment and crewb 500,000

(100 days at E5000 per day)I 7) 3,0C 0Eng ineering

2nstruction and enviror. mental management 31,500,000

$9,8 4 3,00 0M AL

I iabased on Diqineerirn News Pecord cost index 35603 all individual cost items
include 15 percent contingency f or quantities, labor rate, etc.

I bCost of idle time for inspections, construction quality control, monitorirq , and
inclement wea ther.

I
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1 EXECUTIVE SUMMARY

I 1.1 SCOPE AND OBJECTIVES

The Burrell Mwnship site, located in western Pennsylvania, receivedI approximately 11,600 tons of radioactively-contaminated material in late 1956
and early 1957 from the Vitro Manufacturing Company's operations in
Canonsburg, Pennsylvania. WESMN was requested to conduct an engineeringI study to determine the feasibility of stabilizing the site in accordance with
the U.S. Environmental Protection Agency's (EPA) interim standards (45 FR
27366-27368, April 22,1980, and 46 FR 2556-2563, January 9,1981) . The scope

I of this study is limited to those alternatives that can be implemented on the
site and will not require removal and offsite disposal of radioactively-
contaminated material.

Four alternatives for control of the radioactive material at the Burrell
site were considered and evaluated, as follows:

1. Site stabilization and closure.
2. Site control and containment.
3. 9aste excavation and encapsulation.
4. Waste excavation, incineration, and encapsulation.

I
1.2 SITE CWMCTERIZATION

l.2.1 Introduction'

'Ihe current conditions at the Burrell site have been characterized using
published information and detailed field investigations to determine the

; site's radiological, hydrogeological and water-quality conditions.

t

|I
1.2.2 Site history

The Burrell site is located in western Pennsylvania approxinately 40 miler
! east of Pittsburgh (Figure 1-1) . The 50-acre site is situated within a bend ,

| of the Conemaugh River (Figure 1-2) . During the 13 50 's, the Pennsylvania

i Railroad operated the site as a dump for a variety of wastes, including
'= railroad ties. Radiological contamination of the site resulted from tne

disposal of 11,600 cubic yards of residues during cne time period, i.e.,

|| October 1956 to January 1957, from the Vitro Manufacturing Company operations
'W in Canonsburg, Pennsylvania. The waste residues were generated under Atomic

Energy Commission (AEC) contract AT-(30-1)-16 83, and were reported to consist
of pitchblende, carbonate cake, calcium fluoride, and magnesium fluorideI (Leggett et al. ,1979) . These residues contained approximately 6000 cubic'

yards (dry volume) of waste residues containing an average of 0.097 percent
uranium oxide by weight.

| A.2-3
|
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I
The uranium (approximately 6 cubic yards of uranium oxide) was classified as |
" unrecoverable material-measured." The wet volume of the residues was E
estimated to be 10,000 cubic yards, and since the material was shipped wet, it
appears that approximately 1600 cubic yards of possibly nonradioactive
materials were mixed with the radioactive materials during loading.

1.2.3 Radiological characteristics of the site

A radiological survey of the Burrell site was conducted by Oak Ridge |
National Laboratory in late 1977 (Legget t el al. , 197 9) . During this survey, m
measurements were taken of the following:

1. Beta-gamma dose rate s.

2. Concentrations of radium-226 (Ra-226) and uranium-238 (U-238) in soils
and subsurface water.

3. Gamma-radiation levels as a means cf estimating radium-226
concentrations in bore holes.

4. Concentrations of radon-222 (Rn-222) and its daughters in ambient air.

These surveys indicated that radioactive residues containing an estimated
5.8 tons of 0.097-percent uranium oxide (approximately 1.5 curies of
uranium-238) were transferred from the Canonsburg site and dumped at the
Burrell site. Analyses of subsurf ace-soil samples for 76 holes augered on
this site to depths of 50 feet revealed the general location of residues
containing an estimated above-background total uranium-238 activity of 1.3
curies, and an estimated total radium-226 activity of 4 curies. It appeared |
that more than 75 percent of these residues were at least 10 feet beneath the e
surface (Figure 1-3) . Radioactive residues were also scattered on the
surf ace. At some points the surface soils showed radium-226 concentrations of
several thousand picoeuries per gram, uranium-238 soil concentrations of 360
picocuries per gram, and external-gamma-radiation levels at 1 meter in excess
of 600 microroentgens per hour, and beta-gamma dose rates at 1 centimeter from g
the surf ace in excess of 5 millirads per hour. Such measurements were not, g
however, representative of the entire arear at most sampling points
radionuclide concentrations in surface soils and radiation levels at the
surface and at 1 meter above the surface were less than 10 times background |
levels. Figure 1-4 depicts the surface radiation levels found at the site. W
The maximum concentrations of radioisotopes in onsite ground-water samples
were 370 picoeuries per liter for thorium-230,10 picoeuries per liter for g
radium-22 6, and 4 03 picocuries per liter for uranium-23 8. Analyses of water 3
and sediment from drainage pathways from the site to the Conemaugh River
indicated that. these radionuclides were at or only slightly above background
levels in these pathways off the site. Atmospheric radon levels were, with one
exception, at background levels; radon-daughter-product concentrations were
also at backgroend levels,

s
.
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!I
I During July 1981 and January and February 1982, WESTON conducted a limited

radiological survey that included measurements of uranium-23 4, -23 5, and -23 8,
and radium-226 in ground we.er and gamma-radiation levels at various depths in
augered bore holes (Figure 1-5) . This survey found very little radiation atI the site. The external gamma-dose rates were essentially at the background
level, and the radium and uranium levels in ground water were at or slightly
above background. Very little radioactivity was present in soils near or
below the surface. The highest uranium concentrations found in the ground
water were 6.6 picocuries per liter of uranium-234, 0.22 picoeuries per liter
of uranium-23 5, and 5.3 picocuries per liter of uranium-23 8. The total
uranium concentrations for wells in the known dump area ranged up to 12I picocuries per liter. The radium-226 levels in the ground water from all
wells tested were found to be at background level. In 7 tut of 28 bore holes
gamma-radiation levels were found to be above background level, with most of
the activity in these holes at depths less than 7 feet.

In March and April of 1982, Bendix Field Engineering Corporation performed
a confirmatory survey of the Burrell site, including gamma-radiation levels
and estimates of radium-22 6, magnetic susceptibilities, potassium, thorium,
and total potassium-uranium-thorium in the bore holes. In 9 out of 28 bore
holes the gansna-radiation levels were above background level, with most of theI activity at depths less than 8 feet. The estimates of radium-226 concentra-
tions in subsurface soils ranged from less than 1 picocurie per gram to 800
picocuries per gram. Only seven observations were documented in which radium
activity was greater than 10 picoeuries per gram.

In general, the Bendix survey results confirmed WESTON's conclusion that

I the levels of radioactivity in the contaminated zone at the site have declined
since the 1977 survey by ORNL. This reduction is evidenced in Table 1-1 where
the average radium-226 concentration in ground water decreased by a factor of
approximately 3, and for uranium-238, by a factor of approximately 24.

The reduction of these radioactivity levels at the site may be due to the
radionuclides leaching and migrating through various pathways, or theI redistribution of activity throughout larger portions of the site. Regardless
of the mechanism, it is clear that radioactivity at the site is currently at a
very low level and does not warrant any extensive remedial action.

Ta ble 1-1. Comparison of ground-water radioactivity (picoeuries per liter)

I
1977 ORNL data 1981-1982 WESTON data Proposed

| Nuclide Ra ng e Average Ra ng e Average EPA standard

I Ra-226 0.5 - 10 3.6 1.0 - 2.02 1.06 Sa
U-238 2.1 - 40 3 31.8 0.10 - 5.73 1.33 10b ,,

I
aIncludes Ra-226 and Ra-228.
bTotal uranium.
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1.2.4 Hydrogeological characteristics

The present hydrogeological environment at the Burrell site has been
substantially affected by past site use as a borrow area (documented in 1949

I air photographs) . (The hydrogeological features and the water budget for the
Burrell site are shown on Figure 1-6, and tabulated in Table 1-2. ) ne
excavation of materials lef t a bowl-shaped pit with steep sides in the

I unconsolidated colluvium and alluvium. This bowl was subsequently filled with
a variety of materials, including railroad ties, rubble, and low-level
radioactive waste. The result is a high-permeability fill overlying

I low-permeability colluvium, alluvium, and bedrock. Ground-water pump-test
data on the fill indicated a transmissivity of 36,490 gallons per day per foot
of drawdown, and a permeability of 1840 gallons per day per foot of cross-
sectional area. In the alluvium and colluvium the transmissivity was 264, andI the permeability was 9.6. The large permeability differential between the two
materials indicates that ground water in the fill is not the principal source
of recharge for the bedrock, therefore, the ground water from the fill exits

I the site directly and not by way of the bedrock. Ground water exits the site
as ef fluent to both the ponds and the river.

I
We ground-water quality at the site is only slightly af fected by the

waste material as compared to background conditions. Even though sulfate was
found to be above Federal drinking-water standards in all samples, this and
all other nonradiological above-standard values were within the range expected

I in the coal-containing bedrock underlying the site. We radiological water
quality was within Federal drinking-water standards for most samples.

I
1.2.5 Remedial-action requirements

The latest radiological survey of the Burrell site, conducted in March and
April 1982 by the Bendix Corporation, concluded that the current levels of

g radiation do not warrant extensive remedial action. However, because of theI

g uncertainty about the final EPA standards (yet to be published) , a g
conservative approach has been taken. We remedial action discussed in this
report is based on current (stringent) EPA proposed requireroents for cleanup

|| of inactive uranium-mill-tailings sites and designated properties. Such
standards would require removing the contaminated material that exceeds, on'=

the average, 5 picoeuries of radium-226 per gram, or stabilizing and

I containing the site to prohibit the release of radionuclides in various
pathways into the environment for at least 1000 years.

Since the scope of this study is to investigate only the feasibility ofI onsite remedial-action alternatives, only those alternatives that do not
require of fsite disposal of contaminated material have been developed and
evaluated.

1

I
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Table 1-2. Flow-net calculations

Flow through unit cross-sections

q = Kdh g , a_
N b

I *ere

K = Hydraulic conductivity.

Ng = Number of flow channels,

a/b = Ratio of spacing of equipotential

lines (a) to flow lines (b) .

Oh = Change in potential (head) between
two equipotential liras (b -h ) .l 2

nd = Equipotential units between bl a nd h .I 2

Refer to Figure 1-6 (a) .

Oh = Drop in head between W19 and W7.

K = 0.16 f t/ min.

ng = 2.

a/b = 0 .1.

q = (0.16 f t/r in. ) (9 42.2' - 9 37.9' ) 1 (0.1)
4.7

3q = 0.029 f t / min.

Total flow across 2000 ft. cross-section Q:
3= 58 f t / min. = 452 gym.Q

Refer to Figure 1-6 (b) .

db = Drop in head between edge of site andI| Pond D.

K = 0.16 f t/ min.

I ng = 2.

a/b = 0.19.

9 * Kdh a

I g,D
"d,

,

g g = (0.16 f t/ min. ) (9 50 - 937) 1 (0.19),

9

q = 0.08 9 f t/ min.

I Total flow across 950 f t. cross-section
i

3= 39.1 f t / min. = 30 5 gymQ

02tflow from Pond D = 2 00 gpa (field estimate) .

30 5
[ -2,gg
| 105 gpm -- direct seepage to river

Tbtal direct seepage to river

452
+105

I 557 gpa

|
|
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1.3 REMEDI AL-ACTION ALTERNATIVES

1.3.1 Control requirements

Radiological monitoring and exploration at the site indicated only a few
localized soil areas with radionuclide levels exceeding the EPA proposed
standards and requiring some remedial action, with minimal radioactive |contamination of ground water, and with a probable annual average radon flux, =

based on soil radium-226 content, which was essentially at background levels.
However, the characteristics of the site create sczne uncertainty about future |increases in radionuclide losses through any of several mechanisms. 'Ih e se E
characteristics include the following:

1. Pond topography -- As constituted, the ponds have side slopes of
greater than a 1:1 slope. Erosion of the slopes on the north side
could produce erosion channels potentially extending into the
contaminated zone and thus might allow the direct release of
radionuclides into runoff. =

2. Surface permeability -- The materials currently on the surface of the 5filled area are quite porous; infiltration has bee n estimated as high 3
as 85 percent. %e leaching of radioisotopes har probably occurred in
the past, but might increase from present levels if decomposition
releases more soluble materials.

3. Landfill stability -- The fill material has substantial quantities of
decomposable materials. As this material continues to degrade,
subsidence in the ground surface will occur over an extended period of
time. The reculting surface cracking may increase infiltration and
leaching, and expose shallow radioactive zones.

4. Shallow burial -- Because of shallow burial of the material, the
contaminated zone is sufficiently near the surface that penetration by g
burrowing animals or vegetative toots may expose contaminated buried g
material or damage a final cover system.

A series of alternatives for site remedial action were investigated. The
overall objective for developing the remedial-action alternatives was to

j produce a range of alternatives from which an optimum plan could be
formulated. The essential features of the four remedial-action alternatives |are summarized in Table 1-3. %e alternatives are the following: E

1. Site stabilization and closure. g2. Site control and containment. g
3. Waste excavation and encapsulation.
4. Waste excavation, incineration, and encapsulation of residues.

I
I
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Ta ble 1-3. Common f eatures of onsite remedial-action alternatives

Roots and
Ground-wa t er Pond Su rface Decomposition burrowing

Alternative stabilization slopes permeability settlement animals

1. Site stabilization Gravel underdrain Fill Fill contaminated Slope only. Stone layer.
and closure at pond elevation. ponds area to obtain 2

percent slope.

2. Site control and con- Gravel underdrain Fill Fill to obtain 4 Increased Stone layer.
tainment at pond elevation. ponds percent slope plus slope only.>

clay cap.,

w

0 3. Waste excavation Gravel underdrain Fill Clay cap and Slope only. Stone layer.* and encapsulation a t pond elevation, ponds" liner.

4. Wa te excavation, Gravel underdrain Fill Clay cap and Bu r n d ecom- Stone layer,
incineration, and at pond elevation. ponds" liner. posible ma-
encapsulation terials.

aEncapsulation areas are partially located over the existing ponds.



I
The main factors addressed in all of these alternatives include the

following:

1. Stabilization cf contaminated material and control of ground water.
2. Reduction of slopes surrounding the ponds to minimize erosion.
3. Reduction of surface permeability to reduce infiltration.
4. Reduction of the consequences of decomposition and settlement.
5. Reduction of the potential for root and animal penetration.

The four alternatives are evaluated in subsection 1.3.6, relative to the
following set of criteria:

1. General suitability -- The approach should be consistent with the
problems identified, and should avoid overly complex remedial actions
that are not clearly justified by site conditions.

2. Environmental effectiveness -- The plan should address the site
characteristics in a direct manner and without the creation of g
secondary environmental and exposure impacts. 'Ihe selected 3
alternative should ensure continued compliance with all environmental
standards pertaining to air, water, and soil quality.

3. 'mchnical feasibility -- The recommended plan should incorporate
proven technology and should be within the capabilities of
conventional construction contractors.

4. Cost-effectiveness -- Increased levels of expenditure should produce
recognizable gains in environmental protection appropriate to the g
level of expenditure. g

1.3.2 Alternative 1: site stabilization and closure

The main features of this alternative (conceptually presented on Figure
1-7) include the following: =

| 1. Reduction of infiltration (to approximately 20 percent of total annual |
| precipitation) through the contaminated zone by placement of a 5

two-layer surface-cover system consisting of the following:

a. A 12-inch stone and gravel layer covered by a geotextile layer,
b. An 18-inch soil layer covered by 6 inches of topsoil.

| 2. Reduction in the potential for animal and root penetration, as well as
pctential radon emanation, by placement of the two-layer cover
components.

I
|

I
|
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3. Reduction of surface erosion by establishing a vegetation cover, |
improving the drainage pattern for the site by constructing swales and N
sedimentation ponds for storm-water control.

4. Stabilization of the side slopes in the contaminated zone by
backf illing ponds B, C, and D.

5. Control of the ground-water elevation in the area of the contaminated
zone by placing a gravel subdrain at the lower portion of ponds B, C,
and D (as shown on Figure 1-5) to reduce the potential for water to
rise into the waste materials.

,

6. Overall site management and improvement to prevent excessive erosion
and potential exposure of contaminated material through environmental
pa th ways.

The preliminary cost estimates for the major components of this site
stabilization and closure alternative are summarized as follows:

Landfill surface cover and stabilization $ 597,000

Installation of subdrain, pond filling, and rehabilitation $ 1,13 4,0 00

Overall site management and inprovements $ 349,000

Contingency, engineering, and management $ 700,000

To tal $ 2,780,000
( Approximately $2.8

million)

It should be noted that these estimates are very conservative and are
based on the stabilization and closure of large portions of the disposal site.
It is probable that the appropriate level of remedial action may only require
implementation of part of the site stabilization and closure plan. This would
reduce the cost to below $1 million.

I
1.3.3 Alternative 2: site control and containment

The main features of this concept are very similar to those described for
Alternative 1, with the exception of the following:

1. Substantial reduction in the infiltration through the contaminated
zone (to less than 1 percent of the total annual precipitation) by
installing a multilayer cover system consisting of the following:

a. Earth fill to establish a 4-percent grade, with the addition of
bentonite clay admixture in the top 6 inches of this layer.

I
i
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I
b. A 12-inch stone and gravel layer covered by a geotextile layer.

c. An 18-inch layer of soil covered by an 8-inch layer of topsoil.

2. Incorporation of an ion-exchange medium in the subdrain layer in the
lower portion of ponds B, C, and D.

I The preliminary construction cost estimates for the site control and

containment alternative are as follows:

Multilayer cover and stabilization $ 1,517,000

Installation of subdrain and ion-exchange medium, $ 1,64 4,000

pond filling, and rehabilitation

overall site management and improvements $ 349,000

Contingency, engineering, and management $ 1,230,000

To tal $ 4,740,000

(Approximately $4.8I million)

I 1.3.4 Alternative 3: waste excavation and encapsulation

'Ihe main features of this concept consist of the following:

1. Excavating the waste material (approximately 213,000 cubic yards) from
the contaminated zone and removing it to a staging area.

2. Placing a clay and soil liner in the excavation area af ter preparing
the subgrade.

3. Installing a gravel subdrain, and backfilling and rehabilitating ponds
C, and D (as described in Alternative 1) .

4. Transferring the excavated material from the staging area, and placing

and compacting the excavated waste and contaminated material in the
lined area.

5. Placing a multilayer cover system (similar to the cover for

| Alternative 2) over the lined area to encapsulate the excavated waste.

6. Overall site management and improvements (similar to those discussed

for Alternative 1) .

I

'
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The preliminary construction cost estimates for the major components of E

the waste excavation and encapsulation alternative are summarized as follows: E

Installation of subdrain, pond filling, and rehabilitation $ 845,000

Material excavation and staging $ 1,705,000

Installation of clay liner, material placement, and $ 2,555,000
encapsulation with a multilayer cover system

Overall site management and improvements $ 1,051,000

Contingency, engineering, and management $ 2,15 9,000

To tal $ 8,315,000
(Approximately $8.3

million) I
1.3.5 Alternative 4: waste excavation, incineration, and encapsulation

The main features of this concept are similar to those described for
Alternative 3 with the following steps added between the waste removal and
encapsulation activities:

1. Staging and sorting the excavated material followed by shredding the
bulky combustible material (e.g. , railroad ties) for size reduction.

2. Incineration of the combustible fraction of the excavated waste
materials in two parallel rotary-kiln incineration lines.

3. Conditioning and cleaning flue gas from the incineration units using
cooling chambers, a roughing filter, and high-efficiency particulate
air f11ters.

4. Burial of the incinerator residues in the encapsulation area along
with the other noncombustible waste materials.

|

I.
I:
I
I
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I The preliminary cost estimates for the major components of this
alternative are summarized as follows:

Installation of subdrain, pond filling , and rehabilitation $ 845,000

Material excavation, staging, and sorting S 1,705,000

Shredding and incineration of the combustible fraction $2 2,160,000

Installation of clay liner and encapsulation of waste $ 1,5 00,000

and incinerator residues

Site management and inprovements $ 1,051,000

Contingency, engineering , and management $ 10 ,920,000

Ib tal $3 8,181,000

I (Approximately $38

million)

I
1.3.6 Evaluation of alternatives

A qualitative evaluation of the four onsite remediation alternatives has
been performed. A summary of this analysis is presented in Table 1-4. It

should be noted that each alternative can meet regulatory and environmental
requ irements. However, the selection of an optimum level of control is also a
function of technical f easibility and cost-effectiveness.

I Alternative 1, site stabilization and closure, meets all the environmental
objectives and the technical feasibility and implementation requirements. This
concept, in comparison to the other three approaches, ranks highest in terms
of cost-ef fectiveness. The other alternatives do not substantially add to theI environmental effectiveness, technical feasibility, or implementation of the
remedial-action program in ccznparison with the additional construction costs
associated with these alternatives.

I Alternative 2, site control and containment, represents added control of
infiltration through the contaminated zone. However, this reduction does not

I correspond to any additional environmental benefits, since even with the
current levels c f infiltration, the radiological limits of the Federal primary
drinking water standards are not exceeded. Moreover, the complex multilayer
cover system will complicate the implementation of the remedial action whileI raising questions about the effects of waste degradation and subsidence on
long-term integrity. Similar concerns can also be raised about the need for
and the cost-effectiveness of the ion-exchange barrier to be incorporated in
the subdrain. Therefore, this concept is not recommended.

I
I
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Ta ble 1-4. Evaluation of remedial-action alternatives

1 2 3 4

mate excavation,
Evaluation Site stabilization Site control Waste excavation incineration, and
cri teri a and closure and containment and encapsulation encapsulation

Environmental criteria

Air-quality impacts Good Good Fa ir Poor

Surface-water impacts Fa ir Fa ir Fa ir Fa ir

Ground-water impacts Fa ir Fa ir Good Good

> Secondary impacts Good Good Poor Poor,

Fu ture 1and use Poor Poor Poor Fa ir

Technical criteria

hchnical feasibility Good Fa ir Poor Poor

Iong-term stability Fair Fa ir Good Good

Implementation featurea Good Fa ir Poor Poor

Economic criteria

Cost-e f fectiveness Good Fa ir Poor Poor
($2.9 million) ($4.8 million) ($8.3 million) ($38 million)

Impact on future UMTRA Good Fa ir Poor Poor
sites

M M M E E E E E E E E E E E E E E
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I Alternative 3, waste excavation and encapsulation, is not recommended for

the Burrell site because of its questionable technical feasibility and
implementation, and the possible secondary environmental and exposure impacts
from waste excavation and handling, and its poor cost-effectiveness.

Alternativej , excavation, incineration, and encapsulation of residuals,
is not recommended because of its questionable technical feasibility and
implementation, and because of the possibility of secondary impacts from
disturbing, handling, and incinerating the wastes. This concept is also not
feasible because of its prohibitive cost (an order of magnitude higher than
Alternative 1) .

'Ihe conclusion drawn from this analysis is that Alternative 1 meets all of
the environmental, technical, and cost-effectiveness criteria. Therefore, it
is recommended that the feasibility of onsite remedial action be based on this
approach (site stabilization and closure) . Furthermore, this level of control
should be considered an upper limit for the Burrell site, since recent
radiological surveys suggest that the contamination level has declined.
Partial implementation of the Alternative 1 control elements may reduce the
cost of remedial action below $1 million.

I
1.4 FEASIBILITY OF THE RECOMMENDED ACTION

1.4.1 Feasibility analysis

I 'Ibn criteria were established to evaluate the feasibility of the
recommended engineering concept. These criteria are discussed in the
paragraphs that follow.

1. Meeting regulatory requirements -- It is anticipated that the

I recommended concept will meet the proposed requirements for air and
water quality; however, it is difficult to predict long-term
compliance with extended life criteria (e.g. ,1000 years) because of
the anticipated differential subsidence of the waste material in the
fill. The recommended concept should not, however, result in
significant releases of radionuclides even if subsidence and

settlement continue for the foreseeable future.

2. Environmental effectiveness -- The recommended concept will provide
; adequate protection of air, water, and land quality.

3. Cost-effectiveness -- The site stabilization and closure concept,
Alternative 1, could cost as much as $2.8 million. Partial
stabilization and closure (e.g. , not filling the ponds) could reduce,

| the cost below $1.0 million. Although Alternative 1 is less costly
than other onsite or offsite alternatives, it is equally effective and
superior in technical feasibility and implementation.

I
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4. Use of demonstrated technology -- The recommended concept utilizes

proven and demonstrated construction techniques and materials such as
,

soil, gravel, and clay. We overall approach is very similar to |
rehabilitation and closure of inactive municipal, commercial, and g
industrial land-disposal sites. 3

5. Iong-term stability -- The materials selected for site stabilization g,
and closure are natural and durable materials that should maintain the g
integrity of the site for a long time. Because of the organic nature
of the existing landfill materials, some level of long-term 1

maintenance is required to prevent land subsidence and disruption of |1the closure integrity as the landfill materials continue to decompose. =1

6. Public acceptance -- During the scoping meeting held 3 July 1981 at g
Black Lick, the DOE received a petition favoring in-situ stabilization 3
over other concepts that require excavating, removing , reprccessing ,
and hauling the waste matarials because cif secondary impacts and
exposure that could occur.

7. Conductibility and schedule -- We site stabilization and closure
activities can be achieved in approximately one year using
conventional earthmoving equipment and will not require highly
specialized construction equipment or skilled personnel.

8. Implementation and practicability -- The recommended concept can be
implemented and is practical. However, detailed engineering analysis
and design tasks must be performed before starting construction.

9. Flexibility of control elements -- We recommended concept is flexible
and could be implemented partially or in phases for improved
cos t-ef fectivenes s.

10. Impact on the UMrRA Project -- The Burrell site, a vicinity property,
should be viewed, from a radiation point of view, as a lower priority g
property. Complete site stabilization and closure should be a
considered as an upper limit (cost $2.8 million) . Other means of cost
reduction should be pursued further.

1.4.2 Implementation guidelines

te guidelines for implementing the recommended alternative are presented
in the paragraths that follow,

l. Final engineering design -- The recommended design for the site
stabilization and closure alternative for the Burrell site (shown on
Figure 1-8) is based on the following:

a. Using a two-layer cover system ovt.r the contaminated landfill zone.

I
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I
b. Installing a subdrain and backfilling the pond areas contiguous to

the contaminated zone,

c. O/erall site management to improve drainage and reduce
infiltration.

Before the work can begin, a detailed engineering evaluation and design
will be required to develop the following:

.

a. Optimum level of remedial action and the need for cover and pond
stabilization.

b. Swale elevation and pond-filling details.

L. Type and quantity of materials required for filling the ponds.
.

d. Provisions for draining pond A to lower the water table in the

area (north of the railroad track s) . W

2. Construction sequence -- The site stabilization and closure effort g
will require approximately one year to stabilize the ponds, cover the 5
contaminated zone, and complete overall site improvements, as
requ ired. Before the construction activities, however, the access g
road and rail crossing must be improved to receive the construction g
materials (soil, gravel, clay , etc.) .

3. Material availability -- We construction materials required for full |
implementation will consist of large quantities of soil, gravel or "

stone, and clay (up to 250,000 cubic yards) . Wese riaterials should
be available close to the site. A smaller quantity of bentonite clay E
(500 tons) will be required for stabilizing the pond and may have to E
be imported from a considerable distance (e.g. , Wyoming) .

4. Traf fic patterns and control -- The access road to the site must be
improved before construction activities begin. In addition, a
rail-unloading facility will be required if it is feasible to
transport the construction materials by rail. Traffic and
rail-crossing controls will be required during the entire construction
period.

5. Environmental monitoring during construction -- A moderate level of
radiation monitoring during construction is recommended to record the
contamination 2 vels at the site and to protect the health of the
cons truction woi.k er s.

I
I
I
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1.5 CONCLUSIONS AND RECONENDATIONS

1.5.1 Conclusions

ne conclusions reached from this project are as follows:

I 1. Radiological surveys performed by Oak Ridge National Laboratory,
WESTON, and Bendix Corporation have shown the following:

a. Concentrations of airborne and ground-water radionuclides, for the
most part, are below current and proposed Federal guidelines.

b. There is no significant measurable transport of radioactivity of fI the site.

c. Soil radiation levels are, on the average, below the EPA proposed

I standards; however, such limits are exceeded in a few localized
areas.

I 2. Hydrogeological investigations indicate that the site has high
transmissivity and permeability. This appears to have caused a
redistribution or reduction of site radiation levels between the 1977
and 198 2 radiological surveys. The ground water currently containsI radiation levels below the Federal primary drinking-water standards.
This decline in radionuclide concentrations is expected to continue.

I 3. An analysis of the site's radiological and hydrogeological conditions
indicates that the Burrell site requires only a minimal level of
remedial action.

4. Of the four alternatives for onsite remedial action evaluated, only
one, site stabilization and closure, is technically and
environmentally justified, and then only as an upper limit.

5. Partial implementation of the stabilization and closure alternative
could alleviate the potential radioactivity problem based on the

I extent of the current site radiological conditions. B is could reduce
the remediation cost from $2.9 million to less than $1 million,

| particularly if selective site covering and/or nonfilling of the ponds
is possible.

6. The base concept, site stabilization and closure, when implemented in
full or in part, would meet the feasibility criteria set for thisI project (i.e. , regulatory requirements, environmental protection,
cost-effectiveness, technical feasibility, etc.) .

I
I
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1.5.2 Recommendations

The following are the recommendations concerning the f easibility of r.
program for onsite stabilization of the Burrell site:

1. The UMIRA project office and the Technical Assistance Contractor (TAC)
should continue following the status of regulatory requirements issued g
by the EPA for inactive uranium-mill-tailings sites and vicinity El
properties. The current level of radiological contamination should be |

checked against the final standards when they become available.

2. If the radiological-contamination levels in soils, air, and water at
-

the site are below or close to the levels requiring remedial action,
as indicated by the final EPA standards (to be promulgated in late
1982) , the UMTRA and TAC project teams may elect to investigate the
feasibility of requesting an exemption for the site based on the
current insignificant radiation levels and resultant minimal potentia E
environmental impacts. De Burrell site could be exempted as a 3
vicinity property, thereby reducing or eliminating the remedial action
ef fort and costs. It is also possible that the DOE could acquire the g
site, conduct minimal remedial action, and permanently restrict access g
to the site.

3. If remedial action is required, the site stabilization and closure |
alternative should be considered the proposed action for establishing =

the feasibility of an onsite remedial-action program. mis
alternative should be viewed as an upper limit since the existing E
radiological conditions of the site may preclude the necessity for E
remedial action under the EPA standards. If remedial action is
required for the Burrell site, the means of reducing costs over the
basic alternative should be investigated. This may include:

a. Selective site improvements, partial cover, and closure.
b. Stabilization of specific contaminated areas.
c. Use of onsite materials for stabilizing the adjacent ponds.

4. Af ter confirming the level of remedial action at the Burrell site that |
will be required to meet the regulatory and programmatic standards, E
the TAC should confirm the site conditions, establish the design
requirements and parameters, and finish the preliminary design in g
preparation for detailed design and construction by the Remedial g
Ac tion Contractor (RAC).

I
I
I
I
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I Appendix A.3

ENERGY AND OTHER RESOURCES CALCULATIONS

The values given in the tables in this appendix are estimates of the amounts
of energy and materials necessary for the entire project.

I
I
I
I
I:
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Table A.3-1. Electrical power use by alternative (kilowatt hours)

I Alternative Base Contingency Total
(25%)

I
Alternative 2

Canonsburg

Storage trailers (2) 112,000

I Shower /lockerroom trailer 30,250

Hot water 3,000
Waste-water treatment plant 7,800
Yard lighting 24,650

Subtotal 177,700 44,300 222,000

Burrell

Storage trailer 45,300

I Shower /lockerroom trailer 42,300
Hot water 2,500

Waste-water treatment plant 2,600
Yard lighting 20,300

Subtotal 113,000 27,000 140,000

Total 290,700 71,300 362,000

Alternative 3

i
Canonsburg 177,700 44,300 222,000

Burrell

Storage trailer 5,100

Hot water 800I Yard lighting 900

Subtotal 6,800 1,700 8,500

Total 184,500 46,000 230,500

|

! I
1

A.3-1



I
'

Table A.3-1. Electrical power use by alternative (kilowatt hours)

(continued)

I-

Alternative Base Contingency Total
(25%)

Alternative 4

Canonsburg

Storage trailers (2) 112,000
Shower /lockerroom trailer 60,500
Hot water 3,600
Waste-water treatment plant 12,000 |Yard lighting 27,000 m

Subtotal 215,100 54,900 270,000

Burrell 113,000 27,000 140,000

Hanover

Storage trailers (s) 115,000

Shower /lockerroom trailer 64,500
Hot water 3,900
Waste-water treatment plant 10,900
Yard lighting 28,000

Subtotal 222,300 57,700 280,000

Total 550,400 139,600 690,000

Alternative 5

Canonsburg 215,100 54,900 270,000 E

Burrell 6,800 1,700 8,500

Hanover 222,300 57,700 280,000

Total 444,200 114,300 558,500

I

I
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Table A.3-2. Fuel use by alternative (gallons)

I Utilization
Alternative Base factor '1btal

I
Alternative 2

Diesel fuel

Canonsburg 250,668 x 0.80 200,000
Burrell 108,605 x 0.80 87,000

Subtotal 287,000

Gasoline

Canonsburg 40,300 x 0.80 32,000
Burrell 48,680 x 0.80 40,000

Subtotal 72,000

Total 359,000

Alternative 3

Diesel fuel

| Canonsburg 228,468 x 0.85 195,000
= Burrell 90,232 x 0.85 77,001

Subtotal 272,000

Gasoline

Canonsburg 39,160 x 0.85 33,000

Burrell 6,120 x 0.85 5,000

Subtotal 38,000

Total 310,000

|

|I
I
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Table A.3-2. Fuel use by alternative (gallons)

(continued)

I
Utilization

Alternative Base factor Total

Alternative 4

Diesel fuel

Canonsburg 663,430 x 0.90 600,000
Burrell 108,605 x 0.80 87,000
Hanover 607,317 x 0.80 485,000

Subtotal 1,172,000

Gasoline

Canonsburg 48,400 x 0.80 40,000
Burrell 48,400 x 0.80 40,000
Hanover 21,840 x 0.80 18,000

Subtotal 98,000

Total 1,270,000

Alternative 5

Diesel fuel

Canonsburg 663,430 x 0.90 600,000
Burrell 90,232 x 0.85 77,000 =

Hanover 431,795 x 0.85 367,000

Subtotal 1,044,000

Gasoline

Canonsburg 48,400 x 0.80 40,000
Burrell 6,120 x 0.85 5,000
Hanover 20,080 x 0.80 16,000

Subtotal 61,000

Total 1,105,000

A.3-4
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Table A.3-3. Concrete use by alternative (cubic yards)

I Waste-water
treatment Pads for Stabilization of

Alternative plants truck wash filter sludge TotalI
Alternative 2

Canonsburg 70 190 4,850 5,000

Burrell 70 190 1,000 1,260

Total 140 380 5,850 6,260

Alternative 3

Canonsburg 70 190 5,000 5,260

Total 70 190 5,000 5,260

Alternative 4

Canonsburg 70 190 7,500 7,760

Burrell 70 190 1,000 1,260

Hanover 70 190 4,250 4,510

Total 210 570 12,750 13,530

Alternative 5

|

Canonsburg 70 190 7,500 7,760|

Hanover 70 190 3,250 3,510

Total 140 380 10,750 11,270

I
I

|

|
|

i

|

|
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Table A.3-4. Water use by alternative (gallons)

Dust Truck Steam
Alternative control cleaning cleaning Total

Alternative 2

Canonsburg 150,000 1,320,000 650,000 2,120,000
Burrell 125,000 60,000 185,000---

Total 275,000 1,380,000 650,000 2,305,000

Alternative 3

Canonsburg 150,000 1,320,000 650,000 2,120,000
Burrell 125,000 125,000--- ---

Total 275,000 1,320,000 650,000 2,245,000

Alternative 4

Canonsburg 1,000,000 3,700,000 650,000 5,350,000
Burrell 125,000 60,000 185,000---

Hanover 1,600,000 2,400,000 --- 4,000,000

Total 2,725,000 6,160,000 650,000 9,535,000

Alternative 5

Canonsburg 1,000,000 3,700,000 650,000 5,350,000
Burrell 125,000 --- --- 125,000 g
Hanover 1,600,000 2,400,000 --- 4,000,000 g

Total 2,725,000 6,100,000 650,000 9,475,000

I
I
I
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Appendix A.4

ORDER-OF-MAGNITUDE COST ESTIMATES FOR PERFORMING REMEDIAL ACTION
AT THE ALTERNATIVE SITES
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Table A.4-1. Summary of cost estimates

Item Canonsburg Burrell Hanover Total

Alternative 2

6General site preparation $ 465,000a $ 670,000 ___ ___

b ___Contaminated soil excavation 275,000a 3,200,000 ___

Building decontamination and
demolition 925,000a ___ ___

Waste-water treatment plant 512,000a 380,000b ___ ___

Encapsulation 1,735,000a 2,800,000b ___ ___

Fill importation 1,790,000a 1,010,000b ___ ___

c 500,000a 500,000bStandby equipment and crew

Subtotal $6,200,000 $ 8,5 6 0,000 $14,760,000

Contingency (15 percent)d $ 2,214,000
Monitoring and radiation management (15 percent) 2,214,000
Engineering and construction management (15 percent) 2,214,000
Iagal, administration, and site acquisition 2,800,000

Total **f $24,202,000

Alternative 3

General site preparation $ 465,000a $ 349,0009 --- ---
,

| Contaminated soil excavation 275,000a ___ ___ ___

Building decontamination and 925,000a ___ ___ ___

demolition
Waste-water treatment plant 510,000a __ ___ ___

Encapsulation 1,735,0003 --- --- ---

Fill importation 1,790,000a ___ ___ ___

. E Stanaby equipment and cre.c s00,000a --- --- ___

E Landfill surface stabiliza- --- 597,0009 --- ---

tion -- contaminated area
1,134,0009 ---Pond rehabilitation ---

i

Subtotal $6,200,000 $2,080,000 $ 8,280,000---

Contingency (15 percent)d $ 1,242,000
Monitoring and radiation management (15 percent) 1,242,000

,

| Engineering and construction management (15 percent) 1,242,000
' Legal, administration, and site acquisition 1,656,000

To tal'' a f $13,662,000

.
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Ta ble A. 4-1. Summary of coat estimat2a (continusd)

It em Ca nonsburg Bur rell Ha nover 'Ib tal

Alternative 4

General site preparation 3 465,000h $ 670,000b S1,500,000b,h ___

Contaminated soil excavation 5,560,000h 3,200,000b ___ ___

Building decontamination and 925,000h ___ ______

and demolition
Waste-water treatment plant. 510,000h 380,000b 380,000 ,h ___b

Encaps ulation 8,500,000h 2,800,000b ___ ___ g
Fill importation 1,500,000h 1,010,000b ___ g___

Standby equipment and crewc 1,000,000h 500,000b _____

Subtotal $18,460,000 $8,560,000 $1,880,000 628,900,000

Contingency (15 percent)d $ 4,335,000
mnitoring and radiation management (15 percent) 4,335,000

|Engineering and construction management (15 percent) 4,335,000
Ingal, administration, and site acquisition 3,300,000 W

'Ib tal* * f $4 5,20 5,000

Alternative 5

General site preparation 3 465,000h 3 349,000g 31,ogo,coch __

Contaminated soil excavation 5,560,000h --- - - - - ---

Building decontaminacion and 925,000h ___ ______

demolition
Waste-water treatment plant 510,000h -- 380,000h a--

|Encapsulation 8,500,000h --- --- ---

Fill importation 1,500,000h ___ ___ ___

Standby equipment and crewC 1,000,000h -- -- --

597,0009Iandfill surface stabiliza- -- -- --

tion -- contaminated area
Pond rehabilitation -- 1,134,0009 ---

Subtotal $18,460,000 82,080,000 $1,380,000 $21,920,000

Contingency (15 percent)d 3 3,288,000
Monitoring and radiation management (15 percent) 3,288,000
Engineering and construction management (15 percent) 3,288,000 |
Ingal, administration, and site acquisition 2,730,000 3

Total **f $3 4,514,000

aSe e Ta ble A. 4-2.
bSee Ta ble A.4-3. ECCost of idle time for inspections, construction quality control, monitoring, E

and inclement weather.
dBased on Engineering News Record Cost Index 3560.

'An ion-exchange barrier may be considered a means of controlling the migration
of radionuclides in or into the ground water. The approximate cost of $500,000 is
not included in the total.

fTotal does not include the cost of transporting the degradable organics (i .e. ,
wood products) to a controlled low-level waste landfill (Harford, Washington, or 3
Beatty, IMvada) .

95e e Ta ble A. 4-4.
hSee Ta ble A.5-5.
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Table A.4-2. Order-of-magnitude cost estimate for Canonsburg site --

Alternatives 2 and 3

Item Approximate cost

General site preparation

Flood-control berm (2,400 feet) $ 240,000
Fencing (7,000 feet) 100,000
Remove railroad embankment and track (1,900 feet) 40,000
Vehicle decontamination 30,000

I Worker facility 30,000
Demobilization and cleanup 25,000

Subtotal $ 465,000

Contaminated soil excavation (23,985 cubic yards)

Dewater Area C 60,000
Excavation and material handling 215,000

Subtotal $ 275,000

Building decontamination and demolition

Building decontamination 200,000
Salvageable-steel decontamination (4,700 tons) 30,000
Building demolition 575,000
Demolition-debris handling (18,000 cubic yards) 120,000

Subtotal $ 925,000

Waste-water treatment plant -- Subtotal $ 510,000

Encapsulation area (3 acres)I|

| Liner 720,000
Material filling 80,000
Multilayer cover with vegetation 935,000

Subtotal $1,735,000
|

E Fill importation (27 acres)

6-foot cover with vegetation -- Subtotal $1,790,000

Standby equipment and crew (100 days at
$5000 per day) -- Subtotal $ 500,000I

| Tbtal $6,200,000

A.4-3



Table A.4-3. Order-of-magnitude cost estimate for Burrell site --
1

Alternativos 2 and 4 j
1

Item Approximate gost

General site preparation -- Subtotal $ 670,000

Contaminated soil excavation

Excavation (80,000 cubic yards at $10 per cubic yard) 800,000
Staging and loading (80,000 cubic yards at $4 per cubic yard) 320,000
Material hauling (80,000 cubic yards x 65 miles at
$0.40 per cubic yard mile) 2,080,000

Subtotal $3,200,000

Waste-water treatment plant

Burrell 380,000
Hanover 380,000

Subtotal $ 700,000

Encapsulation area (5 acres)

Liner at $200,000 per acre 1,000,000
Material filling 800,000
Multilayer cover 1,000,000

Subtotal $2,800,000

Earth work soil importation and backfilling |(16,000 cubic yards at $10 per cubic yard) 160,000 m

Backfilling adjacent ponds 850,000

Subtotal $1,010,000

Preparation of new site (Hanover)
(50 acres at $10,000)-- Subtotal $ 500,000

Standby equipment and crew
(100 days at $5,000 per day) -- Suorotal $ 500,000

Total $9,440,000

t

I
I
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Table A.4-4. Order-of-magnitude cost estimate for Burrell site --

Alternatives 3 and 5

Item Approximate cost

i

General site preparation

Lightly grade 8 acres and add fill $ 40,000

I Apply topsoil on 10 acres and seed 80,000
Construct sedimentation basin and drainage 34,000
Construct access roads and install fencing 150,000
Worker facilities 20,000
Demobilize and clean up 25,000

Subtotal $ 349,000

Landfill surface stabilization -- contaminated area

Construct earth fill for surface slope 180,000
Place stone-drainage blanket 81,000
Install geotextile 70,000
Install 18-inch earth cover 186,000
Apply topsoil and seed 80,000

Subtotal $ 597,000

Pond rehabilitation

Grade and install subdrain 183,000
Place fill material in pond area 435,000
Install 2-foot cover over fill material 146,000
Place bentonite in earth cover under swales 290,000
Apply topsoil and seed 80,000

Subtotal $1,134,000

Total $2,080,000

| ||

. ||

.

||
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Table A.4-5. Order-of-magnitude cost estimate for Canonsburg site --

Alternatives 4 and 5

Item Approximate cost

General site preparation

Canonsburg (see Table A.4-2) $ 465,000
Ranover (100 acres at $10,000 per acre) 1,000,000

Subtotal $ 1,465,000

Contaminated soil excavation
,

Areas A, B, and C (250,000 cubic yards at $10 per
cubic yard) 2,500,000

Dewater Area C 60,000

Excavation (250,000 cubic yards at $4 per cubic yard) 1,000,000

Haterial hauling (250,000 cubic yards x 20 miles
at $0.50 per mile-yard) 2,000,000

Subtotal $ 5,560,000

Building decontamination and demolition (see Table A.4-2)

Subtotal $ 925,000

Waste-water treatment plant

Canonsburg 510,000

[ Hanover 380,000
i

Subtotal $ 890,000

Encapsulation area (15 acres)

Liner at $250,100 per acre 3,000,000
Material filling at $10 per cubic yard 2,500,000
Multilayer cover at $200,000 per acre 3,000,000

Subtotal $ 8,500,000

'ikail importation and backfilling (150,000 cubic
yards at $10 per cubic yard) -- Subtotal $ 1,500,000

Standby equipment and crew (200 days at $5,000 per
day) -- Subtotal $ 1,000,000

Tbtal $19,840,000

A.4-6
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Table A.4-6. Unit costs, including material, labor, and equipment

I Item Cost

Fill -- select $ 7.65 per cubic yard
Fill -- placement 2.75 per cubic yard
Borrow and haul 5.10 per cubic yardI Clay fill -- borrow 11.17 per cubic yard

-- place 3.00 per cubic yard
Bentonite 543.00 per ton
Fill and compact (general site) 3.90 per cubic yard
Sand fill 7.15 per cubic yard
Gravel fill 6.90 per cubic yard

I Clean fill 5.00 per cubic yard
Topsoil 9.40 per cubic yard
Vegetation 0.60 per square yard
Grading -- rough 2.10 per cubic yardI -- finish 0.60 per square yard
Riprap 18.25 per square yard
Basin excavation 3.10 per cubic yard

I 2 inches asphalt 4.50 per square yard
Coacrete -- pads, etc. 275.00 per cubic yard
Fencing -- 8-foot chain link 12.00 per linear foot

-- gates 51.70 per linear footI -- posts 131.00 each
Grading 22.50 per square foot
Dewatering 3100.00 each,

|
1
,

I

I
I
I
I
I

|
|

|

A.4-7
|

|



|

I |

I
I
I Appendix A.5

ESTIMATES OF SOIL LOSSES

The following calculations indicate the amounts of soil that are
expected to be removed from the sites through erosion and runoffI during the various phases of the project.

I ~
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Table A.5-1. Estimates of soil loss off the sites during construction

I Value
Symbol Description Canonsburg Burrell Hanover Basis

i
R Rainfall and runoff 150 140 150 Incal conditions

erosivity index

" K Soil-erodibility 0.25 0.25 0.33 -a
factor

L Topographic factor 0.34 1.9 2.35 -b
s

C Cover 1.0 1.0 1.0 -c

P Supporting practices 1.0 1.0 1.0 -d

i A Annual soil loss 12.75 66.5 116 -e
(tons per acre
per year)

a50 percent silt at Canonsburg and Burrell, 55 percent at Hanover. 20

I percent sand at all sites. 2 percent organic material at Canonsburg and
Burrell, 1 percent at Hanover.

bSlopes of length 600 feet, 800 feet, and 800 feet; 2 , 6 , 7-percent

g grade, at Canonsburg, Burrell, and Hanover, respectively.

3 cAssumes no ground cover.
dNot applicable -- applies only to intensive farming practices.

OUsing the Universal Soil Loss Equation (U.S. EPA, 1975):

A=RxKxL xCxP.s

: Eg Canonsburg Burrell Hanover

Acreage 30 50 50

SDRf 0.50 0.46 0.46

Total annual
,

" soil loss (tons
per year)9 191.25 1529.50 2668.00

fSDR (sediment delivery ratio) -- Obtained from SCS National Engineering
Handbook, Section 3, " Sedimentation," Chapter 6, " Sediment Sources, Yields,

g Delivery Ratios," Figure 6-2.

W 9A = R x K x L x C x P x total acreage x SDRs
,

|I

A.5-1
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Table A.5-2. Estimates of soil loss off the sites after remedial action

Value
Symbol Description Canonsburg Burrell Hanover Basis

I
R Rainfall and runoff 150 140 150 Local conditions

erosivity index

K Soil-erodibility 0.25 0.25 0.33 -a
factor

I'L Topographic factor 0.34 1.9 2.35 -bs

C Cover factor 0.003 0.003 0.003 -c

P Supporting practices 1.0 1.0 1.0 -d

A Annual soil loss 0.038 0.199 0.349 -e
(tons per acre
per year)

Acreage 30 50 50 --

SDR Sediment delivery |
ratio 0.50 0.46 3.46 -f M

ibtal annual soil loss g
(tons per year) 0.57 4.60 8.00 --9 g

a50 percent silt at Canonsburg and Burrell, 55 percent at Hanover. 20
percent sand at all sites. 2 percent organic material at Canonsburg and
Burrell, 1 percent at Hanover.

bSlopes of length 600 feet, 800 feet, and 800 feet; 2,6, 7-percent
grade, at Canonsburg, Burrell, and Hanover, respectively.

cAssumes 95 to 100 percent ground cover with herbaceous plants and
decaying duff or litter at least 2 inches deep, and 25 percent canopy cover
with shrubs and small trees.

dNot applicable -- applies only to intensive farming pramices. g'Using the Universal Soil Loss Equation (U.S. EPA, 1975): 3
A=RxKxL xCxPs

fSDR (sediment delivery ratio) -- Obtained from SCS National Engineering
]Handbook, Section 3, " Sedimentation," Chapter 6, " Sediment Sources, Yields,

Delivery Ratios," Figure 6-2.

9A = R x K x L x C x P x total acreage x SDRs

I
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Table A.5-3. Estimates of soil loss for 1000 yearsa j

I Canonsburg Burrell Hanover

R 0.12 inch 0.56 inch 0.98 inch

abased on the following:

Annual soil
loss after
remedial tons lbs in.

in y x n x O yr s x 12 f t1,000-yr soil loss in in. = a , ,

I sq ft lbs
Area (acre s) x 4 3,560 acre x 90 cu f t

I tons
Annual soil loss yr

= 6.12
Are a (acre s)

I
I
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Appendix A.6

BORROW PITS

Local contractors in the Canonsburg and Hanover Township areas have borrow
pits with the necessary quantities of soil for rehabilitation of either site.
The approximate locations and distances to several sites are shown in Table

I A.6-1. At the present time there are no known active borrow pits in the area
around Burrell Township.

I It should be pointed out that between now and the actual initiation of
cleanup activities these borrow pits may become unavailable, or possibly new,
closer sites will be developed. It has been our experience that once a

i
project is slated for startup many contractors and landowners will have the
quantity and type of fill required. It is important that prior to beginning
any construction activities all necessary soil testing be completed to ensure
receiving suitable soil.I

I
I
I
e

i

I
I
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Table A.6-1. Borrow pit locations

Distance to
Site location Hanover Canonsburg

(miles)

Houston Pike Street 10 2

Hickory, PA Route 50 10 10

Bavington Route 22 10 17

M&M site Route 18 3 24

I
Source: Batty, 1982; Orient, 1982.

I
E
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I Batty, F., 1982. Batty Excavating, Washington, Pennsylvania, Telephone
conversation with Dr. M. V. Mellinger, Roy F. Weston, Inc., West Chester,
Pennsylvania on September 10, 1982.

Orient, D., 1982. M6M Equipment Company, Florence, Pennsylvania, Telephone
conversation with Dr. M. V. Mellinger, Roy F. Weston, Inc. , West Chester,
Pennsylvania on September 8, 1982.

U.S. EPA (Environmental Protection Agency), 1975. Control of Water Pollution
f rom Cropland , Volume I, EP-600/2-75-026a.
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METEOROLCGICAL MONITORING PROGRAMS
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Appendix B.1

METEOROLOGICAL MONI'IORING PROGRAMS

E
The meteorological monitoring system employed at the Canonsburg site is

the Climatronics Electronic Weather Station (EWS) . The electronic weather

I station is composed of six individual meteorological sensors and a recording
device. It continually monitors and records specific meteorological
parameters. By using alternating and direct current operation the electronic
weather station can operate unattended for as long as 31 days using ll5-volts
alternating current line power or two standard 6-volt lantern batteries. The
recorder and batteries are solid state, and are housed in a weatherproof

I
fiberglass enclosure. The sensors may be located as far as 1000 feet from the
recorder without a loss of accuracy.

The meteorological parameters monitored at Canonsburg are wind speed, windI direction, relative humidity, temperature, integrated solar radiation, and
precipitation. Wind speed is sensed by a photochopper using a solid-state
light source. Wind direction is sensed by a precision potentiometer with
540-degrees output (eliminating the problem of crossover) . The relative
humidity sensor enables full range measurement (0 to 100 percent) between

0 0-30 C and +50 C. The temperature sensor utilizes a precision thermistor

I 0with 0.5 C accuracy. Solar radiation is measured by a photovoltaic sensor.
Precipitation is measured by a tipping rain and snow gauge with 0.01-inch
resolution. The specifications for the individual sensors and for the
recorder are contained in Table B.1-1.

The recorder prints through the impinging action of its two styluses
driven by the chopper bar against the pressure-sensitive chart paper. Its

h presentation is a series of dots appearing as a continuous line. The recorder'

" contains a multiplexer that allows the six meteorological parameters to be
recorded on the chart paper simultaneously. The recorder operates by swinging
each stylus to three separate zones on each half of the chart paper.

| Recording on the chord of the stylus arch by the edge of the chopper bar
i g is possible because the styluses are able to write along their length rather

E than at their points. This results in chart gaper printed with straight lines
and rectilinear recordings.

| The standard electronic weather station chart operates at 1 inch per
j hour. Therefore, 24 hours of operation are recorded over 24 inches of chart

paper. The entire length of the paper roll is printed with hours (1 to 12)
g along the left margin and horizontal lines marking each 15 minutes (1/4 inch)'

E interval. The electronic weather station recorder contains an internal timing
mark which provides a check of the drive mechanism. All sensors come to rest
for 5 minutes every 24 hours, which results in a zero printout on the chart

I paper.

I

| I
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Table B 1-1. Specifications of the Climatronics Electronic Weather Station

Distance or Damping
Sensor Accuracy Ra ng e time constant Th reshold ratio

Ii
Sensor specifications (me tric)

Wind speed 0.011 m/sec 0 to 50 Wsec 2.4 m 0.3 3 m/sec
or 1.5 percent I

Wind direction +1.5 percent 0 to 3600 2.4 m 0.33 Wsec 0.4 to |!
mechanical 0.6 5

0 to 5400 g
elec tronic g

Relat ive +2 percent 0 to 100 10 see
humidity 0 to 100 perc ent

percent

|Tempera ture +0. 5 50C -300 to 10 sec
+500C E

Integrated +3 percent 0 to infinity, in 2 Langley steps and 20 E
solar radi- Langley cycles g
ation

Precipitation +1 perc ent 0 to infinity, in 0.0254-cm and 0.254-cm
cycles

1
Sensor Ra ng e 01 art resolution

Electronic weather station recorder specifications (me t ric)

Wind speed 0 to 25 Wsec 0.22 m/sec
0 to 50 m/sec

IWind direction 0 to 540 C +50

Relative humidity 0 to 100 percent +2 percent
_

Te mpera ture -300C to +20 C 0.5 5 C0 0

0 00 C to +50 1

Integrated solar 0 to a La ngleys 2 Langleys/
radiation division

IPrecipitation 0 te a cm 0.0254 cm

(0.0254-cm events)

I
Sourc e: Climatronics service manual.
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The electronic weather station includes a method for site calibration
during use. Each parameter is calibrated against a precision internal
reference source. The proceduta is accomplished by adjusting specific

I potentiometers contained on an extender board within the recorder.

Calibration of the electronic weather station at the Canonsburc site is
performed once a month in conjunction with changing the chart paper rolls and
batteries.

The Canonsburg meteorological monitor was installed in April 1979, and has
been operating continuously since then. The sensors are situated at the topI of a 33-foot tower on the highest level of Building 10 (Figure 1-3). This
configuration represents the optimum location within the site confines,
minimizing the effects of site structures on wind conditions.

An identical station was installed at the Burrell site in May 1981. The
system was located in the open area in the western portion of the site, with

I the sensors placed on the top of a 33-foot tower which was cemented into the
ground. In an effort to prevent vandalism, a cyclone fence with three strands
of barbed wire on top was erected around the unit. Within one month, however,
the sensors were shot off the tower and the tower stolen from the site.I Because of the expense of the system and the inability to provide complete
security, the unit was not replaced.

I Just under one-month's data was recovered from the Burrell unit. Because
of their similar settings (within valleys) and relative closeness (50 miles)
these data were compared with data recorded at Canonsburg during the same time

I
period. This comparison revealed that the Canonsburg wind data could be
applied to the Burrell site if an adjustment was made in wind direction values
to reflect the difference in valley orientation. The wind speeds did not
require any adjustments.

The Hanover site is similar to Burrell in that it is an open, easily-
accessible property. Therefore, although site-recorded meteorological data

I would be desirable, it was ruled out. This site is fairly close to the
Pittsburgh International Airport (13 miles) and has a similar topographic
setting (i.e. , both are located on ridge tops) . Thus, the airport data were
determined to be applicable to the Hanover site.

The results of the temperature data available to date are given in Table
B.1-2, and the wind data are depicted on Figures B.1-1, B.1-2, and B.1-3.

I

I
I
I
I
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Table B.1-2. Temperatures

Site

Temperature Canonsburg" Burrell Hanover
(Temperature, "F)

Average annual 50 50 50

Maximumd winter 63 39
Average winter 28 30 32
Minimumd winter -6 -18

,

Maximumd spring 82 87
Average spring 50 49 51 E'Minimumd spring 30 15 W,

dMaximum summer 95 99
Average summer 70 68 73
Minimumd

3

summer 36 34 '

Maximumd fall 88 97 |'Average fall 50 52 52 W
Minimumd fall 10 -1

I
abased on onsite data collected from 1979 to 1981.
bBased on data collected at the Indiana Airport, Indiana, Pennsylvania $

from 1967 to 1981. Maximum and minimum temperatures are not available for E
Burrell.

cBased on data collected at the Greater Pittsburgh International Airport g
from 1953 to 1981. 3

dThe highest and lowest temperatures recorded during the period of record.
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NONRADIOLOGICAL AIR-QUALITY INFORMATION
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Appendix B.2

NONRADIOLOGICAL AIR-QUALITY INEVRMATION

B.2.1 Background

The proposed activities for each alternative will result in the emission
of criteria pollutants at each of the sites. The following pollutants couldI potentially be emitted:

1. 'Ibta1 suspended-particulates (TSP) .

I 2. Carbon monoxide (CO) .
3. Nitrogen oxides (NO ) .x
4. Sulfur dioxide (SO ) *2

I 5. Hydrocarbons (HC) . (Although this is not a regulated standard, it is
included for completeness.)

These pollutants can be emitted in a variety of activities. GaseousI pollutants (CO, NOx, SO , HC), can be generated by construction vehiclec2
on the site, as well as by trucks bringing clay and fill material onto the
site and removing radioactive wastes. Total suspended-particulate emissions
can be generated by the following:

1. General construction activities: demolition and earth-moving.

I 2. Truck traffic on unpaved roads.
3. Storage-pile stacking.
4. Wind erosion from storage piles.
S. Exhaust emissions from construction vehicles and trucks.

The emissions from these activities were calculated for each site and
alternative based on the following engineering information:

1. Number and type of construction vehicles on the site for each period
and alternative.

2. Number of truck-hauling trips per day for each period and alternative.

3. Amount of fill, clay, and demolition material stacked during eachI period and the size of the piles.

4. Size of the active construction area at each site.

I
I
I

I
B.2-1

- - -



I

The first step required to determine the ambient air-quality impacts of
any of the proposed remedial actions is to determine the emission rate for the
vehicles used in the remedial actions for each criteria pollutant. Subsequent
subsections of this appendix include a description of the methods used to
calculate the emission rates. All emission rates were calculated using "

EPA-approved emission factors such as those contained in the AP-42 publication
(U.S. EPA, 1977), which was used to calculate the vehicle-exhaust-emission
rates.

The second step in the analysis is to use an air-pollution dispersion g
model to estimate the maximum potential offsite ambient air quality impacts of g
each alternative. The models used for this determination are part of the
EPA-approved UNAMAP Version 4 series, and include the climatological air
screening model (Climatological Dispersion Model) and the more sophisticated
dispersion model (Industrial Source Complex) both the short- and long-term
versions. The modeling assumptions used for calculating both short-term
(1-hou r , 3-hou r , 8-hou r , 2 4-hou r) and long-term (annual) ambient air-quality |impacts for each alternative and site are described in subsequent subsections 5
of this appendix.

The final step in the analysis involves combining the model predicted
incremental concentrations, and the background concentrations, and comparing
the result to national and state ambient air-quality standards (Table B.2-1)
in order to determine whether any of the remedial-action alternatives will
result in significant offsite concentration levels and thereby exceed the
applicable standards.

I
B.2.2 Vehicle exhaust emission rate calculations

IThe exhaust emission rate for all criteria pollutants emitted by the
construction and hauling vehicles (trucks, bulldozers, scrapers, rollers,
e tc. ) used on the site were computed using AP-42 (U.S. EPA, 1977) emission |
factors. The emission factors for both heavy-duty diesel and gasoline-powered W
construction vehicles were used to calculate the emission rates of these
pollutants (Table B.2-2). The maximum emission rate was calculated as follows:

(Vehicle emission factor in grams per hour)
Emission rate x (% used)"
(grams per second) * "d*

3600 * hour

I
I
I
I
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Table B.2-1. Air quality standards

I
National Ambient Air-Quality Standards (NAAOS)

I Averaging times

1 3 8 24 1 1
Pollutants hour hours hours hours quarter year

I Carbon monoxide (ppm) 35 9

Nonmethane hydrocarbons (ppm) 0.24 (6:00 a.m. - 9:00 p.m.)

Nitrogen dioxide (ppm) 0.05

Ozone 0.12

Total-suspended 260 75
3

particulates (pg/m ) (150)* (60)*

Sulfur dioxide (ppm) (0.5)* 0.14 0.03

Lead (pg/m ) 1.5

I
Pennsylvania Ambient Air-Quality Standards

I
I Averaging times

1 24 30 1
Pollutant hour hours days year

I
settleable particulates 43 23
(tons / square mile / month)

I.

|
Beryllium (pg/m3) o,01

Sulfates (pg/m3) 30 10

Fluorides (p g/m3) 5
(total soluble as hydro-I gen fluoride)

Hydrogen sulfide (ppm) 0.1 0.005

avslues in parentheses represent secondary standards.
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Table B.2-2. AP-42 (U.S. EPA, 1977) emission factors for diesel- and

gasoline-powered construction vehicles

Emission factor (q/hr)

Vehicle Fuel TSP CO NO SO HC Percent used*
2

Wheeled tractor Diesel 61.5 973 451 40.9 68.4 100

Wheeled dozer Diesel 75 335 2290 158 104 80

Scraper Diesel 184 660 2820 210 284 80

Motor grader Diesel 27.7 97.7 478 39.0 25.2 80

Wheeled loader Diesel 77.9 251 1090 82.5 86.4 90

Off-highway truck Diesel 116 610 3460 206 198 80

Roller Diesel 22.7 83.5 474 30.5 25.2 100

Miscellaneous Diesel 63.2 188 1030 64.7 72.0 60

Wheeled loader Gas 13.5 7060 235 10.6 86.4 50

Miscellaneous Gas 11.7 7720 187 10.6 255 100

aPercent used reflects the percentage of the time in an 8-hour work day
that the equipment is used on the site.

I
I
I
I
I
I
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The emission rate for each vehicle, alternative, and site was calculated
for the total time required to perform each remedial action and the total
per-period-emission rate for each pollutant for each site and alternative was
computed by summing the emissions for each pollutant from all vehicles used in
each period for each alternative and site. The annual average emission rate
of exhaust pollutants for each site and alternative was calculated by

I averaging the per-period emission rates. The annual average gram per second
emission rates were converted to a gram per area-second emission rate (used in
the area-source dispersion model) by dividing by the active area of the site
(Table B.2-3) .

The maximum 1-hour, 3-hour, or 8-hour exhaust emission rates were
determined by using the maximum emission rate in any period for each site.
The maximum 24-hour emission rate was determined by dividing the value in
Table B.2-3 by 3. This represents the proportion of the day that the
activities are generating emissions (assuming an 8-hour work day). The gram

I per second emission rate was converted to a gram per area per second emission
rate by dividing by the active area of the site (Table B.2-4).

I
B.2.3 Construction activity emission-rate calculation

Construction emissions due to demolition and earth-moving activities on
the site were calculated using AP-42 (U.S. EPA, 1977) emission factors. The

I emission-rate calculation using this approach is based on the following -
assumptions:

1. The <;uantity of dust generated is proportional to the amount ofI activity and the area being worked.

2. The emission rate only includes particles less than 30 micrometers.

3. The silt content of the material being moved is 30 percent.

I 4. A conservative Thornwaite Precipitation-Evaporation Index (PE) value
of 50 (i.e. , a semi-arid climate) is assumed.

Using these conservative assumptions, the maximum per acre emission rate forI particulates is 1.2 tons per acre per month of activity, or an average of 0.42
gram per acre per second. The maximum potential-emission rate was scaled on
the basis of the level of construction activity for each period. During the

I moet active construction period (based on the number of construction vehicles
and trucks working at the site) the emission rate was assumed to be equal to
the rates just given. The emission rates for other periods of activity were
reduced to reflect the level of activity; i.e.,

Emission rate , Vehicles in period
for period Maximum number of vehiclesI (g/ area-sec) in any period for the site

I
B.2-5

- - -



I

Table B.2-3. Annual average exhaust emission rate of construction
vehicles and trucks for criteria pollutants

I
Emission rat.e (p q/m -sec)

Alternative Site TSP CO NO SO HCx 2

2 Canonsburg 0.7 44.5 20.4 1.9 0.7
Burrell 0.6 37.9 12.4 1.2 0.6

I3 Canonsburg 0.7 23.9 19.0 1.7 0.5
Burrell 0.4 38.7 13.6 1.3 0.4

4 Canonsburg 0.8 39.8 24.9 2.4 0.7
Burrell 0.6 37.9 12.4 1.2 0.6
Hanover 1.8 52.1 52.3 5.0 2.1

5 Canonsburg 0.8 39.8 24.9 2.4 0.7
Burrell 0.4 38.7 13.6 1.3 0.4 |

Hanover 1.9 45.1 51.3 4.9 2.2

Site averages used:

Canonsburg - 20.0 acres
;

Burrell - 18.0 acres g!
Hanover - 10.0 acres gi

I
I
I
I:

|

|
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|
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Table B.2-4. Maximum exh'aust emission rates of construction

vehicles and trucks for criteria pollutantsa

I Emission rate (pg/sq m-sec)
Alternative Site TSP CO NO SO HC

2

I 2 Canonsburg 4.6 234.5 169.2 15.6 6.3
Burrell 5.1 343.2 129.9 12.0 5.8

3 Canonsburg 4.6 238.8 126.9 12.0 3.4
Burrell 2.8 237.0 88.8 8.1 2.6

I 4 Canonsburg 5.5 266.1 166.2 15.9 6.0
Burrell 5.1 343.1 129.9 12.0 5.8
Hanover 7.9 491.4 504.0 54.3 30.9

5 Canonsburg 5.5 266.1 166.2 15.9 6.0 "

Burrell 2.8 237.0 88.8 8.1 2.6
Hanover 16.5 491.4 504.0 54.3 30.9I

aThese values were used to calculate the 1-hour, 3-hour, 8-hour, andI 24-hour exhaust emission rates. The maximum 24-hour exhaust emission rates
can be determined by dividing these values by 3.

,

I
I
I
I
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B.2.4 Fugitive emissions from roadways

me per-vehicle emission rate for particulates generated by vehicular
activity on unpaved roadways was calculated using the approach suggested by
Cowherd et al. (1979). Based on e: pirical dati., the roa?.way emissions can be
calculated using the following formula:

0.7 0.5

({} (3 5'Emission rate (1bs/ vehicle-mile) = 5.9 ( ) ( ) ( )

Where:

s = Percent silt content of roadway dust. g
S = Average vehicle speed (mph) . E
W = Vehicle weight ( tons) .

w = Average number of wheels per vehicle,
d = Dry days per year (precipitation <0.01 inch) .

For each site the values for each of these parameters and the miles of roadway
traveled on the site per hour and the per-vehicle-emission rate in grams per
second are shown in Table B.2-5. Rese values were used in conjunction with
the number of truck trips per hour at each site for each period and
alternative to calculate the gram per second emission rate associated with
fugitive-roadway emissions. Thus, the emission rate is given by:

Emission rate (4/ vehicle-mile) x Vehicle miles / hourEmission rate (g/sec) =

(3600 sec/hr)

The gram per second emission rate was converted to a gram per area per second
emission rate by dividing by the active area of the site.

Table B . 2-5. Fugitive roadway-emission-parameter values

.-

Silt content Number of Vehicle Dry
of roadway dust vehicle speed wheels / vehicle weight days

20% 20 mph 16 40 tons 212

Miles of roadway */hr Emission rate
(g/sec-vehicle)

Canonsburg 0.57 3.36

Burrell 0.57 3.36

Hanover 5.0 29.4

aMiles of roadway estimated in engineering design.
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B.2.5 Storage-pile-stacking emissions

The emissions associated with stacking fill, clay, and potentially
radioactive materials from truck-loading and dumping activities were
calculated. The formula (Cowherd et al. ,1979) used to make this calculation
is as follows:

(f) (f) (h)(0.0018)
Emission rate (lbs/ ton stacked) =

(f)

Where:

S = Silt content of materials (20 percent, based on information given in
Cowherd et al. ,1979) .

U = Annual average wind speed (miles per hour) . (Canonsburg 4.7,I Burrell 4.7, Hanovar 9.4.)
H = Drop height (10 feet) .

M = Moisture content of materials (2 percent) .

The emission rates calculated for each site using these values are as follows:

Canonsburg 3.07 g/ ton stacked
Burrell 3.07 g/ ton stacked
Hanover 6.14 g/ ton stacked

Each of these emission rates was multiplied by the number of tons stacked
per day for each period divided by the 28,800 seconds in an 8-hour day in
order to calculate the maximum per-period emission rate in grams per second.I The gram per second emission rates were con.verted to grams per area per second
emission rates by dividing by the active area of the site.

B.2.6 Wind erosion from storage piles

The emissions associated with wind erosion from storage piles were
calculated using the emission-rate formula contained in Cowherd et al.
(1979). The formula used to calculat6 the emission rate is:

Emission rate (lbs/ ton) = 0.05 (1 5 (2 5' I

Where:

S = Silt content of material (20 percent) .
d = Number of dry days (precipitation less than or equal to 0.01 inch)

(212 days) .

I f = Percent of time wind speed is greater than 12 miles per hour
(Canonsburg 6.3, Burrell 6.3, Hanover 18.8) .

D = Duration of material storage (90 days) .

I'
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The percentages for wind speed greater than 12 miles per hour were

obtained from meteorological measurements for 1979-1980. 'Ihe duration of the
90-day storage cycle is conservative in that it is likely that most materials
will be stored less than 90 days. Using this formula and the values just
listed, the pound per ton emission rate for each site is as follows:

I
Canonsburg 0.25 lb/ ton or 113 g/ ton

Burrell 0.25 lb/ ton or 113 g/ ton
Hanover 0.75 lb/ ton or 340 g/ ton

For each period, the amount of material stored (in tons) was multiplied by the
emission rate just given, and divided by the total number of seconds in the
month to determine the gram per second emission rate for each period. The
gram per second emission rate was converted to a gram per area per second |
emission rate by dividing by the active area of the site. m

B.2.7 Mitigative measures for control of fugitive particulates

The fugitive-emission rate for total suspended particulates due to the
remedial-action alternatives may cause violations of the total suspended
particulate standards at some sites for some of the alternatives. In order to
reduce the emissions, the following mitigative measures were assumed:

1. All roadways for truck-hauling operations will be sprayed with a dust
suppressant (e.g. , surfactants) at least four times per year in order
to reduce fugitive roadway emissions.

2. All storage piles will be sprayed with water or other dust
suppressants during dry periods to reduce fugitive wind-blown
emissions.

1

3. Construction areas will be sprayed with water or other dust g
suppressants during dry periods to reduce fugitive construction B
emissions.

It is anticipated that these recommended measures can reduce fugitive
emissions by 95 percent, based on data referenced in Cowherd et al. (1979).
If additional total suspended-particulate-emission reductions are required,
other mitigative measures, such as those listed in Table B.2-6, could be
employed.

I
I|

I
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I Table B.2-6. Example of reasonable precautions for prevention
and control of fugitive dust

1. For land clearing, excavating, grading, earthmoving, dredging, or
demolition:

a. Wetting down, including prewatering.
b. Stabilizing with chemicals.

I c. Applying dust palliatives.
d. Disturbing less topsoil per unit of time, and reclaiming

disturbed areas as quickly as possible.
Restricting the speed of vehicles traversing the area.e.

2. For constructing, using, altering, or repairing private roads or
parking facilities:

Watering, paving, or chemically stabilizing routinely useda.
haul roads.

b. Restricting the speed of vehicles.

Watering down or chemically stabilizing roadway shoulders,-

c.

d. Enclosing or covering open-bodied trucks.

I Switching from moving materials by vehicle to moving theme.

by conveyance systems,
f. Covering, shielding, or enclosing the area.
g. Preventing and/or promptly removing dirt and mud depositsI on paved roads.
h. Cleaning paved roads frequently.

3. For exposure of land or materials subject to wind erosion:

Landscaping and replanting exposed areas with native vege-a.

I tation.
b. Installing wind screens or equivalent wind-speed reduction

devices.
c. Stabilizing the land with chemicals.I d. Physically stabilizing the land by covering with a non-

erodible material such as gravel,
e. Enclosing aggregate storage piles. '

I

I'
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B.2.8 Total criteria pollutant maximum emission rates

|

The total criteria-pollutant maximum emission rates were determined by
summing the emissions from all sources. The total suspended-particulate-
emission rates reflect a 95 percent reduction in fugitive emissions by the
recommended mitigative measures.

Table B.2-7 includes the maximum 24-hour emission rate for particulates. ,

me annual average total suspended-particulate emissions shown in Table B.2-8
reflect the average emission rate during the entire remedial-action program
for each site and alternative.

The values shown in Tables B.2-2, B.2-3 and B.2-4 for gaseous pollutants
and in Tables B.2-7 and B.2-8 for total suspended-particulate pollutants were
used in the modeling analyses to predict the maximum ambient air-quality
impacts attributable to each of the remedial-action alternatives under
consideration at each site. -

B.2.9 Ambient air-quality impacts

The maximum potential ambient air-quality impacts for each of the
pollutants emitted during the proposed remedial actions were calculated using
the EPA-approved area-source emissions model (Industrial Source Complex) .
m is model has an area source option that is the appropriate dispersion
modeling tool for this study. The Industrial Source Complex model has been |
used for a variety of area source problems and is the EPA-recommended model E
for such studies.

The 1-hour, 3-hour, 8-hour, and 24-hour ambient concentrations were
calculated using the short-term version of the model, while the annual
average-ambient concentrations were calculated using the long-term version.
We emission rates for criteria pollutants reported previously were used as
input to the model.

The short-term impacts of the remedial-action program were estimated on
the basis of assumed worst-case meteorological conditions. Rese included the
following:

1. Wind direction was constrained to be within a 10-degree sector for 24
hours.

2. Wind speed was assumed to be 2 meters per second.

( 3. Mixing height was assumed to be 500 meters.

| 4. Stability was category 5 -- slightly stable.
|

| Using these assumptions and the maximum emission rate for each pollutant, g
l alternative, and site, the maximum potential offsite 3-hour, 8-hour, and g

24-hour ambient-pollutant concentrations were predicted (Table B. 2-9) . It

should be emphasized that these concentrations represent the maximum potential
short-term ambient concentration for each alternative. It is unlikely that
these concentrations would occur for any prolonged period.

| B.2-12
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I Table B.2-7. Maximum 24-hour total suspended-particulate-
emission rates with mitigation measures used

Emission rate {pg/m -seclI Construc-
Alter- Vehicle tion Wind Roadway Pilenative Site exhaust activities" erosion * emissions" stacking" TotalI

2 Canonsburg 1.52 1.30 6.45 5.87 0.01 15.15Burrell 1.69 0.70 3.1 1.93I 7.42---

3 Canonsburg 1.52 1.10 8.8 3.40 0.02 14.84 :
Burrell 0.90 1.30 0.9 1.93 5.03---

4 Canonsburg 1.85 1.00 10.7 6.90 20.45---

Burrell 1.69 0.70 3.1 1.93 7.42---

Hanover 2.03 0.90 13.2 121.9 137.73---

5 Canonsburg 1.85 1.00 10.7 6.90 20.45---

Burrell 0.90 1.30 0.9 1.93 5.03---

Hanover 5.50 1.27 10.3 127.3 0.02 144.39

aAssumes mitigation measures that reduce emissions by 95 percent.

I
I

I
I
I
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Table B.2-8. Annual average total suspended-particulate

emission rates with mitigation measures used

I
Emission rate (pg/m -sec)

Construc-
Alter- Vehicle tion Wind Roadway Pile
native Site exhaust activities" erosion" emissions" stacking * Total

I
2 Canonsburg 0.7 0.50 0.73 2.04 0.01 3.98

Burrell 0.6 0.38 0.15 0.53 0.01 1.63

3 Canonsburg 0.7 0.48 0.76 1.07 0.01 3.02
Burrell 0.4 0.56 0.18 0.81 0.03 1.98

4 Canonsburg 0.8 0.50 1.51 2.97 0.04 5.82
Burrell 0.6 0.38 0.15 0.53 0.01 1.63
Hanover 1.8 0.46 1.90 45.27 0.04 49.47

5 Canonsburg 0.8 0.50 1.51 2.97 0.04 5.82
Burrell 0.4 0.56 0.18 0.81 0.03 1.98
Hanover 1.9 0.43 2.11 40.65 0.06 45.15

aAssumes mitigation measures that reduce emissions by 95 percent.

I
I
I
I
I

1
1
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Ta ble B.2-9. Maximum predicted ambient air-quality impacts due to remedial action, national primary
and secondary standards, and Pennsylvania standardsa

" "
Alter- 2 x Settleable particulatts
native Site Annualc 24-hour Annualc 3-hour 2 4-hou t 1-hour 8-hout Annual 3-hour (tons /sq mi-month)

2 Ca nonsbu rg 15.2 156e 7.2 162 53.6 2,447 2,422 77.7 64.8 5.8
Burrell 5.8 75 4.3 12 2 40.6 3,499 3,488 44.0 58.9 2.2

3 Ca nonsburg 11.5 153' 6.5 125 41.2 2,495 2,469 72.4 35.0 4,4
qurrell 7.0 51 4.6 82.6 27.4 2,417 2,410 48.3 26.4 2.7

4 Canonsburg 22.2 211' 9.1 16 6 54.6 2,781 2,751 94.9 61.7 8.4
Burrell 5.8 75 4.3 122 40.6 3,499 3,488 44.0 58.9 2.2

Harmver 53.4 691 5.4 273 272 2,904 2,467 56.5 155 20.3

to 5 Ca nor.sburg 22.2 211' 9.1 166 54.6 2,7 81 2,7 51 94.9 61.7 8.4
* Bar rel l 7.0 51 4.6 82.6 27.4 2,417 2,410 48.3 26.4 2.7

h Hanover 48.8 725 5.3 273 272 2,904 2,467 55.4 155 18.5

9 9 9fiackground concentration 67 47 1,14 2 20 18

Na tional primary 75 2 60 80 365 40,000 1U,000 100 160

hational secondary 60 15 0 1,300 40,000 10,000 100

Pennsylvania standards (same as National Primary and Secondary Ambient Air Quality Standards) 43

aincr e ment al levels must be added to background to determine violations of standards.
bAssumes reduction of TSP by 95 percent due to mitigation nearures.

cAssumes an 8-hour per day, 5-day per week, 50-week per year work schedule.
dSe ttleabic-particulate rate = 0.38 x annus1 mean TSP concentration.

' Secondary-standard violation.
IPrimary-standard violation.

9 Measured t,4ckground; TSP and settleable particulates from 19 81 data collected at Washington, Pe nnsylvania: SO2 from 1981 data
collected at Florence, Pennsylvania.

hEstimated background based on PSD guideline document (1980) suggested rural background concentrations.

.
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The annual average ambient-pollutant concentration for the peak offsite

receptor was predicted using the ISC long-term model in conjunction with the
emission rates reported previously, and the 1979 meteorological data for each
site. For Canonsburg onsite meteorological data were available and used.
These data were adjusted for the topographical differences between Burrell and
Canonsburg, and the modified data were used as input for the Burrell
analysis. Meteorological data collected at the Pittsburgh airport were used
for the Hanover model. Se airport data are directly applicable to the
Hanover site because of its proximity to the site (13 miles), and its similar
topographic setting. The annual average calculated concentrations and the
approximate criteria pollutant National and State Ambient Air Quality
Standards for all criteria pollutants are shown in Table B.2-9.

B.2.10 Impacts of settleable-particulate matter

he amount of settleable-particulate matter potentially generated at each
site under each alternative was calculated using the model-predicted maximum
annual-ambient concentration and data collected from DER TSP Hi-Volume
samplers. Information on the annual geometric mean total suspended-
particulate concentration at rural sites along with annual average settleable-
particulate rates were used to determine the relationship between total
suspended-particulate concentrations and settled particles. (Rural values
were used because the three sites are situated primarily in rural settings,
and the particle-size distribution, which is the primary factor affecting |
particle settling rates, is very similar.) Table B.2-10 presents the annual M
geometric mean total suspended-particulate concentration and the annual
average settleable-particle rate for six rural sites. Also shown is the ratio
of annual average settleable-particle rates to the annual geometric-mean total
suspended-particulate concentration. The largest ratio (0.38) was calculated
for the Perry County monitor, which is the state-designated rural background
site. Since the particles generated by the remedial activities at the sites
are likely to have a size distribution similar to the rural background
particle-size distribution (both are primarily wind-generated-fugitive
emissions) , this ratio was used to calculate the maximum annual

settleable-particulate rate. The model-predicted maximum annual average total
suspended-particulate concentration at each site for each alternative was
multiplied by the 0.38 ratio from Perry County to make a conservative estimate g
of the incremental settleable-particulate rate due to the remedial-action g
activities. The incremental increases in settleable particulates from the
remedial-action alternatives at each site are shown in Table B.2-9.

I
I
I
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Table B.2-10. Annual rural background total suspended-particulate

geometric-mean concentration and tons per square mile
of settled particles

Annual geometric Annual average
mean -- 1980 tons /sq mile --

Rural background site (pg/m ) 1980 Ratio

Perry County 34 13 0.38I (state background site)

Quakertown 49 7a 0.14

Chambersburg 55 8 0.15

Lebanon 53 11 0.21

East Hempfield 60 13 0.22

Manheim Township 57 10 0.18

aNot a full year of data, because their entire year is unavailable.

|

|
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Appendix C.1

SOILS INVESTIGATIONS

C l.1 Canonsburg site

C.l.l.1 Background

I A detailed soils investigation of the 18.5-acre former Vitro plant site
was conducted in April 1979, A total of 14 test pits were excavated (Figure
C.1-1) and described. The test pit descriptions are given in Table C.1-1.

Area A of the former Vitro site consists of buildings, parking lots, a
railroad line, and lawns. The soils identified in Area A were classified as
made-land or urban land. The original soil profiles in Area A have beenI disturbed or completely destroyed with the construction of buildings, parking
lots, and a railroad line. A total of four test pits were excavated in Area A
(test pits 7, 8, 13, and 14). Test pit 7 was excavated in a lawn area

i
adjacent to Strabane Avenue. 'Ihe soil consisted of a surface layer of
grey-black, heavy silt loam underlain by a mottled and gleyed yellowish-brown,
silty clay loam subsoil. Moderately-weathered shale bedrock was encountered
at 75 inches. In the area of test pit 8, fill material covered the surface.
The subsoil described was a mottled and gleyed yellowish-brown silty clay
loam. An abandoned waste disposal line was encountered at 36 inches. Test
pits 13 and 14 in Area A were similar to the other test pits. In Area A water

I was encountered in only one of the test pits--at about 8 feet in test pit 13
along the northern property line.

Area B of the Canonsburg site was initially mapped by the Soil
Conservation Service as a flood plain of Chartiers Creek. A major portion
(estimate 85 percent) of Area B has since been filled with about 8 feet of
dredged material. The unfilled area is still in the flood plain of Chartiers

I Creek and is subject to flooding. A total of six test pits were excavated in

| Area B. Test pits 1, 2, 3, and 4 were excavated in the filled area. The test
pits showed that 51 to 109 inches of fill material overlie the original soil
material. The fill material consisted of cinders, wood, metal, bricks, and
silty clay to sandy soil material. In test pit 1 the fill was underlain by
sandy soil material, while test pits 2, 3, and 4 were underlain by a silty
clay loam. Water was encountered in all three test pits. Test pits 5 and 6

I were dug along the present flood plain of Chartiers Creek. The soil profiles
were typical flood-plain soil profiles, showing deposition and|
stratification. The soil encountered fit the Soil Conservation Service

i E description for Melvin silt loam.

| |
Four test pits were excavated in Area C. The surface of the area is

| covered with 6 to 14 inches of red dog. (Red dog is burned overburden from
coal mines.) The underlying material was dredged-soil material from Chartiers
Creek. The dredged fill consisted of cinders, sediment, bricks, coal, wood,
and other debris. Underlying the dredged-fill material was old flood-plain
soil of Chartiers Creek. Water was encountered in all four of the test pitsi

| from a shallow depth of 37 inches in test pit 12, to 75 inches in test pit 11.

I
C.1-1
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I Table C.1-1. Test pit descriptionsa -- Canonsburg site

I
Test pit De scr iption

I
Te st pit 1

i 0 - 8 inches Channery silt loam -- very dark gray; friable.

E 8 - 84 inches Variable fill material -- cinders, oily roots

g to 8 inches only, brick s, sandy loam to silty
clay loam soil material, wood, friable to firm;
black, variegated in color.

8 4 - 9 8 inche s Fine sandy loam -- black.

9 8+ inches Sand -- gray; stratified.

Test pit 2

0 - 6 inches Silt loam fill and rock -- varigated.
E 6 - 51 inches Rock fill with some wood and metal.

51 - 108 inches Silty clay loam -- dark gray brown.

Water perched on top of clay -- 51 inches.
Test pit filled up -- water rushed in through the stone fill.

Test pit 3

0 - 7 inches Silt loam -- gray; 15 percent coarse fragment.

; 7 - 78 inches Fill material -- variegated in nature, ranging
from brown to gray, black in color; stumps.

108+ inches Silty clay loam -- brown and gray.

Water seeping in at 64 inches.;

Test pit 4

O - 6 inches Channery silty clay loam -- gray.

I 6 - 40 Silty clay loam -- variegated brown.
40 - 96 inches Silty clay loam -- gray; wood, metal in fill.

Test pit caved in,

aTest pit locations are shown on Figure C.1-1.

'

Sou rc e: Weston (1979) field data.

1
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Table C.1-1. Test pit descriptionsa -- Canonsburg site (continued)-

Test pit De scription

Test pit 5

0 - 8 inches Silty clay loam -- gray.
8 - 12 inches Silty clay loam -- gray brown.
12 - 4 7 inches Silty clay loam -- brown.
4 7 - 5 5 inches Silty clay loam -- dark gray.
55 - 9 6+ inches Silty clay loam -- brown.
Water at 40 inches.

Te st pit 6

0 - 7 inches Heavy silt loam -- dark brown.
7 - 49 inches Silty clay loam -- brown mottled.
4 9 - 69 inche s Heavy silt loam -- grayish brown, gleyed.
69+ inches Silty clay loam -- dark gray, gleyed
Water seeping in at 60 inches. 5

Test pit 7

0 - 8 inches Heavy silt loam -- gray black.

8 - 30 inches Silty clay loam -- yellow brown.

30 - 49 inches Silty clay loam -- yellow brown, mottled,
manganese stains.

4 9 - 75 inches Silty clay loam -- gleyed, manganese stains.

75+ inches Moderately weathered shale.
No water detected.

Test pit 8

0 - 11 inches Fill materials, cinder s, block,
11 - 16 inches Layered silty clay loam -- yellow and brown.
16 - 40 inches Silty clay loam -- yellow brown.
40+ inches mttled silty clay -- gray.
Sewerage stone at 36 inches.

Test pit 9

0 - 14 inches Fill -- cinder s, coal, wood, loamy, gray black ,
firm. *

14 - 6 9 i nches Fill, loam -- dredged material, red brick s.
Water at 65 inches.

aTest pit locations are shown on Figure C.1-1.

Source: Weston (1979) field data.
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C.l.l.2 Soil analysis

| Soil samples were collected from the test pits and analyzed for particle
W size, soil pH, percent organic matter, and cation exchange capacity. The

results of the analyses are shown in Table C.1-2.

A wide range can be seen for each parameter analyzed. Soil pH within the
dredged material varied from a low of 2.8 to a high of 7.2. The low pH was
only found in Area C where the strip-mine (red dog) material was placed on the
surface. In Areas A and B, the soil pH ranged from 4.9 for the original soil
material, to a high of 7.5 for the alluvium along Chartiers Creek.

1
The percent organic matter varied from a low of 0.10 percent for natural

soil material, to a high of 11.09 percent for the dredged fill material. The,

cation exchange capacity also followed the same trend with a low of 9.4

milliequivalent per 100 grams of soil for original soil material, to a high of
5 31.7 milliequivalent for the dredged fill. The high cation exchange capacity

of 31.7 for the dredged fill was due to the high organic matter content of the
sample and not due to a high clay content.

Se particle size analysis showed a range of sandy loams to silty clay
loams. The coarser materials (sandy loams) were found in the dredged
material, and the finer silty and clayey soils were found in the flood-plainI soil materials and in the original and disturbed in-situ soil material.

C.l.l.3 Soil permeability and soil infiltration tests

The permeability and infiltration rates of the soils were determined by
onsite testing. The permeability of the soils was determined by the standard
percolation method. Soil infiltration rates were determined by the
single-ring method. The tests were run at the ground surface and at depths of
12 and 24 inches. The results of the permeability and infiltration tests are
shown in Table C.1-3. The locations of the tests are shown on Figure C.1-1.

The percolation rate ranged from 1.1 x 10-5 inches per second to 1.6 x
10-3 inches per second, depending on the type of soil. The natural in-situ
soils, both alluvial and residual, showed permeabilities of 1.7 x 10-4 toI 5.9 x 10-4 inches per second. These permeabilities are consistent with the
publicized U.S. Soil Conservation Service permeabilities for these upland and
flood-plain soil series.

I The permeability of the dredged fill areas (Areas B and C) ranged from 1.1
i x 10-5 to 2.2 x 10-4 inches per second. The slower permeabilities are due

to the particle size of the dredged material. The material, since it is anI alluvial deposit, will vary considerably in texture. The permeabilities found
are typical for fine-textured alluvial deposits.

I
'

I
I
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Ta ble C.1-2. Soil analysis results -- Canonsburg site

Particle size hydrometer fractionation

. Cation _
Sample Sample Organic ex changa
locationa depth Pe rc ent Perc ent Soil matter capacity

(test pit no.) (i n. ) < 2 mm 22 mm 3 min. 10 min. 30 min. 90 min. 270 min. 720 min. pH (%) (meq/100 g)

1 Fill 50.8 49.2 0 .07 6 0.141 0.247 0.435 0.762 1.245 7.4 2.85 22.8
4 7-40 51.8 48.2 0. 071 0.13 3 0.237 0.419 0.743 1.229 7.2 1.71 12.9
4 40+ 44.3 55.7 0 .07 2 0 . 13 5 0.239 0.425 0.744 1.229 7.4 3.01 12.0
6 7-49 27.7 72.3 0.068 0.130 0.234 0.417 0.7 38 1.216 7.5 1.09 13.3n
6 49-69 4.2 95.8 0 .07 3 0 .13 5 0.240 0.422 0.744 1.229 7.2 1.70 16.3*

g

1 7 8-30 30.6 69.4 0.065 0.12 5 0.225 0.403 0.718 1.20 2 5.2 0.12 14.7
7 30-60 47.0 53.0 0.06 5 0 .12 3 0.221 0.4 00 0.718 1.19 9 4.9 0.10 15.4
9 12-3 6 48.8 51.2 0.069 0.129 0.2 31 0.412 0.735 1.216 3.1 6.31 11.9

11 0-9 60.3 39.7 0 . 07 2 0 .13 4 0.238 0.427 0.750 1.240 3.5 3.48 13.4
11 9-37 45.5 55.5 0.069 0.12 8 0.277 0.409 0.7 31 1.216 2.8 11.09 31.7
11 37-69 37.5 62.5 0.071 0 .134 0.238 0.419 0.743 1.232 4.3 1.52 14.6
13 18-23 39.6 60.4 0.069 0.131 0.237 0.4 22 0.748 1. 2 50 6.5 0.91 10.0
13 23-39 28.4 71.6 0 . 06 9 0 . 13 0 0.235 0.417 0.735 1.208 6.2 0.10 9.4
13 39+ 37.8 62.2 0.075 0.138 0.241 0.4 24 0.738 1.20 8 4.9 0.11 11.0

ate st pits shown on Figure C.1-1.

Source: Weston (1979) field data.

,
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I Table C.1-3. Percolation and infiltration rates -- Canonsburg site

I
Percolation Percolation Infiltrationb

rate depth rate

I Test pita (in./sec) (in.) (in./sec)

I 1 1.9 x 10-5 0 1.3 x 10-3
2 1.1 x 10-5 0 ---

3 1.6 x 10-4 12 7.0 x 10-4
4 1.7 x 10~4 24 <5. 5 x 10-6I 5 6.2 x 10-5 12 3.1 x 10-3

9.4x10~j6 5.9 x 10-4 0
7 2.2 x 10-4 0 3.9 x 10,

8 1.6 x 10-3 0 2.9 x 10-3
ge 3.5 x 10-4 6 2.2 x 10-3

aTest pit locations are shown on Figure C.1-1.
bInfiltration tests were performed in the top 4 inches of soil.

c2 = average.

Source: Weston (1979) field data.

I

I
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C.l.2 Burrell site

Twelve test pits were excavated to examine the soils at the Pennsylvania
Railroad landfill site in Burrell Township, Pennsylvania. Soil profile u
descriptions were completed at each test pit and are presented in Table
C.1-4. Each test pit consisted of various fill materials, such as wooden
planks, metal strips, slag, gravel, and bottles. The test pits contained very
little profile development as evidenced by the lack of horizonation. The few
layers occurring in the profiles were caused by the different fill materials
being deposited at various times. The U.S. Department of Agriculture (USDA),
in conjunction with the Soil Conservation Service (SCS), have classified these
soils as "made land." According to the USDA-SCS, made land is defined as a '

miscellaneous land type that consists of areas where the soil material has gbeen covered, moved, or graded by man. In some areas the original soil has g
been covered or destroyed by earth-moving operations.

I

I
I

I

I

t
I
I
I
i

I,

I
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Table C.1-4. Test pit descriptionsa -- Burrell site

Test pit De scr iption

% st pit lA

m tal depth -- 6 feet
Percolation hole depth -- 7 feeti 0-12 inches N2/0. Very abrupt boundary, probably

plowed when cover was planted, friable,
massive structure.

12-24 inches 10 YRS / 3. Massive structure, friable,
contains metal strips around 24 inches
long, a few snail shells (land snails),

"
very moist conditions, gravelly sandy
loam.

36 inches Olive green / gray silty clay, mixed with
gravelly sandy loam, massive to weak
subangular, blocky structure, friable.

48 inches Very wet layer, silty clay and loam
textures, massive structure, friable.

i Additional notes:

The test pit contained bricks, boulders (chunks of fine-grained sandstone) ,
1 and a few pieces of wood. This pit was not as gravelly as 2A, but had more

gravel than the other pits. There seemed to be more natural soil than fill
material. This pit looked the least like fill of all of the pits. The
vegetation was a cover of grasses and broadleaves (100 percent cover) .
Samples were taken at depths of 6, 2 4, 3 6, and 48 inches.

Te st pit 1B

m tal d epth -- 2 f ee t 4 inche s Horizonation was similar to test pit lA.
However, at 24 inches there was a gravel-I Percolation-hole depth -- ly clay loam. All layer s were firm and

3 feet 4 inches very moist with fine gravels.

I Additional notes:

The test pit contained a few land snails, a lot of bricks, but no pieces of
wood, and a few metal pieces. This pit was a cross between test pits lA and
2A, but was most like test pit lA. The vegetative cover (100 percent) '

consisted of grasses, sweet clover, and broadleaf weeds. Samples were takeni

! at 6 inches.

I
aTest pit locations are shown on Figure C.1-2.

Sou rce: Weston (198 2) field data.
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Table C.1-4. Test pit descriptionsa -- Burrell site (continued)

a
Test pit Description

Test pit 2A

Total depth -- 5 feet
Percolation hole depth -- 6 feet

0-6 inches Contains 85 percent gravel chips, no g
structure, looks like gravel from a E
railroad bed.

6-15 inches Firm to very firm, compacted by some type
of machinery, massive structure, no other "

Additional notes
|

This test pit contained a lot of smaller gravels and large cobbles, coal slag,
bricks, wood, excess metal, twisted metal rods, and rubber hoses. The pit
also contained many firm zones and oily or shiny spots in some areas. The
color was primarily N2/0 (very black) . Some chemical odcrs were also noted,
possibly diesel fuel. The ground cover contained crown vetch, sweet clover,
weeds, and grasses (covering approximately 90 percent) . This pit contained
the most gravel of all of the test pits (approximately 60 percent of the pit
was gravel) . Samples were taken at 4 inches and 24 inches.

Test pit 2B

Total depth -- 24 inches This test pit was flooded to within 3
inches of the surface. It was similar 5
to test pit 2A.

Test pit 3A

Total depth -- 4 1/2 feet
Percolation hole depth -- 5 1/2 feet

0-8 inches Friable, weak granular structure,
contains fine gravels.

| 8-18 inches Brittle but very firm layer, massive
structure. ~

18-24 inches A white and orange conglomerate (chemical
by-product '), very firm, massive.

I
aTest pit locations are shown on Figure C.1-2.

Source: Weston (1982) field data.
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Table C.1-4. Test pit descriptionsa -- Burrell site (continued)

..

Test pit Description

I Test pit 3A (continued)

I 24-38 inches Red-brown sandy loam, massive structure.

I 38-50 inches Black and dark gold loose material,
massive fill.

Additional notes:

This material looked like natural material but was fill. There were rounded
cobble-size material scattered throughout the soil profile. Some metal pieces,

I wood, and bricks were present, but were few in number. The vegetative cover
(80 percent) consisted of crown vetch and foxtail. Samples were taken at 20,
30, and 40 inches.

Test pit 3B

.
Total depth -- 2 feet
Percolation hole depth -- 32 inches

Similiar to test pit 3A with some concrete pieces also present.

Test pit 4A

Total depth -- 4 feet
Percolation hole depth -- 56 inches

0-24 inches Very moist, water trickling in, fine
gravels, sandy loam, 10YR3/2, faintI mottling, very friable. At 20 inches

i very firm, compacted coal-mine waste,
I fine coal pieces mixed with red slag
i layer.

24-28 inches Red slag, very firm, clayey, pieces of
coal.

36 inches Concrete pieces, tie rods (me tal) ,

smaller gravels than test pits 5 and 6.

I 48 inches very firm, compacted, wire boxes, bricks,
weathered rock, very sandy, possibly

II boiler waste, very lightweight, massive.

dTest pit locations are shown on Figure C.1-2.

" Source: Weston (1982) field data.
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Table C.1-4. Test pit descriptionsa -- Burrell site (continued)

I
|

Test pit Description

Test pit 4A (continued)

Additional notes:

This test pit was located in a swampy area with 80-percent vegetative cover |consisting of low grasses and broadleaves. There was slag or rocks at the E
bottom of the percolation hole that covered the entire bottom of the pit.
There was slight unpleasant chemical odor coming from the pit. Samples were g
collected at 10, 24, and 40 inches. g
Test pit 4B

Total depth -- 21/2 feet

0-10 inches Loose, fine gravels, sandy loam, very 3
wet, g

18 inches Red layer similar to that in test pit 4A.

Additional notes: 5

The test pit flooded to within 1 foot of the surface, therefore, no
percolation test was run. A few pieces of wood and bricks were noted in the
pit. The vegetation consisted of grasses and tall broadleaves (80 percent
cover). No samples were collected.

Test pit 5A

Total depth -- 4 1/2 feet 3Percolation hole depth - 5 1/2 feet g
0-6 inches Friable, weak subangular blocky

structure, small amounts of gravel.

6-10 inches Red crumbled brick layer, firm,
discontinuous.

24 inches Firm, very dark, coal fragments, moist,
cobble-size material, structure is weak,
cubangular and blocky due to compaction.

aTest pit locations are shown on Figure C.1-2.

Source: Weston (1982) field data.

1
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Table C.1-4. Test pit descriptionsa -- Burrell site (continued)

I
I Test pit Description

Test pit 5A (continued)

30 inches Yellowish gray sandy clay loam, waste
product, white porcelain or glass pieces

I mixed in, possibly insulators from
electric lines.

48 inches Olive green to gray silty clay, plastic,
sticky, friable.

Additional notes:

There were more color variations (bricks) and different layers of fill in this
pit. There was virtually no wood or was it as gravelly as test pit 6A. There
were bricks and metal bars at a depth of 36 inches. The vegetation consisted
of grasses and broadleaf weeds (100 percent cover) . Samples were collected at
6, 10, 30, and 48 inches.

I
Test pit 5B

Total depth -- 3 feet
Percolation hole depth - 4 feet

0-10 inches Loose, cobbles, no structure.
,

30 inches Band of weathered blue gray shale, very
firm.

l

| 35-37 inches Small, discontinuous band of weathered

| sandstone or ironstone, loamy sand, dark
| rusty color, single grain.
,

18 and 42 inches Pockets of crumbled red brick.

Additional notes:

This test pit contained many wooden boards and metal cable pieces. The
vegetation consisted of grasses as well as broadleaf weeds with some moss.
Samples were collected at 6 inches and 30 inches.

aTest pit locations are shown on Figure C.1-2.

I Source: Weston (1982) field data.

I
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Table C.1-4. Test pit descriptionsa -- Burrell site (continued)

I
Test pit Description

Test pit 6A

Total depth -- 4 feet
Percolation hole depth - 5 feet

0-6 inches Weak, friable, massive structure.

15 inches very firm slag material.

6-30 inches Firm, metal strips and bars, dark color
(N2/0), massive structure.

30 inches Small clay layer.

48 inches Friable, massive, interbedded white
chemical by-product.

Additional notes:

This test pit contained iron strips, electrical lines, railroad ties, bottles,
bricks, rounded gravel, coal slag, and sandstone. The cover vegetation
(approximately 70 percent) consisted of mosses, low-lying broadleaf cover, and
tall grasses. Samples were taken at 15, 30, and 48 inches.

Test pit 6B

Total depth -- 3 feet
Percolation hole depth -- 4 feet g

10 inches Gravelly, black (N3/0) , very coarse
material, compacted layer (roadbed
gravel?) .

30 inches Mottled, gray brown, loam, higher clay |
| content, massive structure, firm. W
|

{ Additional notes:
!

This test pit contained many wooden boards, railroad ties, bricks, cement
chunks, metal trash, and pieces of rubber. The ground cover (70 percent)
consisted of broadleaf cover and grasses. Samples were collected at depths of
10 and 30 inches.

aTest pit locations are shown on Figure C.1-2.

Source: Weston (1982) field data.
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I

Table C.1-5. Percolation and infiltration rates -- Burrell site

I
Percolation Test Infiltration

rate depth rate
Test pita (in./sec) (in.) (in./sec)

1A 2.6 x 10-3 84 2.2 x 10-3
1B 9.2 x 10-4 40 8.3 x 10-4
2A 2.4 x 10-3 72 2.0 x 10-3
2B Flooded -- 7.3 x 10-3
3A 6.7 x 10-4 66 6.2 x 10-3
3B 2.8 x 10-3 32 9.7 x 10-3
4A 1.2 x 10-3 56 6.7 x 10-4
4B Flooded -- 2.2 x 10-3
5A 8.3 x 10-3 -- 1.7 x 10-4
SB 1.4 x 10-3 48 1.5 x 10-3
6A 1.2 x 10-3 60 1.7 x 10-3
6B 7.8 x 10-4 48 9.2 x 13-3
DX 1.5 x 10 3 57.2 3.6 x 10-3

aTest pit locations are shown on Figure C.1-2.
bi = average.

ISource: Weston (1982) field data.
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C.l.3 Hanover site

Twelve test pits were excavated to examine the soils at the Hanover site.
Soil profile descriptions were completed for each test pit and are presented
in Table C.1-6. Each test pit contained mostly rock fragments with only a
small amount of fines present. Very little soil profile development (verified
by the absence of horizons or layers) was observed at each pit.

U.S. Soil Conservation Service Eulletin No. N32-9-4 (published in 1979)
outlines an interim classification system that attempts to provide a basis for
uniformly identifying soils developed in mine spoil. Under this system, all
of the soils at the Hanover site would be classified as Udorthents, sandstone,

and shale. The classification of these soils means that they are young in

i age, contain mostly sandstone and shale boulders, and are found in a humid
moisture regime.
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Table C.1-6. Test pit descriptions -- Hanover site

I
Test pit Description

ITest pit LA

90 percent coarse f ragments

0-12 inches Loam, 10YR5/4, granular, friable,
heaviest growth of roots

Yellow orange, coarse sandstone,
gravelly loamy sand, 10YR6/8.

Gray-white coarse sandstone, gravelly
loamy sand, 10YR5/4, predominant unit.

Very soft black fractured shale, pockets
of heavy silt loam, 10YR3/1.

Highly weathered dark brown sandstone,
loamy coarse sand, SYR3/2

Test pit 2

90 percent coarse fragments

0-8 inches Sandy loam to loam, variegated colors,
main root zone.

Micaceous gray shale, gravelly silt loam,
10 YRS /3, friable.

Gray-white coarse sandstone, loamy coarse g
sand, 10YR6/3, predominant unit. g
Yellow-orange coarse sandstone, gravelly
loamy sand, 10YR6/8.

Test oit 3

90 percent coaras f ragments

0-9 inches Sandy loam to loam to silt loam, 10YR4/3,
granular, weak, friable, main root zone.

Gray-white sandstone, loamy coarse sand,
predominant rock unit.

I
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Table C.1-6. Test pit descriptions -- Hanover site (continued)

1
Test pit Description

I
Test pit 3 (continued)

i
Brown sandstone, sandy loam, 10YR4/3
predominant soil color.

Black shale, pockets of silt loam.

Test pit 4

90 percent coarse fragments

0-24 inches Sandy loam and loam,10YR4/3, predominant
soil color, main root zone.

Light gray shale, siltstone, and very
fine-grained sandstone.

Coarse gray sandstone, coarse sandy loam
predominant unit.

Brown coarse sandstone with pockets of

hard coal.

Test pit 5

90 percent coarse f ragments

0-15 inches Loamy coarse sand, 10YR4/3, main root
zone.

Coarse brown sandstone, predominant unit,
several tree branches and pieces of wood

present.

Yellow-orange sandstone, loamy sand.

Light gray shale, silt loam.

Test pit 6

80 percent coarse fragments

0-28 inches Loamy sand, 10YR4/3, main root zone.

Gray-white sandstone, sandy loam.

I
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Table C.1-6. Test pit descriptions -- Hanover site (continued)

1
Test pit Description

ITest pit 6 (continued)

Yellow-orange sandstone, sandy loam.

Light gray fine siltstone, loam to silt
loam, pockets of lignite.

Test pit 7

98 percent coarse fragments

Sandy loam, 10YR4/3, main root zone,
granular, weak, friable.

Alternating bands of loamy sand, yellow
orange and silt loam, black-gray
lignite, subangular blocky, weak,
friable.

Test pit 8
,

70 percent coarse fragments

0-10 inches Main root zone, silt loam, 10YR4/3.

Gray-white sandstone, gravelly coarse
sandy loam, 10YR4/3.

Black shale and lignite pockets, gravelly
loam to silt loam.

Test pit 9 *

90 percent coarse fragments

0-11 inches Gravelly sandy loam,10YR4/3, main root
zone.

Gray-white coarse sandstone, gravelly
coarse sandy loam.

Yellow-orange coarse sandstone, coarse
sandy loam, lignite and coal pockets.

I
I,

1
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Table C.1-6. Test pit descriptions -- Hanover site (continued)

I
Test pit Description

I Test pit 10

90 percent coarse fragments

0-22 inches Gravelly loam, 10YR4/3, granular, weak,
main root zone.

Gray-white sandstone, gravelly coarse
sandy loam, subangular, blocky, weak.

Fine-grained black siltstone, loam to
silt loam.

Yellow-orange sandstone, sandy loam.

Limestone, light gray, gravelly silt

I loam.

Test pit 11

90 percent coarse fragments

0-9 inches Gravelly loam,10YR5/2, main root zone.

Gray-white sandstone, gravelly loam.

Yellow-orange sandstone, gravelly loam.

Gray shale, loam.

Test pit 12

90 percent coarse f ragments

0-12 inches Sandy loam,10YR4/3, granular, very weak,
f riable, main root zone.

Gray-white sandstone, sandy loam, large
pockets of lignite.

Coarse brown sandstone, sandy loam.

Yellow-orange sandstone, sandy loam.

I
I
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I
Table C.1-17. Percolation rates -- Hanover site

I
Percolation Percolation

I rate depth
Test pita (in./sec) (in.)

I 1A 5.5 x 10-5 73
2A 1.1 x 10-4 69
2B 1.2 x 10-3 41
3A 1.4 x 10-4 75

I
.

3B 3.3 x 10-4 45
6 1.1 x 10-4 69
7B 3.9 x 10-4 45

I 8A No movement 72
8B 1.1 x 10-4 45
10A 3.3 x 10-4 72
10B 2.8 x 10-4 44I "xD 3.0 x 10 4 59

aTest pit locations are shown on Figure C.1-3.
bX = average.

Source: Weston (1982) field data.

I
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I
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Appendix C.2

GEOLOGICAL INFORMATION

Geological investigations were conducted at the Canonsburg, Burrell, and
Hanover sites to determine the following:

1. Site stratigraphy.
2. Depth to bedrock.

I 3. Regional setting.
4. Geological structure.

5. Mineral resources.

| At each site the investigations utilized the extensive regional data in
the literature. The regional data were augmented and verified during the
site-specific drilling programs conducted for hydrogeological analysis. These
drilling programs are described in Appendix D.2.

I
I
I
I
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Appendix D.1

SURFACE WATERS,

| Information on existing water quality and flow conditions in Chartiers
Creek and the Conemaugh River was obtained from the Pennsylvania DER's SERETt

I system. In addition, Weston performed a surface-water sampling effort at the
Canonsburg site (the methods used are described in Table D.1-5, and the
results are given in Table D.1-6) to determine the nonradiological-contaminant
loading of Chartiers Creek from the site, and to compare it to input from
other local sources.

An EPA-water quality study was performed on the surface waters in the

I vicinity of tne Hanover site, as part of a permit application by the site's
owner (Starvaggi Industries) to construct an industrial landfill. The results
of this study, along with the results from an owner-performed water-quality
testing program, were used to characterize the waters in the Hanover site area.I

I
I

I
I
I
I
I

,

I
I

I
I
I 1-



_ __ _ -- _- - - - - - - - - - - - -

g, #

! \ C,- m

,!!!g!I g
!/~$ / !:: ae1 1 x-on

O~

s =/ s' O<

.m6Bi e? ''s? ji 8 .Om
s u

s >

i s e Sat! 'k s 'Bes-

=

m'8
'k

\j/a s' e
,m s\ g!

/.I / 4 _..
'

+
am m a :-

_ y,f >-- -

f(g T.j / V,0
|' / \\

/|( \'i \,
k 3 -o

' o'

,9'h ,G\. '

\ \'\s / pg \h
~

A;%p $e; \g</ Q:
s,/,_

- -xi g,al L....
^ ^ M g li mI

q( R4s e-
t

\\ss\. ..

3
,

-.

<-

,.
1 0 1 L

|

d 't'( g P r] i1\
,

;u w j gA
-

/ v.
-

d ;<,
_

>' '

\(
l

*>,,k g 3g!1 '
J l l/ '83\ [-9.N \ \'h 6t\.\ /'t ,''

s"
- AN N )\ *o==.===="/// ,p-i 4

-
,

Qx s ih3 i

| !,

- N- ,,,p6%Q3,aj tip.- 1 1

,

--

% x,3%,

N 3law

D.1-2 .
- - - - . - - - - - _ - - _ _ _ -



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ ____ _ _ _ _ _

" ' ' ' ' AS$0^'T,2*lE!T.'"Su"RLTS PTJS01'" "*'' g.,
' ' *

'IN INT RVALS RE A SuuED /
SENCNuARK (SEE ORsGakAL PLAN FOR LOCA1 Org - I \ esosrrens

F TO SUR EY ME 6uPVE ORS

p..,,,. , y y ~ - ~ =
,

.

' ~

#e., s ~ t .' s, C ." -' % 9rg, SUB8ASIN 80UNDARY

' ,h, ,Y, ''s .. s % "#
CF,g

. .x %"'''**''"''**'''"N % g,'

,-
,

'

$,. 'z$
ses /

'

\ (
". f,|; .

_, ,-
#' b

, , s .,.
\ \

**
\b, O,,;, 5 I

'

T . k I
*
,

f J ,,,

;Q. '' ' ' v r, i< ,\ s-

,
n J _

s\.' eve /' eH JL
[ ll

'ff ens

" #

%

T
,,

\ 'hk -5 tF o 1 .:
-

SUSBASIN 3 \,3~

Jk I

A g
3

'
N ','

1

mg; . | "f ,,,
.

'

fy N '1, \ \ii
=

2 f ;r .

g

$ lES YihE-J [^lkh .,

'"~
9

' h ''

_'
,s' ?

~

/jSU.8ASIN 4b p
_ ,- ELEVATION SHOWN ON THIS MAP ADE TO AN ASSLMEDg
"

..

, - ma BENCl4 MARK, SEE ORIGINAL SURVEY, AND ARC 28.14

[[ j ' e,**,-
' ** \ FEET HICitER TitAM USGS DATUPI, AS PER LEVEL CllECK*' 'm. BT EURCit-itOUSELY 6 ASSOC., 9/8/82,

4- -

" ,.- W / agh Y
,,;,: ' . . ' f cf

-
-*- -

c#
.

-M- [' ' SURFACE WATER RUh0FF PATTERN

'

FIGURE

--_ . , :,e c CANONSBURG SITE
.

_ . _



I
|

Table D.1-1. Flood elevations and discharges on Chartiers Creek
adjacent to the Canonsburg site

I
Flood elevations (USGS data)

(mean sea level)
Stream location 10 yr 50 yr 100 yr 500 yr

Conrail railroad bridge 938 941.5 942.5 944

Strabane Ave. bridge 940 943.5 945.5 949.3

Just upstream of site 945.5 949.5 951.5 954.1

Stream discharge (cfs)

Near site 5,600 10,100 12,600 19,400

Source: U.S. Department of Housing and Urban Development (1979) .

tbtes: Flood elevations reflect the completion of a portion of the
ongoing channelization project in the Canonsburg-Houston area.
The channel-improvement project has been completed from the North

y Central Avenue bridge crossing upstream to the Conrail bridge g
crossing, just downstream of the site. As channel improvements E
continue, flood elevatiors will be reduced.,

Refer to the U.S. Army Corps of Engineers (1975) .

Flooding patterns are shown on Figure D.1-1.

I
I,

'

I
I
I
I

D.1-4



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E E E E E E E E E E E E E E E E E

Ta ble D.1-2. Estimated runof f volume (a cre-f eet) from the Canonsburg site

Sabbasin 1 Subbasin 2 Subbasin 3 Tutal
Heturn Ru nof f Ru nof f Ru nof f Ru nof f Ru nof f Ru nof f runoff
period Duration Intensity" Area coeffi- volume Area coef fi- volume Area coef fi- volume volume
(yr s) (hrs) (i n./h r) (acre s) cient (acre-f t) (acre s) cient (acre-f t) (acre s) cient (acre-f t) (acre-f t)

2 0.25 2.5 10.4 0.29 0.16 2.56 0.12 0.016 3.61 0.07 0.013 0.19
2 1 1.1 10.4 0.29 0.28 2.56 0.12 0.028 3.61 0.07 0.023 0.33
2 6 0.27 10.4 0.29 0.41 2.56 0.12 0.041 3.61 0.07 0.034 0.48
2 12 0.15 10.4 0.29 0.45 2.56 0.12 0.046 3.61 0.07 0.038 0.53

10 0.25 3.3 10.4 0.29 0.21 2.56 0.12 0.021 3.61 0.07 0.017 0.25
10 1 1.5 10.4 0.29 0.38 2.56 0.12 0.038 3.61 0.07 0.0 31 0.45
10 6 0.4 10.4 0.29 0.60 2.56 0.12 0.061 3.61 0.07 0.051 0.71
10 12 0.22 10.4 0.29 0.66 2.56 0.12 0.067 3.61 0.07 0.056 0.78

50 0.25 4.00 10.4 0.32 0.27 2.56 0.13 0.028 3.61 0.08 0.023 0.32
50 1 2.00 10.4 0.32 0.55 2.56 0.13 0.056 3.61 0.08 0.046 0.65a

', 50 6 0.50 10.4 0.32 0.83 2.56 0.13 0 .08 4 3.61 0.08 0.069 0.983
e 50 12 0.28 10.4 0.32 0.93 2.56 0.13 0.095 3.61 0.08 G.078 1.10m

100 0.25 4.50 10.4 0.32 0.31 2.56 0.13 0.031 3.61 0.08 0.026 0.37
100 1 2.20 10.4 0.32 0.61 2.56 0.13 0.062 3.61 0.08 0.051 0.72
100 6 0.55 10.4 0.32 0.91 2.56 0.13 0 .09 3 3.61 0.08 0.076 1.08
100 12 0.30 10.4 0.32 1.00 2.56 0.13 0.101 3.61 0.08 0.083 1.18

aRainfall intensity -- U.S. Department of Commerce (1955)
bRunof f patter ns are shown on Figure D.1-2.

Me thodolog y: Modified rational formula, V = cia

Wheres V = Runof f volume (acre-f eet) .
C = Runof f coef ficient.
i = Total inches of rainfall divided by 12.
A = Drainage area (a cre s) .

1
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Ta ble D.1-3. Water-quality data for Chartiers Creek -- Canonsburg site

Wa ter-q ualitya #Ca nonsburg , 1978 Ca rnegie, 1978
Parameter criteria Average Ex treme Average Ex treme

(mg/1) (mg/1) (mg/l) (mg/1)

Fecal coliforms 5 /1 through 9/30 -- 14,760 20,000 2,300 6,000
1200/100 ml

10.'1 through 4/30 --

42000/100 ml

'Ibtal dissolved Monthly average 6500 mg/l 696 1,180 853 1,340
0 solids d750 mg/l at all times,

Total iron 41.5 mg/l 1.38 3.25 6.09 10.0

Dissolved sulfate :G250 mg/l 299 630 276 405

Dissolved oxygen h5.0 mg/l 11.2 7.0 (low) 9.4 9.4

pH 6.0 - 9.0 6.99 8.2 6.95 6.8

Ma nga nese 41.0 mg/l 0.6 0.6 3.0 3.0

Al kalinity h20 mg/l as CACO 3 136 108 (low) 100 74 (low)

NO2 and NO3 610 mg/l as nitrogen 2.8 4.0 2.5 4.0

aAnonymous (1979) .
b
Pennsylvania Department of Natural Resources, S'IORET retrieval, Water Quality No. 0916.

cPennsylvania Department of Na tural Resources, S'IORET retrieval, Water Quality No. 0914.
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I Ta ble D.1-4. Water-quality criteria -- Pennsylvania

I Pa rameter Symbol Crit.eria

Alkalinity Al ki Equal to or greater than 2') mg/l as CACO , except whe re natural con-3
ditions are less. Where discharges are to waters with 20 mg/l or less
alkalinity, the discharge should not further reduce the alkalinity of
the receiving waters.I Ammonia nitrogen Am2 Not mort than 1.5 mg/1.

Arsenic As PDt to exceed 0.05 mg/1.I Bacteria Bact During the swimairs; season (May 1 through September 30) , the fecal-
coliform level shall not exceed a geometric mean of 200 per 100 mil-
1111ters (al) based on five consecutive samples, each sample collect-I ed on dif ferent days. For the remainder of the year, the fecal-coli-
form level shall not exceed a geometric mean of 2000 per 100 millili-
ters Onl) based on five consecutive samples collected on different
days.I Ot ronium Cr Not to exceed 0.05 mg/l as hexavalent chromium.

Dissolved oxygen DO2 Minimum daily average 5.0 mg/13 no value less than 4.0 mg/1.

Dissolved sulfate SO4 Not to exceed 250 mg/1.

Iron Fe Pet to exceed 1.5 mg/l as total irons not to exceed 0.3 mg/l as dis-I solved iron.

h ad Pb Not to exceed the smaller of 0.05 mg/l or 0.01 mg/l of the 96-hour
LC50 for representative important species as determined throughI substantial available literature data or bioassay tests tailored to;

the ambient quality of the receiving waters.

Manganese Mn tot to exceed 1.0 mg/1.

Nick el Ni Not to exceed 0.01 mg/l of the 96-hour LC50 for representative
,

important species as determined through substantial availablei

| literature data or bioassay tests tailored to the ambient quality of
| the receiving waters.
|

Nitrite plus N Not to exceed 10 mg/l as nitrogen.
ni trate

PH PH1 Not less than 6.0 and not more than 9.0.

I 0Te mperature Te mP2 No rise when ambient temperature is 67 F or abover not more than
50F rise above the ambient temperature until stream temperature
reaches 870F. Not to be changed by more than 2 F during any one-0

hour period.

Mtal dis- TDS1 Not more than 500 mg/l as a monthly average valuer not more than 750
solved solids ag/l at any time.

I Source: Anonymous (1979) .

D.1-7I
I



I'
Table D.1-5. Sampling of surface runoff entering Chartiers Creek

from the Canonsburg site, July 22 and 26, 1979

I,
I

Method

Sampling tocations

Upstream To determine the water quality of Chartiers Creek
upstream of the site, samples of water were taken
for both storms at a point roughly 1000 feet
downstream from the South Main Street bridge (in
Hous ton) .

Downstream These samples were taken from the creek 50 feet
downstream of the Strabane Avenue bridge.

Ditch No. 3 Two grab samples were taken on the night of
July 22 from the ditch that runs north of

Strabane Avenue between Ward Street and
m artiers Creek, at a point at the

intersection of Strabane Avenue and Ward
Street. One sample was taken an hour into
the storm, and the second sample was taken
two hours after the storm.

Ditch No. 4 One grab sample was obtained during the July
26 storm in the drainage ditch about 15 feet
from the junction of Chartiers Creek and
Strabane Avenue.

The results of the water-quality analysis are presented in Table D.1-6. The g,

' samples from ditch No. 3 were combined, analyzed, and found to be high in iron 3
(2 2. 2 mg/1) , lead (0.44 mg/1), and arsenic (0.182 mg/l) with respect to water-t

l quality standards. The elevated values of total organic carbon (TOC)
downstream of the site in Chartiers Creek appear to be caused by runoff from
the site. The increase in concentration of boron from upstream to downstream
may be attributed to other offsite-runoff sources. Both iron and sulfates

i were high in Chartiers Creek during this storm.

1

The sample from ditch No. 4 was analyzed and again found to be high in iron
(8.8 mg/1) , lead (0.06 mg/1) , and arsenic (0.96 mg/1) . Both iron and sulfate g
concentrations were high in Chartiers Creek during this storm (July 26, 1979). 3

The estimated annual pollutant load to Gartiers Creek from subbasin 1 was
developed from data obtained during the July 22, 1979 storm. During this
storm, approximately 0.57 inch of rain fell on the site. The runoff volume
from this storm was estimated at 0.14 acre-feet based on a runoff coefficient
of 0.29 and drainage area of 10.4 acres. The annual pollutant loads given in
the table were based on the following aannmptione

D.1-8
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I Ta ble D.1-4. Water-quality criteria -- Pennsylvania

I Parameter Symbol Criteria

Al kalinity Alki Equal to or greater than 20 mg/l as CACO , except where natural con-3
ditions are less. Where discfiarges are to waters with 20 mg/l or less
alkalinity, the discharge should not further reduce the alkalinity of
the receiving waters.

Ammonia nitrogen Am2 Not more than 1.5 mg/1.

Arsenic As PDt to exceed 0.05 mg/1.

Bacteria Bact Durirs the swimming season (May 1 through September 30) , the fecal-
coliform level shall not exceed a geometric mean of 200 per 100 mil-
1111ters (al) based on five consecutive samples, each sample collect-I ed on dif ferent days. For the remainder of the year, the fecal-coli-
form level shall not exceed a geometric mean of 2000 per 100 millili-
ters onl) bascd on five consecutive samples collected on differer.t
days.I Chromium Cr Not to exceed 0.05 mg/l as hexavalent chromium.

Dissolved oxygen DO2 Minimum daily average 5.0 mg/1r no value less than 4.0 mg/1.

Dissolved sulfate SO4 Not to exceed 250 mg/1.

Iron Fe tot to exceed 1.5 mg/l as total irons not to exceed 0.3 mg/l as dis-I solved iron.

Imad Pb Not to exceed the smaller of 0.05 mg/l or 0.01 mg/l of the 96-hour
LC a for representative inportant species as determined throughI $
substantial available literature data or bioassay tests tailored to
the ambient quality of the receiving waters.

Manganese Mn tct to exceed 1.0 mg/1.I Nick el Ni Not to exceed 0.01 mg/l of the 96-hour LC o for representative$
important species as determined through substantial available
literature data or bicassay tests tailored to the ambient quality ofI the receiving waters.

Nitrite plus N tht to exceed 10 mg/l as nitrogen.
ni trateI pH pH1 Not less than 6.0 and not more than 9.0.

'
Temperature Te mp2 No rise when ambient temperature is 87 F or abover not more than0

50F rise above the ambient temperature until stream temperature
reaches 870F. Not to be changed by more than 20F during any one-
hour period.

I Total dis- TDS1 Not more than 500 mg/l as a monthly average valuer not more than 750
solved solids mg/l at any time.

I Sourc e: Anonymous (1979) .
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Table D.1-5. Sampling of surface runoff entering Chartiers Creek

from the Canonsburg site, July 22 and 26,1979

I
Method

Sampling Locations

Upstream To determine the water quality of Chartiers Creek
upstream of the site, samples of water were taken
for both storms at a point roughly 1000 feet |downstream from the South Main Street bridge (in -

Hous ton) .

Downstream These samples were taken from the creek 50 feet
downstream of the Strabane Avenue bridge.

Ditch No. 3 Two grab samples were taken on the night of
July 22 from the ditch that runs north of

| Strabane Avenue between Ward Street and
Chartiers Creek, at a point at the |

'

intersection of Strabane Avenue and Ward W
Street. One sample was taken an hour into

'

the storm, and the second sample was taken
two hours after the storm.

Ditch No. 4 One grab sample was obtained during the July 3
26 storm in the drainage ditch about 15 feet g
from the junction of Chartiers Creek and
Strabane Avenue.

Results

The results of the water-quality analysis are presented in Table D.1-6. The g
samples from ditch No. 3 were combined, analyzed, and four.d to be high in iron 3
(2 2. 2 mg/1) , lead (0.44 mg/1), and arsenic (0.182 mg/1) with respect to water-
quality standards. The elevated values of total organic carbon (TOC) g
downstream of the site in Chartiers Creek appear to be caused by runoff from gthe site. The increase in concentration of boron from upstream to downstream

| may be attributed to other offsite-runoff sources. Both iron and sulfates
were high in Chartiers Creek during this storm.

The sample from ditch No. 4 was analyzed and again found to be high in iron
(8.8 mg/1) , lead (0.06 mg/1) , and arsenic (0.96 mg/1) . Both iron and sulfate Bconcentrations were high in Chartiers Creek during this storm (July 26, 1979). g|

The estimated annual pollutant load to Chartiers Creek from subbasin 1 was
developed from data obtained during the July 22, 1979 storm. During this
storm, approximately 0.57 inch of rain fell on the site. The runoff volume

| from this storm was estimated at 0.14 acre-feet based on a runoff coefficient
'

of 0.29 and drainage area of 10.4 acres. The annual pollutant loads given in |
| the table were based on the following assumptions: m

D.1-8
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Ta ble D.1-5. Samplirg of surface runoff entering Chartiers Creek from

the Canonsburg site, July 22 and 26,1979 (continued)

I
Me thod

Results (continued)

1. Pollutant concentrations (Table D.1-6) measured during the July 22
storm are average storm-tunof f values.

2. Annual pollutant loads are directly related to precipitation, thus
allowing the pollutant loads measured during the July 22 storm to be
scaled up to an annual estimate usirn the annual inches of
precipitation (3 6.9) for the area.

Summary

The site contributes high 2 evels of pollutant loads, particularly iron and
sulfate, to Chartiers Creek. However, with the possible exception of total
organic carbon, these pollutant loads do not contribute to further degradationI of water quality in the creek, because the pollutant loads coming of f the site
are smaller than those from other industrial sites for the parameters shown in
Table D.1-6.

Source: Weston (1979) field data.

I
I
|I

I
I
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Table D.1-6. Desults of the Chartists Creet surfsce-water staplira program

Analysis results req /1 unless noted) Eatinated annual
Sampli ng date -- July 2 2, 1979 Sampling dat e -- July 26, 1979 pollutant load

Char t ier s Ditch corner Chart ier s Gart ier s Di tch -- Chartiers State camparable
Creek -- of Strabane Creek -- Creek -- Strabane Creek -- uater quality gellutantbParameter ups tr e am Ave. and Ward downs tr e ame b limits (ag/Ildupstream Ave. near downstre auc Ibs/yr Ibs/a cr e-i n. Road'

St . G artier
Creek

Borg 2 5 1 --- 2 2 --- 126 0.00 5 0.35

Suspended solids 42 753 15 253 39 -- 19,000 0.76 2.0
--

NH j- N 0.4 40.14f 4 0.14 -- 0.0 0.8 -- <3.5 <0.00014 ---

NO -N 6.7 1.5 2.9 -- 0.76 2.9 d 10 38 0.0015 ---3

Silicon 7.3 4.9 7.2 --- 10.4 8.6 --- 124 0.005 ---

1btal phosphorus 1.21 0.61 1.08 -- 0.96 0.65 -- 15 0.0006 0.00 7

1er 5 13 12 -- -- 6 --- 320 0.013 ---

Silver <0.02 <0.02 40.02 -- <0.02 <0.02 -- <0.5 < 0.0000 2 ---

Ar senic 0.018 0.182 0.014 0 .09 6 0.015 0.05 4.6 0.00018 ---
--

O

Selenium 0.045 0.047 0.044 -- 0.025 0.049 --- 1.2 0.000047 ---

Iron 3.21 22.2 1.05 -- 8.8 1 51 41.5 560 0.02 2 ---

Nick el 4 0.02 40.2 40.02 --- <0.02 <0.02 40.01 < 0.5 < 0.0000 2 0.064

Imad 0.02 0.44 0.02 0.06 0.02 40.05 11 0.00044 0.01
--

Chromium <0.02 0.03 <0.02 --- <0.02 <0.02 6 0.059 0.75 0.00003 0.105

narium 40.2 40.2 <0.2 -- 40.2 < 0.2 -- < 5.0 <0.0002 ---

Merc ury 40.2 < 0.2 <0.2 40.2 <0.2 -- <5.0 < 0.0u0 2 ---
--

Cadmium <0.02 < 0.02 < 0.02 <0.02 < 0.02 -- <0.5 * 0.00002 ---
--

Borom 0.12 0.11 0.16 -- 0.12 0.15 -- 2.8 0.00011 ---

nalfate 335 126 322 155 262 250 3,180 0.13 ---
--

1bebidity (JTU) 17.5 060 13 --- 400 22 -- --- -- ---

aIn combination with NO -N concentrations.2
bAppoximately 4700 feet upstream from the Strabane Avenue bridge.
cAppoximately 50 feet downstream from the Strabane Avenue bridge.
dPA Df34 (1979)
' Heartland Industrial Park, torg Island, New Yor k.
I < Implies a detection limits actual concentrations may actually be lower.
9 Hexavalent chromium only.

Source: Weston (1979) field dat a.
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Ta ble D.1-7. Estimated runof f volume (acre-feet) from the Burrell site
I

i

(
, Subbasins -- Groundwater

recharge and disdiarge ponds Subbasins -- Direct river discharge Total
Heturn Ru nof f Ru nof f runoff
period Duration Intensity * Area Ru nof f volume Area Ru nof f volume volume
(yr s) (hr s) (i n./h r) (acre s) coefficient (acre-ft) (acre s) coefficient (acre-f t) (acre-f t)

2 0.5 1.9 32.6 0.35 0.90 16.4 0.35 0.45 1.35
2 1 1.17 32.6 0.35 1.11 16.4 0.35 0.56 1.67
2 6 0.32 32.6 0.35 1.83 16.4 0.35 0.92 2.75
2 12 0.2 32.6 0.35 2.28 16.4 0.35 1.15 3.43

10 0.5 2.9 32.6 0.35 1.38 16.4 0.35 0.69 2.07o 10 1 1.8 32.6 0.35 1.72 16.4 0.35 0.86 2.58*

10 6 0.48 32.6 0.35 2.74 16.4 0.35 1.38 4.12r
10 12 0.28 32.6 0.35 3.19 16.4 0.35 1.61 4.80

50 0.5 3.7 32.6 0.39 1.96 16.4 0.39 0.99 2.95
50 1 2.35 32.6 0.39 2.49 16.4 0.39 1.25 3.74
50 6 0.63 32.6 0.39 4.00 16.4 0.39 2.01 6.01
50 12 0.37 32.6 0.39 4.70 16.4 0.39 2.36 7.06

100 0.5 4.2 32.6 0.39 2.22 16.4 0.39 1.12 3.34
100 1 2.6 32.6 0.39 2.75 16.4 0.39 1.39 4.14
100 6 0.67 32.6 0.39 4.26 16.4 J.39 2.14 6.40
1 00 12 0.41 32.6 0.39 5.21 16.4 0.39 2.62 7.83

ara infa ll intensity -- U.S. Department of ODamerce (19 55) .
bSee subsection 4.6.2.2.

Me thodolog y: Modified rational formula, V = CIA
Where V = Runof f volume (acre-f eet) .

C = Runof f coefficient,

i = 1btal inches of rainfall divided by 12.
A = Drainage area (acre s) .

E E E E E E E E E E E
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Ta ble D.1-8. W ter-quality data for the Conemaugh River -- Bur rell site

Wter-qualit y dat a (mg/I)
h ter-q ua lity Se wa rd , 19 77 va nderg r i f t , 1979 h nnetton, 1970-1979 Jo sei ii ne, 1977dParameter criteriaa Average Ex treme Average Ex tre me Average Ex tr eme Average Extreme

recal coliforms 5/1 through 9/30 -- 200/100 ml 13,500 25,000 18,000 25,000 --- -- --- ---10/1 through 4/30 -- 2000/100 ml

Suspended solids -- 30 3 561 -- --- -- --- 50 6 1,246

Total tron mGl.5 mg/l 5.0 9.5 2.9 5.5 5.5 17.7 12.0 21.0
Dissolved sulfate 4 250 mg/l 2 21 360 144 2 70 144 14 4 262 8 20(SO )4.

Dissolved oxygen h 5.0 mg/l 10.0 7.5 11.5 10.0 10.0 13.0 9.8 7.0
get 6.0 - 9.0 4.7 4.2 5.1 4.7 4.6 3.4 4.3 3.1
Wryanese 61.0 mg/l 1.5 3.2 0.9 1.6 1.6 5.0 1.0 los

Mtal dissolved Ftanthly -- 4500 mg/l 257 257 402 322 538 538 --- ---solids Per sample -- 4750 mg/l

Alkalinity as h 20 mg/l 3.2 0 1.2 0 8 8 0.3 0caco 3

Amannia nitrogen 41.5 mg/l 1.02 2.7 0.4 1.0 0.5 0.5 0.52 2.5

| Temperature OF See Ta ble D.1-4 55.1 32/81 46.8 32/66 45 --- 48.0 32/81

location from site
l downs tr e am 15 miles upstream 30 miles downstream 3 0 miles downstream 7 miles;

(on plack 1.s ck Creek!
I
j aAnonymous (19 79) .

bu.S. Geological Survey (19 77) .
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Ta ble D.1-9. Pond surf ace-water quality -- Bur rell site

-

Specific Cl- SO4 NO N Fe Pb Ba B3
Fonda pH conductance (mg/l) (mg/1) (mg/l) (mg/1) (mg/1) (mg/l) (mg/1)

(p mhos/cm)

Pond A 7.0 1250 19.7 4 20 N@ ND ND 0.02 0.76 IPond B 6.9 1200 20.2 290 ND ND ND 0.03 0.41

Pond C 5.7 12 22.3 440 0.72 ND ND ND 0.07

eStandard 0.05 1.0

EPA 5-9
PA 6-9 2 50 10 1.5 0.05

m

E
aPond locations given on Figure 1-5.
DND = None detectable,

cSee Tables 3-2 and D.1-4.

Sourc e: Weston (198 2) field data.
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Ta ble D.1-10. Estimated runoff volume (acr e-f eet) from Hanover site

To Ilarmon Creek To unnamed tributary To Ward Run Total
Ibturn Runoff Runoff Runoff Runoff Runoff Runoff runoff
period Duration Intensity * Area coeffi- volume Area coeffi- volume Area coeffi- volume volume
(yrs) (hr s) (i n./h r) (a cre s) cient (acre-f t) (acre s) cient (acre-f t) (acre s) cient (acre-f t) (acre-f t)

i2 0.25 2.5 201 0.35 3.66 90 0.35 1.64 136 0.35 2.48 9.7
2 1 1.1 201 0.35 6.45 90 0.35 2.89 136 0.35 4.36 13.7
2 6 0.3 201 0.35 10.55 90 0.35 4.73 136 0.35 7.14 22.4
2 12 0.2 201 0.35 14.07 90 0.35 6.30 136 0.35 9.52 29.9

10 ? .2 5 3.3 201 0.35 4.84 90 0.35 2.17 136 0.35 3.27 10.3
10 1 1.5 201 0.35 8.79 90 0.35 3.94 136 0.35 5.95 18.7.

7 10 6 0.4 201 0.35 14.07 90 0.35 6.30 136 0.35 9.52 29.9

[ 10 12 0.2 201 0.35 14.07 90 0.35 6.30 136 0.35 9.52 29.9

50 0.25 4.0 201 0.39 6.5 90 0.39 2.92 13 6 0.39 4.42 13.9
50 1 2.0 201 0.39 13.06 90 0.39 5.85 136 0.39 8.84 27.8
50 6 0.5 201 0.39 19.60 90 0.39 8.78 13 6 0.39 13.26 41.6
50 12 0.3 201 0.39 23.52 90 0.39 10.53 136 0.39 15.91 50.0

100 0.25 4.5 201 0.39 7.35 90 0.39 3.29 136 0.39 4.97 15.6
1 00 1 2.2 201 0.39 14.37 90 0.39 6.43 136 0.39 9.72 30.5
100 6 0.6 201 0.39 23.52 90 0.39 10.53 136 0.39 15.91 50.0
100 12 0.3 201 0.39 23.52 90 0.39 10.53 136 0.39 15.91 50.0

aRainf all intensity - U.S. Department of Commerce (1955) .

Me thodolog y: nxlified rational formula, V = CIA

Where: V = Runof f volume (acre-f eet) .
C = Runof f coef ficient.

i = 'Ibtal inches of rainfall divided by 12.
A = Drainage area (acre s) .

____ _____ _____ _ _ _ _ _ _ _ _ .
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Ta bl e D.1-ll. Results of EPA surface-water analysis --
Hanover site, May 7,1980

Sample location
Upstream -- Do wns tr e am --

At chemical seep unnamed unnamed
Parameter on the site tributary tributary =

Sample type Grab Grab Grab

Te mpera ture (water) , CC 13 14 14

pH 3.2 6.1 6.1

00D (mg/1) 40 15 20

Ibtal arsenic (pg/1) 28 2.6 4

Total cadmium (pg/1) 25 3 5

7btal lead (p g/1) 11 38 28

Total mercury (pg/1) 0.4 0.6 0.4

Toxicity Very toxic -- ---

volatile organics Not detectable Not detectable Not detectable

Sourc e: Downie and Pe trone (1980) .

I

I
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Ta ble D.1-12. Results of surface-water sampling prograc,
Starvaggi Industrias landfill, llanovar 'Ibwnship

Oil and
Sa mple 'IOC COD BOD Ch loride gre ase Phenol Cyanide Alkalinity pH Ammonia
locationa (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (SU) (mg/1)

S-1 5 784 4 4 1.7 0.001 0.00 5 2 5.2 0.15
S-2 3 792 2 23 0.4 0 .00 1 0.004 92 7.9 0.13
S-3 3 878 4 4 0.4 0.00 2 0.006 34 7.6 0.12
S-4 6 893 2 20 0.4 0.001 0.004 24 7.2 0 .12 5
S-5 8 901 5 104 0.6 0.001 0.00 8 2 5.0 0.16
S-6 8 945 3 42 0.2 0.004 0.004 10 6.2 0.11
S-7 7 890 3 9 0.2 0.001 0.00 4 26 7.0 0.17 5
S-8 10 941 2 5 0.4 0.00 1 0.006 56 7.1 0 .16
S-9 8 956 2 7 0.8 0.000 0.00 4 24 6.9 0.14
S-10 7 439 2 814 1.6 0.000 0.003 4 5.0 0.15
S-ll 52 461 25 12,9 22 0.8 0.013 0.00 3 6 5.2 1.95

.O S-12 15 358 11 1,436 0.8 0.000 0.005 4 5.1 0.19
7
:

Dissolved Magn e-
Sa mple TS S solids Zinc Le ad Nick el slum Cadmium Ch romium Iron Aluminum
locationa (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)

S-1 6 3,18 7 0.70 0.00 2 0.63 90 0.01 0.02 0.02 4.4
S-2 0.1 1,363 0.01 0.002 0.04 20 <0.002 0.01 0.20 0.3
S-3 7 1,626 0.02 0.00 3 0.05 32 0.00 2 0.01 0.13 0.3
S-4 0.5 1,608 0.04 0.002 0.08 34 0.002 0.01 0.20 0.1
S-5 19 2,518 0.40 0.001 0.34 68 0.00 6 0.02 2.32 10.0
S-6 13 1,883 0.14 0.001 0.15 44 0.002 0.02 0.76 28.6
S-7 22 1,607 0.36 0.00 2 0.21 100 0.00 2 0.01 5.34 3.8
S-8 16 3,087 0.11 0.001 0.22 116 0.002 0.02 6.80 2.4
S-9 7 2,7 74 0.11 0.00 2 0.14 102 0.00 4 0.02 3.52 0.7
S-10 5 3,370 0.15 0.002 0.20 78 0.004 0.02 0.57 5.0
S-11 15 30,171 0.40 0.00 8 1.50 175 0.052 0.11 7.02 4.6
S-12 47 4,365 0.34 0.002 0.36 84 0.008 0.02 4.62 16.0

asample locations are shown on Figure D.1-4.

m e m W W W W M M m M m M M G M M
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I
Appendix D.2

GROUND-WATER INFORMATION

D.2.1 Description of hydrogeological data collection program

D.2.1.1 C3nonsburg site

The collection of hydrogeological data began in the spring of 1979 withI the installation of shallow and deep ground-water wells on the Canon
Industrial Park site. At this time the following constraints were placed on
the data collection program:

1. Wells could not be drilled off the Canon Industrial Park property.

I 2. Wells could only be drilled on the periphery of Area C because of the
suspected high levels of contamination in the area.

3. Pump tests were not permitted because there was no available treatment

8 facility for the ground water that was withdrawn.

In an attempt to obtain data on aquifer characteristics of the site, slugI tests were conducted on a number of wells. The slug tests were performed by
instantaneously injecting a known volume of water into a well af ter measuring
the well's static water level. The rate at which the water level returned to
the static level was determined by measuring the water levels at preselected
time intervals. The success of slug tests can be affected by the nature of
subsurface materials, and, at Canonsburg, the highly-variable nature of the

g onsite materials led to widely-varying measurements. Because of this' g situation, the data from the slug tests were not considered reliable.
Therefore, other measurements of the ground-water well levels had to be used
in determining the site's aquifer characteristics.

,

5 Ground-water elevations in the wells were determined approximately once a
month. In addition, one well was fitted with a centinuous water-level
recorder. These data were reduced and plotted.

Based on the initial data, it appeared that a ground-water high existed in
Area A, suggesting that radioactively-contaminated water was flowing into theI Georges Pottery property. Permission was requested, and granted, to drill
wells on that site. This program, conducted in 1980, confirmed this suspicion.

| In 1982 permission was obtained to drill in Area C to further characterize
p the ground-water regime and to obtain data on radiological contamination in

the subsurface materials.

E
'

I
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I
Since 1979, a number of wells on the site have been vandalized or covered,

thus preventing further data collection. In April 1982 a round of water-level
measurements was taken on all of the remaining wells, ne loss of some wells

'

did not appear to affect the validity of these measurements in the Canon
Industrial Park since the flow patterns established before the loss of the '

|wells were upheld.

The purpose of the data collection program at the Canonsburg site was to
define the levels of contamination and identify the receiving water bodies.

D.2.1.2 Burrell site

The data collection program at the Burrell site began with the
installation of four ground-water wells in 1980. These wells were installed
to determine the current levels of contamination. From the analysis results,
it was determined that additional data were required. Therefore, additional
wells were drilled to more completely define the contaminant levels, and g
define the relationship between ground water in the fill, alluvium and E
colluvium, and bedrock.

Because the contaminant levels in the ground water at Burrell were
negligible, pump tests were conducted on selected wells in unconsolidated
material and bedrock. These data, in conjunction with water-level
measurements, were used to construct a flow net and develop a ground-water
budget for the site. E

D.2.1.3 Hanover site

The purpose of hydrogeological data collection at the Hanover site was to
provide sufficient baseline data to determine whether it is feasible to use
the site as a disposal area, and to project the impacts of using the site.

Wells were constructed in both bedrock and the overlying mine rubble on
the upper slopes of the site. A limited amount of aquifer data were collected W
during pump tests on selected wells. These data were used to determine flow
patterns in the site and its immediate vicinity. Samples were collected and
analy=ed to determine the baseline water quality.

D.2.2 We11-samp1inq procedure

i

Selected wells at each of the three sites were sampled for ground-water
quality analyses. Samples were obtained from the wells by pumping and bailing.

Before sampling, the static water level in the well was measured using a
Soiltest water-level indicator (Model DR-76 2A) . The volume of standing water
in the well was calculated. A standard (one-half horsepower) submersible pump'

I was placed in the well, and five times the volume of standing water was
removed from the casing. Samples were then obtained from the discharge line
of the pump. In cases where the well would not sustain pumping, a hand bailer
was used to remove five volumes of water from the casing. % e well was

| I
D.2-2
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allowed to recover and samples were taken with the bailer. Between wells, the
pump and bailer were rinsed with deionized water to prevent cross
contamination. The sampling was conducted in accordance with Weston's
Standard Operating Procedure No. 2.1, as follows:

1. Measure the depth from the top of the casing to the top of the water.

( Record the depth for future use in the development of the ground-water
5- contour map. All measuring devices used in the well must be

thoroughly rinsed with distilled water prior to use.

2. Measure the depth from the top of the casing to the bottom of the well
casing (total depth of cased hole) for initial sampling of a new well
or use the previously-recorded depth for resampling an established

i well.

3. Subtract the depth to the top of the water from the depth to the

9
bottom of the casing to determine the height of standing water in the
casing.

4. Remove a quantity of water from the well equal to five times the

8 calculated volume of water in the well.

5. If the well goes dry during pumping or bailing, allow the well toI recover and again empty the well.

6. Obtain a sample for chemical analysis immediately after pumping or
bailing is completed. In case a well is pumped or bailed dry, obtain
a ground-water sample as soon as possible while the well is recovering.

m 7. The sampling bailer or pump should be flushed with distilled water
g after sampling to prevent cross contamination between sampling wells.

Materials incidental to sampling, such as bailer ropes and tubing,
| must also be flushed with distilled water. Sampling equipment must be
I protected from the ground surface by clean plastic sheeting. No

WI sampling should be accomplished when windblown particles may
contaminate the sample or sampling equipment.

8. All samples for organic chemical analysis should be placed in
specially-cleaned amber glass bottles with Teflon-lined lids. Samples

'

3 for inorganic chemical analysis should be placed in polyethylene
g bottles. The sample bottle should be partially filled, and the|

| contents should be agitated and discarded. The cap should be rinsed
with the water to be sampled. The bottle should be filled to the top

| and capped securely. The sample bottle should be placed in a|

j ur temperature-controlled (40C) chest immediately after sampling and
delivered to the laboratory as soon as possible.

I
'

I
I,
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Ta ble D.2-1. Ground-water quality data -- Canonsburg site

Number Parameter"
Wellb of Bar- Cad- Ch rom- Nick- Ni- Selen- Sili- Sil- Sul-
number samples Arsenic Doron lum mium Gloride ium Iron Imad el trate pH ium con ver fate

(ag/1) (ag/1) (ag/1) (ag/1) (ag/1) (ag/1) (ag/1) (ag/1) (ag/1) (ag/1) (ag/1) (ag/1) (ag/1) (ag/1)

1 1 40.00 2c 0.16 40.2 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 0.004 9.4 < 0. 2 256
1A 1 40.002 0.05 40.2 <0.02 40.02 <0.02 < 0.02 < 0.02 0.07 0.003 9.8 < 0.2 162
5 6 0.19 11.0 0.009 12.7 66
5A 8 0.08 4.3 0.008 4.8 282
6 8 0.18 17.0 0.012 7.3 809
6A 8 0.11 2.3 0.010 8.8 522

10 1 <0.02 0.10 < 0. 2 <0.02 40.02 40.02 <0.02 <0.02 1.91 0.003 11.2 < 0. 2 140
17 8 0.28 1.4 0.016 13.2 845
17A 8 0.005 28.0 0.014 10.9 751
22 8 0.15 61.0 0.011 9.7 305
22A 7a 5.9 0.010 8.2 364
24 1 0.04 3 0.17 40.2 < 0. 02 40.02 0.16 < 0. 02 < 0. 02 4.13 0.017 52.5 < 0.2 730

*

u
4 24A 1 0.051 0.C6 <0.2 <0.02 40.02 12.9 <0.02 <0.02 0.16 0.086 14.4 <0.2 1940H 201 1 14.2 ND ND ND 7.5 995

201A 1 493 ND HD ND 8.2 30 6
201A 1 397 ND ND ND 8.3 278
20 2 1 16.3 ND ND 1.4 6.5 2070
202A 1 214 ND ND ND 7.6 555
20 3 1 48.9 ND ND ND 11.5 1010
203A 1 723 ND HD ND 7.8 220
20 4 1 124 ND ND ND 7.4 1810
205 1 10.6 ND HD ND 7.8 1430

StandardC

EPA 0.05 1.0 0.01 2 50 0.05 0.05 10.0 5-9 0.01 0.05 2 50
PA 0.05 1.5 0.05 0.01 6-9

aln ag/1.
bWell locations shown on Figure D.2-1.

ck" indicates a detection limits actual concentrations may be lower.
dSee Ta bles 2-2 and D.1-4.

Source: Weston (198 2) field data.

k _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _
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Table D.2-2. Wells within a 1-mile radius of the
Canonsburg site

8
Address Use

322 Spruce Street To water garden
351 Bluff Street Abandoned
402 Ridge Avenue Not in use
32 West Pitt Street Abandoned
154 E. College Street Never used
15 Latimar Avenue
302 W. Grant Avenue Abandoned
109 N. Main Street
202 W. Grant Street
115 McNutt Street
213 Reed street Not in use
223 W. Pike Street Used to pump water
126 W. Pike Street Not in use

Source: Weston (1979) socioeconomic survey.
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Ta ble D.2.3. Flow-not calculations -- Bur rell site

I1
Flow through unit cross-sections

q = Kdh y , a, g
N b

Where:

K = !!ydraulic conductivity.

Ng = Number of flow channels.

a/b = Ratio of spacing of equipotential P
lines (a) to flow lines (b) . .

I!dh = Qiange in potential (head) betwee n
two equipotential lines (b -h ) *i 2 i

na = Equipotential units between h1 and h -2

Refer to Appendix A.2, Figure 1-6(a) .

Oh = Drop in head between W19 and W7.

K = 0.16 f t/ min.

ng = 2.

a/b = 0.1.

q = (0.16 f t/ min. ) (9 42.2' - 9 37.9') 1 (0.1)

3q = 0.029 f t / min.

ibtal flow across 2000 ft. cross-section Q:
3= 58 f t / min. 452 gpa.Q

Refer to Appendix A.2, Figure 1-6(t$ .

Ah = Drop in head between edge of site and
Pond D.

K = 0.16 f t/ min.

ng = 2.

a/b = 0.19.

q = Kdh n,g a
nd

q = (0.16 f t/ min. ) (9 50 - 9 37) (0.19).

q = 0.089 f t/ min.
..

ictal flow across 950 f t. cross-section:

3Q = 39.1 f t / min. = 30 5 gpm

outflow from fond D = 200 gym (field estimatep .

30 5
-200
105 gpm -- direct seepage to river

ibtal direct seepage to river s

452 -

| +LOS
557 gpm

D.2-14

.



l

^ Y_ XE T 2ONt N

-
R 8
PRt P U 9PE I O 1AT

N H CY
S Y

_ =
ER CA ND R EDR

WN A TNE
, UV

I O A .UI
% oR

s L ST E N

_ IV RM 9 S
R YR AP

RO J IHE
o E T 1s

DS N

sN
SI 7R

I ML

ai
- E E W-

k - W R

_ l -

R

POaT Reoo E - U
e E - AT2 e t T

Gn
* s. M

-
i

i
;h ' E N F Lo

Ao E H E EN L _

_
cs G L RTk

L
Ao S B RC U.

b
c
s S AA T Uau_ M B' a E- Rl

Et -

gO. %q

- T/ A
,

- Fy'fo?,,, %,
,

%,c
f W

y
, #

. c
*

/
'

,

/. ,

_

%(
?"

~

. ~ ~- Q" ~ -
v

-

' , ,-
-- "
- -,

-

,% ,,/.. '
',' o

e p

\,\Yg qT''"4
t+

|,\"*
A ,

6-- -QoYo
-

~ *. Dw
,. *

.' N.
.

P
_

u l

- mA
'i

y q,
/

_

'_

i%Mp - f'8 6 4 S
5 5 A 5 ' "0 9 9 2 9 2

6 '
9 s 2 ,

R C
,, (- + I

T'

C ^ i

E t%
R

N O",y V iO Y^
F m

! v
? n, ?sT

' C R"

#' f. f
7 !E0 /s P '' ! "

- , 7' &w,
J E9 > !, "OR R"9 , f ''!,n,- 3

I

F"
P

E) D cr
Ct W O" 'sMa"
A SFM O N^ " Ad

L$m
( T

PS",O"'1sie
A

R s L L i"T F
o. U E M

- nL .
S R

H d''sS 'o'n
O ',u E

E- EF

9u%
lF"L ,P3S A A I 00

h
AR W T"fM2",

f9WR0
TAO R

o A 1
- 8T U D D 0

En 0|n f,f
0 a R O N7 6

NC ET U- se,

9 9 I

'

Y"A"/,I" a
L"N Ot o 0 8 's
TH5 8 "1 "WC - G ?4

9 9

P M . 'e :';
g /

r 1

j@i, 1!Ji

U!t:m
P'/ |"' "Hi/ 1 ' 3

w- A - 0M # :"
* #G ~~*/

_

u
o

-. 4
ft
O
N

/H| |||j |) ) )1 |



_ - _ _ _

.6.
'

s
.

NORTH

100 SC 0 100 200 300/ a
/ y,; m--

// /
scAte m nEr

4.0 4 5 ,5 0y 5) [rs ' g' /, a so 100 iso
I

. ,,( 4guo.3,
,

,4g P a g scAte m uneRs

V .2 w eHote+e r d' t,, 6ON* I W 2oA E' ? 7.5sq~aaaAny y f13 -

,_ 5.se p " q fo,=

[ $o ' Do%icht, Ai o . g ( uo Ao i .
p't Nis s.5 '/, POND o K . ABT

O. ) ( #
,

\ ., n' q %s(
Lau 7 --c: s

9, , .
oa .%. a .., y- s /} ;

o. -

,

/.3 g,'N [n'm-
,

.

a ~ %.,%oy
. ,

.0 w et m/ .,

4" 4
'

-- / s.5 '1e N.
o,] \{\ x ( % D . *** N

7.0 e.o' NOe
:, x ''cN

, ,~ s's \ _3 ,POND 8 w H NCE w '

7.'o 7.5 dm N '

, % - " *

.., s .. *
o. .n -

2 A,. .
- ''

- x ~
*

-
..

s '
~

2.

be9 [ ., ( / BURRELL TOWt SHIPs '- J, N
,N

_
- f " ~ INDIANA COUffiY

, _ _ - _ -

~
.

Nb's \ ~;q ; _-X~ w s.uy.!M f CONEMAUGH ----RIVER/ 4 ,to. %%_= v
_.le **

- --- AE " /-- _, / ,* [ '%
_ RIVE R CE NTE RLINE

%' eOUND ARY APPHOI
_i.s - - . .

w _ _____. y
DERRY TOWNSHIP/

WESTMORELAND COutlTY
l', opt L T H Of pH (0 5 IN T ERVAL)J

re 11 t 1 6 % H E H T V i INE D A T A 6 H(JM Pt AN OF f HQl-[ H T, f OH
oreoN uHoot co,m av H,cHAHD G OACl4 & A%Oc

F A C4 f t D 11 Its 11 FIGURElE L.ff N(1Pt E ,at onAn .Hou u Ae re si noi E t ocAr,oNs ,

2 vo <,Ghu H

|"'Un'IH ,,"NA Win " &' &v' # # " ''" ' ISOPLETH MAP OF GROUNDWATER pH' '

3 At L t t[ WAflONS AHL TO InGs DATuu Bt AiH5vit t E BURRELL TOWNSHIP SITEPA At 0 AHE 9 k W.N IN f f M%t E L t VA flON CHE C K4

He fed D e e lIHi H H(ll Pht i V PI T f $BilHGH PA DAT[D 61182



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ --

U U N- E E NN NN O O ' O h E E N N N

NORTH
*

f* w
100 so o ioo 200 20

.

w 0 50 100 150y 80
"

1000 1000 o P6ifo A scale os METERS
- w -g"ame900 s

0 i-- - ,1 '( 4D RAll A -

506 - __ft -

_
-- f -

g,MP m s. % 400 g m
./ \ POND D \'" N ''*/ o

I

D+g%r
0

d ',0_ 200 isDAM

300 - -
g-

, * %.sv ^ m s
l -/ ''

9==~p %- _XN,:,i c .|e.L
go

_

-

g%,- -.. , . ~ ,/ Tsoo N' ,/c1500-
o,

u r - Q' R ,DoO '**h
*

' c ,,t
.

oe .

I E , . '
s, "s W' * UE'>sune

" '

%+
ho'

mL>

[ - BU LL TOWN IP
\ 7"u ' '%..\

N*,
_ _ _,,, a _ = "
"* '

COMAUGH----RIVERj s""* " / / w % , ~ ~~
_ ,- // ,* ["%.

sas soUNDARY aPPROK.**
RIVER CENTERUNE

s ~ ~
. . .- ,'% _.._ _ __

- DERRY TOWNSHIP
WESTMORELAND COUNTY!

400 ISOPLETH OF SULFATE CONCENTRATIONS (ppm)

" '' ' %$0.'In'e'"!ci^o'*/."eYnIc'm^"nfo"sa"c'H ElEc. FIGURE . . : -//"

2 ISEhe^tTlifit ,'Io'u' uaP. Test HotE tocaTioNs"

N?","e$lcJ'A'8%'eT "IS'"i" guyEv a Ass c SULFATE CONCENTRATION
' 'i'AAoTEUS ^"' ' ,Vi?s*tTtE"v"r"o' AgyigE .BURRELL TOWNSHIP SITE' '

c iN
RUN BY KURCH-HOUStEY. P'TTSOUnGH. PA-DATED 6/11/82

.,



I

I
Ta ble D.2-4. Ground-water quality - Burrell site

Specific
wella Da te conductance chloride sulfate Nitra te Iron Le ad Barium Boron W

number sampled pH (mho s/cm) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)

1 Dry
2 1-29-82 6.8 1100 29.8 91 NF 0.06 NF 0.07 0.63
3 1-29-82 6.9 1175 14 348 NF 0.22 NF 0.02 0.40
4 Dry
5 Blocked
6 2-4-82 7.2 1200 35.2 170 NF 0.10 NF 0.11 0.45
7 1-29-82 7.7 1300 59.8 200 NF NF NF 0 .10 1.13
8 1-29-82 7.4 90 0 9.3 131 NF NF NF 0.04 0.59
9 l-29-82 8.8 49 00 106 1590 6.5 14 2 NF 0.41 1.70

10 2-4-82 7.3 900 11 . 2 108 NF 0.07 NF 0.02 0.18
11 1-29-82 7.1 2000 795 NP NP NP NF NF 0.20
12 1-29-82 5.8 7 50 0.3 7 20 0.34 3.84 NP NF 0.27
13 1-29-82 7.2 1975 24.3 300 NP NP NF 0.07 0.24
14 1-29-82 3.5 1825 23.4 880 1.62 50.1 0.52 NF 0.07
15 1-29-82 4.6 1250 17.8 680 0.33 0.40 NF NF 0.06
16 2-4-82 6.7 15 50 16.8 19 8 NF 0.06 NF NF 0.22
17 2-4-82 6.8 1100 19.1 380 NF NF NF 0.02 0.24
18 2-2-82 7.0 570 9.1 1 12 0.23 1.62 NF NF 0.17
19 l-29-42 6.9 1500 15.5 266 NF 0.07 NF NF 0.94
20 2-4-82 6.6 1300 20 .4 665 I NF NF 0.03 0.07
21 1-29-82 3.7 5.6 891 0.32 0.72 NF NP NF--

2-2-82 3.3 18 50 8.8 1120 0.73 3.7 NF NF 0.10
22 2-4-82 5.2 15 00 18 845 NF NF NP NF NF
23 2-2-82 6.9 142 51.8 3 90 NF NF NF NF 0.43
24 2-2-82 7.8 325 4.2 34.8 NF 0.49 NF 0 .10 0.15
25 2-2-82 7.6 1200 24 16 9 NF NF NF 0.09 0.50
26 2-2-82 7.0 700 18.3 79 NF 0.14 NF 0.03 0.16
27 2-4-82 6.6 11 895 NF 13 NF NF 0.12-

28 2-4-42 7.5 350 7.0 9.6 NF NP NF U .7 2 0.08
Pond A 2-4-82 7.0 12 50 19.7 4 20 NF NP NF 0.02 0.76
Pond B 2-4-82 6.9 12 00 20.2 290 NF NF NF 0.03 0.41
Po nd C 2-4-82 5.7 12 22.3 4 40 0.72 NF NP NF 0.07

Standardsb

EPA 2 50 0.05 1.0 '

PA 6-9 10 1.5 0.05

aWell locations shown on Figure D.2-8.
bSee Ta bles 2-2, and D.1-4.
NF = tbt found; I = Interference

Sourc e: Weston (19 82) field data. ""
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Table D.2-5. Ground-water quality -- Hanover site

E tal
'Ibtal Specific dis-

'Ibta l organic conduc- solved

I Well Iron Lead Ni trate Su lfate cyanide carbon ta nce pH solids
numbera (mg/l) (mg/l) (mg/1) (mg/l) (mg/1) (mg/1) (mmhos) (mg/1)

1 ND ND 0.94 1660 0.03 50.5 3100 6.3 4792
2 ND ND 0.2 910 0.02 26.0 2200 8.2 1706
5 ND ND 0.2 1250 0.03 16.0 1500 7.7 2004

8 6 0.07 ND 3.75 25 00 0.03 11.0 2300 6.8 3918
7 0.27 ND 0.33 30 30 0.03 6.5 3000 4.4 4884
8 ND ND 0.2 2840 0.03 22.5 2200 6.9 4724

I 9 ND ND 0.2 2240 0.03 16.5 2400 7.0 2874
11 0.14 ND 0.2 2320 0.03 5.5 2300 7.3 3196
"A" ND ND 0.64 1910 0.03 5.5 2500 7.3 3196

I
"B" 0.06 ND 0.2 1860 0.03 6.0 2700 7.0 ' ?.3 0 i

'

Creek ND ND 0.21 1550 0.02 1.5 2100 6.3 2690

b
Manda rd s

EPA 0.05 10 250
PA 1.5 0.05 10 6-9 750

I
ND - tbt detectable.

aWell locations are shown on Figure D.2-12.

b ee Tables 2-2 and D.1-4.S

| Source: Weston (1982) field data.
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I Appendix E.1

TERRESTRIAL ECOLOGY SURVEYS

I

E.1.1 Overview

The purpose of the terrestrial ecology surveys conducted at the
Canonsburg, Burrell, and Hanover sites was to perform qualitative observationsI for use in developing a general description of their ecological resources.
Observations were to be made for the following reasons:

1. To determine the site habitats and their associated wildlife.

2. To identify any unique ecological features of the site (as a whole, or
in part) with respect to the surrounding area.

3. To provide input to determining the need for further quantitative
ecological studies.

Because of its small size, the entire 18.5-acre Canon Industrial Park was
traversed during the site survey. We Burrell and Hanover sites, being larger
(about 50 acres each) , were surveyed by selecting key areas and representativeI zones for study.

An overview of the Burrell site and its surrounding area was made from a

I chartered airplane on February 11, 1980. his reconnaissance provided an
overall comparison between the site and its surroundings. It was also used to

delineate major vegetation zones on the Burrell site, and to choose areas for
ground-level investigation. The 1980 ground survey was performed by walking

i through representative transects of the site. A segment of the river bank and
the complete pond perimeters were also traversed.

The Hanover site is an open property lacking the variation in features of
the other sites. Therefore, the ecological survey was based on a walk-through
of random sectors.

These surveys concentrated on the following activities:

1. Identifying tree species.

2. Identifying the major herbaceous and brush species.

3. Estimating the vegetative zones over the site--their relative size and
I location.

4. Identifying any unique or unusual vegetation with respect to theI general area.

5. Determining the habitat types on the site and identifying the animals
associated with them.

I !

E.1-1



I
All of the major vegetation types encountered during the walk-throughs

were identified in the field, and their relative abundance and location were
noted. (Numerous photographs were also taken to document site conditions.) g
In addition, physical conditions were noted which might affect the site's 3
ecology.

Wildlife information was also obtained through careful site observation.
The major impetus was placed on noting the indirect signs of habitation (e.g. ,
tracks, droppings, burrows, nests, trails, runways, etc.) . During the checks
of the Canonsburg and Burrell sites, key areas were traverced to verify the

i

earlier observations and note any changes.

E.1.2 Observations

E.1.2.1 Canonsburg site

Mature woodland trees line the bank of Chartiers Creek along Areas B and C
and occur in the area between the rail line and George Street. These strip

I
woodlands consist mainly of elm, box elder, cherry, hickory, and occasional |
willows. Common colonizing or early successional tree species such as quaking
aspen, black locust, sumac, and cherry are found along the edge of these
woodlands and along fences, with scattered individuals within the site.

Grasses and mosses are the dominant ground covers in Areas A, B, and C.
Within the fenced section of Area A, broomsedge sparsely covers the tile field g
(to the north of Building 18), and another thick bunch grass is found along g
the fence. Outside the fence is a mowed lawn of crabgrass and native fescue.

The flat central potion of Area B (the dredge fill) is sparsely covered
with various tall grasses and dense patches of clover, while its slopes are W
thickly covered with bunchgrass. (Bulrush also occurs in water lenses.on top
of the dredge fill area and seeps on the side slopes.) Runoff ditches along '

the roadways (mainly along the perimeters of Areas A and B) are choked with
cattail and bulrush, where water stands and sediment from the building area is
accumulating.

I,The ballfield, Area C, has a sparse cover of grasses, asters, and
goldenrod. The availability of soil moisture appears to be very low in the
foot-deep surf ace layer of red dog which covers the entire ballfield. An
examination of soil test pits in the area indicate that grass roots do not
penetrate this red-dog layer. Premature wilting and burning was observed
throughout the field, particularly in the old " infield" in early summer
(presumably from a moisture deficit) . A pervasive layer of mosses may provide
the major moisture retention in this area. "

Although the ballfield (in Area C) has been inactive for some time, g
striking patterns remain in the ground cover. Round bare areas of red dog 3occur in the infield and a distinct area of short grasses extends from the
fence gate opening into the field and curves toward lef t field. A bare strip
of red dog nearly devoid of vegetation extends from home plate along the third
base line into left field. This strip, f rom 3 to 8 feet wide, has "

radioactivity levels consistently above background, with one of the highest

i

E.1-2



I
I surf ace levels of activity within the study area ( > 15,000 cps) occurring on

third base. The vegetation patterns may well be a result of various species'

I success on variable depths and consistencies of the red-dog fill. These
patterns may also be remnants of fill placement, research investigations, or
ballfield maintenance activities. ( A map of the site's vegetation zones is
shown on Figure E.1-1. Table E.1-1 gives a listing of the plant species
growing on the site.)

Although all three site areas have relatively sparse vegetative cover

i because of poor growth on cinders, dredge spoils, and red dog, each area is
ringed by a less-disturbed fringe area of good vegetative cover along fence
lines, ditches, and spoil area slopes. Overall these areas provide suitable
habitat for significant small mammal populations. Runways were observed in

I all areas, particularly along fringe sectors. Kestrels were observed
successfully hunting in all three areas.

I
More heavily vegetated fringe or edge areas surrounding the field areas

provide habitat for rabbits and groundhogs whose burrows were only observed
along the relatively undisturbed slopes of the creek, the intermittent stream
(B4), and the fence line of Area A. Rabbit trails and feeding areas were

I common throughout all areas.

Edge areas and woodlands provide suitable habitat for a variety of

I passerine birds. In addition to kestrels already mentioned, screech owls and
redtail hawks probably hunt in the site area at times. A few old trees along
the creek may even be used for nesting, as well as for raccoon and squirrel
dens.

According to the local game warden, muskrats are commonly associated with
Chartiers Creek and its tributaries. Migrating waterfowl utilize C1artiers

I Creek to a minor extent during spring and f all. Mallards and wood ducks were
observed on the creek immediately upstream of the site in the fall. Green
herons were occasionally observed along the creek in the area, and it is
likely that great blue herons also use the creek near the site.

A general list of wildlife common to the Canonsburg site region is given
in Table E.1-2.

All areas of natural vegetation have some value as wildlife habitat.
Chartiers Creek and its riparian woodlands have the greatest value for
wildlife of the site's habitats, mainly due to their unique nature in an urban

I se tting . Although every small habitat area which contributes to the support
of wildlife has some value, perhaps the greatest value of site habitats may be
seen in their use as undeveloped or potential urban parkland. If the

I well-worn trails along the creek and through field areas are any indication,
the area is heavily visited by local residents. However, no organized hunting
or other recreational activity is known to occur in or near the site area.

I

I
I
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Ta ble s.1-1. Plants of the three project sites

Scientific tiame Common name

Ca nonsbu rjl

Al mus americana Am er i can e lm
Pr unu s sp Cher ry
Acer negundo Box eldar
Ca rya sp Hickory
Salix sp Willow
Popu lu s tremuloides Quak ing a spe n

| Robina pseudoacacia Black locust
Rhus sp Su mac
Ty ph a latifolia Ca ttail

I Sc irpus validus Bulrus h
j Andropogon virg inicus Broomsedge

Trifolium sp Clover

i
As ter sp As ter

Solidago sp Goldenrod
|
! Dipsacus sylvestri s Te asel
!

Grasse s

Burrell

W Platanus occidentalis Sycamore
Populu s tremuloides Quaking aspen
Betula sp BirchesI Robina pseudoacacia Black locust
Crataegus Ha wthor ne
Quercus sp Oaks

5 Ca ry a sp Hi ck ory
Rhu s sp Sumac
Di ps acus sylvestr i s Te asel
Arctium minus BurdockI Ve rbascum thapsus Common mullein
Phragmites communis Reed grass

Da ucus carota Queen Anne's lace

I Grasses

I Hanover

Trifolium sp Clover

Grasse s

( !M a r the site proper)

I
Cu e rcu s sp Oaks
Co ni f er ae Co ni f er s
Populus sp Aspe n
Ca ry a sp Hickory

I Acer sp Mapl e
Rh u s s p Su mac

Betula sp Birch

gg s.1-s



I
Taole E.1-2. Wildlife common to the region of the

three sites

I
Scientific Name Common name

Mammals

Didelphis marsupialis Opossum
Blarina brevicauda Shorttail shrew
Scalopus aquaticus Eastern mole
Peromyscus leucopus White-footed mouse
Microtus Pennsylvanicus Meadow vole
Procyon lotor Raccoon
Mustela rixosa Least weasel
Mustela frenata Longtail weasel
Mustela vison Mink
Mephitis mephitis Striped skunk g
Vulpes fulva Red fox g
Urocyon cinereoargenteus Gray fox
Marmota monax Woodchuck
Tamias striatus Chipmunk
Sciurus carolinensis Eastern gray squirrel
Sciurus niger Eastern fox squirrel
Ondatra zibethica Muskrat g
Sylvilagus floridanus Eastern cottontail 3
Odocoileus virginianus Whitetail deer

Waterfowl

Gavia i.nme r Common loon
Podilymbus podiceps Pied-billed grebe EOlor columbianus Whistling swan g
Branta canadensis Canada goose
Anas platyrhynchos Mallard
Aix cponsa Wood duck
Lophodytes cucullatus Hooded merganser
Ardea herodias Great blue heron
Batorides striatus Green heron

Raptors

Accipiter gentilis Goshawk
Accipiter cooperii Cooper's hawk
Buteo jama icensis Red-tailed hawk
Falco sparverius American kestrel |Otus asio Screech owl W
Bubo virginianus Great horned owl
?!to alba Barn owl

|
|

I!
|
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E.1.2.2 Burrell site

I From the air the Burrell site appeared to be a flat, grassy plateau with a
thin fringe of intermediate-sized trees along its perimeters. The river bend
containing the Burrell site resembled the other river bends in the area, and
was distinguishable only by the presence of the steep-banked ponds in its i

western region.

At ground-level, the site's substrate is clearly its most outstanding

I feature. Apparently the entire site is a plateau of railroad ties. The
presence of exposed ties along the steep river and pond banks suggests that
they may be present to a considerable depth. Many stretches of the site
consist solely of ties with little to no soil material present. There are

I also small irregular subsidence areas where the ties appear to have settled.

Except for the rail corridor running along its northern perimeter, the

I entire site is vegetated (see Figure E.1-2) . The majority of its cover
consists of grasses and other herbaceous plants, such as: teacel, burdock,

goldenrod, common mullein, multiflora, raspberry, and Queen Anne's lace (Table

E.1-1). Trees present at the site are generally early-successional types:

|E sycamore, hawthorn, birches, maples, quaking aspen, locust, and sumacs. The
only stands of trees occur along the river bank and along the bluff to the
north of the raillines, forming a fringe along the perimeters. Taller trees
in the bluf f area also include some oaks and hickories.

The steep-banked pond areas contain of ten dense patches of brushy
vegetation (mainly sumacs and multiflora and hawthorn); however it isI questionaole whether the bank area could support significant tree growth
because of its loose railroad tie composition. Individual trees, roughly 15

years old, occur irregularly throughout the site. The age of these trees, and

I the f act that they are early colonizing species that typically grow in stands,
suggests that vegetative succession is being inhibited at the site. It may be

that tree growth over the majority of the site area is being limited by the
presence of the railroad ties and the subsequent lack of a stable soilI substrate. Wet areas in the vicinity of the ponds and along the river bank
also contain stands of reed grass.

I
The overall site is best characterized as an old field habitat. It is too

open, even along the river bank, to support true forest dwellers. The
dominant wildlife supported at the Burrell site appears to be burrowing and
den-dwelling animals. The irregularity of the landfill material is wellI suited for this use, as evidenced by many den openings and well-worn runs and

paths traversing the site. Signs (droppings and tracks) of rabbits, opossum,
mice, voles, shrews, and woodchucks were observed during the surveys. The
carcass of a red fox was also encountered in February 1980.

Areas of loose landfill material (especially piles of railroad ties,

rocks, and scrap metal) also provide suitable habitat for snakes. Black rat
I snakes and several types of garter snakes were observed at the Burrell site.

The Burrell site serves as a hunting area for a variety of carnivorous
animals such as foxes and kestrels, which have been observed at the site.

I
|| . , ,
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I Although the site trees do not appear to be well-suited for nesting
raptors, many are used as nest sites for a variety of passerines typical of
old-field habitats. Sparrows, finches, blackbirds, cardinals, and woodpeckersI were observed at the site during the surveys. During the February survey, the
presence of a large number of their nests was noted.

I Although the Burrell site does not support forest dwellers, there is
evidence, in the form of droppings and worn paths, that deer regularly pass
through the site.

The only standing water occurs in the three steep-banked ponds. These
were not sampled during any of the ecology surveys. The pond north of the
raillines contains a large amount of roofing shingles and automobile tires,

I and the western-most pond is covered with an oily sheen and contains red
staining on the bottom. Based on the observed conditions of these ponds,
their value as aquatic habitat is questionable.

The river valley in this area is in open use, much of it being wooded.
The Burrell site's open condition is not unusual for the area, and its plant
and animal species are common to the area. No unusual species or habitats
were encountered that would necessitate further quantitative study. The site
region supports the same type of animal species as the Canonsburg site (Table
E.1-2) .

E.1.2.3 Hanover site

The most outstanding feature of the Hanover site is its rocky substrate.I This appears to have limited vegetative growth over the entire site area,
while some of the steeper slopes have bare rocky areas. Outside the site
there are steep hill areas that have not been strip-mined like the site.

I These areas contain wooded growth that includes oaks, conifers, hickories,
maples, and aspen, with sumacs and birches along their perimeters (Table

E.1-1). The Hanover site does not contain any trees. Its major vegetation
consists of clover and bunch grasses. Dense stands of cattails grow withinI the wet drainage areas.

This site represents an old field habitat. It supports a variety of small

I
mammals, such as mice, voles, shrews, and rabbits. Since there are no trees
on the site, den- or tree-nesting animals were not observed at the site. The
Hanover site is included in the range of larger, woodland-dwelling animals.
Deer were observed on the site and it is likely that captors and otherI carnivores hunt on the site. The Ibnover site is contained within the same
regional area as the Canonsburg site. Therefore, the general area contains
similar animal species.

E

I

I
E.1-9
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I Appendix E.2

AQUATIC BIOLOGY SURVEY 0;' CHARTIERS CREEKI
E.2.1 Purpose

Two surveys were conducted to assess the general condition of the biota in
Chartiers Creek near the Canon Industrial park. The purpose of the sarveysI was to describe the biota of the creek in order to predict what effects
remedial actions at the site would have on stream life. The first survey was
conducted on April 3, 1979, and the second on July 25, 1979.

.

E.2.2 Methods

Four sampling stations were established (Figure E.2-1) in Chartiers
Creek. Station 1 was located well upstream of the site, and was designed to

I serve as a reference. Stations 2 and 3 were located along the Canoncburg
site, above and beicu the small ditch draining the site. This ditch empties
into Chartiers Creek at the Strabane Avenue bridge. Station 4 was located in

I the channelized portion of Chartiers Creek, approximately 400 meters
downstream from the railroad bridge.

A Smith-Root Type VII backpack electroshocker, and a beach seine were used

I for fish sampling, while macrofauna were sampled by kicknet. The suitability
of the electroshocker for stream coaditions was determined by performing
preliminary water-quality measurements. These water conditions are given in

I Table E.2-1. The conductivities measured in April were 420 to 440 micromhos,
using the equipment's optimum range (20 to 1000 micromhos) . The measurements
in July (1080-1200 micromhos), although high, can still be expected to provide
accurate results.

E.2.3 Physical conditions

Table E.2-2 presents a description of the physical nature of each
station. In general, Chartiers Creek flows over shale bedrock overlain by aI thin layer of rubble and silt, and is characterized by a steep gradient. This
gradient results in swift currents and numerous riffles. Undercut banks and
snags are common. The banks tend to be muddy, but the mud extends less than 1
meter into the stream, where it is replaced by the rocky substratum.

Station 1 yielded large numbers of oligochaetes and chironomids in April,
but no other species. In July, the kicknet samples contained numerous

I oligochaetes and nematodes, as well as a snail. Few chironomids were noted,

probably reflecting adult emergence between April and July. Extensive growths
of aquatic vegetation contained large numbers of snails. No fish were

I
captured by either seining or electrofishing, although local inhabitants
claimed that carp are occasionally caught near Station 1.

I
E.2-1
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I
I Water-quality parameters in Chartiers Creek associatedTable E.2-1.

with the biological sampling efforts (1979)

I
Temperature Specific conductance pH Disnolved oxygen

I Station (OC) (micromhos) (units) (mg/1)

April July April July April July April July

3.9
1 4.7 21.8 420 1200 7.6 --- ---

,

4.5
2 4.6 22.7 420 1080 7.8 --- ---

4.6
3 4.7 22.8 420 1100 7.8 --- ---

7.4
4 4.9 23.5 440 1160 7.5 --- ---

I

I
I
I
I
I

I
I

I
I
I
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Station 2 was dominated by oligochaetes and chironomids in April, with a
few leeches. In July, the chironomids were uncommon, leeches and snails were
dominant, and oligochaetes were subdominant. The kicknet samples in July also
contained a small dead crayfish, a dead isopod, and a water beetle. Numerous
crayfish holes were present in the bank. No fish were captured in an
electrofishing effort, which extended f rom Station 2 to the waterfall at the
railroad bridge.

Station 3 was characterized by numerous leeches and chironomids in April.
Oligochaetes were rare. One physid snail and one juvenile crayfish were g
noted. In July, oligochaetes were common, as were leeches and snails. g
Chironomid larvae were rarely observed, but pupae were observed. One crayfish
(2.5 cm long) was captured.

In April, the f auna at Station 4 consisted of chironomids and oligochaetes
with occasional leeches, and appeared to be sparse in numbers. In July,
however, the samples contained numerous snails, oligochaetes and chironomid g
larvae and pupae. Leeches and an isopod were also present, as well as a dead g
crayfish.

These results suggest that the stream reach under study is in a zone of
recovery from the input of sewage. Dissolved oxygen and species diversity
both increase in a downstream direction, indicating a gradual improvement in
conditions. Although no fish were captured during this study, their presence g
was evident, and local fishermen are known to have caught carp in the study 3
reach. The physical nature of the habitat is good; it is likely that the very
poor water quality is the principal limiting factor to fish.

E.2.4 Additional aquatic information

As an additional source of aquatic information on Chartiers Creek, Weston
drew upon a field study performed by Gary Kreamer (1978).

"Between sites 9 and 10 (Figure E. 2-2) , Chartiers Creek flows through
light residential and commercial areas and receives iodide compounds, oil,
fluoride, and acid rinse water in effluents from local industries. Oily |films, milky-colored films, and brownish scums are extensive on the water W
surface. A w ide , rapid riffle, bottomed with boulders, and rubble, grades
upstream to a shallower rif fle of moderate current and a rubble-gravel
substrate. Above the riffles, a long pool section of mostly bedrock overlain
with some rubble, gravel and silt (especially at the sides), follows a short
pool section of silted flat rubble and gravel. Pools are mostly of moderate
flow, and uniform in depth with some small eddies, and shelter in the form of
debris and overhanging vegetation. The shade is fair in the riffles, which M
are banked by fairly steep, wooded hills. The pool areas sampled (except
below a bridge), were more exposed to the sun with low and grassy banks. No
fish were collected at site 10 (Table E. 2-3) .

I
I;
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Ta ble E. 2-2. Physical conditions at aquatic sampling stations
( April and July 197 9)

I
Iqua tic

Station Subs tra tum Bank s Shade vegetation

1 Shale bedrock cov- Muddy and low. Non e--ba n k s Numerous a t-
ered with periphyton covered with tached green al- |and cobble s; silt grass and gae and Srhaero- ;
in the inter stices. bushes. tilus in April; I

abundant algae '

in July.
|

2 Boulders and cobbles Steep, under- ted era tely Sparse attached g
covered with peri- cut; trash shaded by green algae and g,
phyto n; silt in in- dumped along tree s. Sphaerotilus in
terstices. banks. Apr il; abundant

,

algae in July.

3 Shale bedrock cov- Steep, under- Well shaded S parse attached |
ered with cobbles; cut. by trees. green algae in g
periphyton abundant; April; moderate- El
gilt in interstices, ly-a bundan t in

July. |
!

4 Shale bedrock; areas Steep, rip- tbne. Ve ry s pa r s e--a t- |
of cobbles and grav- rapped. tached green al- 1

e l; periphyton gae in April-
,

I

abundant. abundant algae !

in July,
i

So urc e: Weston (1979).
|

I,Ta ble E. 2-3. Fish collected at sites on Chartier s Creek
j

I!Stream order jScientific Common 4 4
name name Site number

10 13 W

Semotilus atromaculatus Creek chub 0 1
Catostomus commersoni White sucker 0 17
No tropis ch rysoceohalus Striped shiner 0
Cyprinus carpio Carp 0 6

Ib tal individuals 0 24
Total species

0 3
Diversity g

0 1.04 g

Scurc e: Kreamer (1978) .

E . 2 -e3
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I " Site 13 is the farthest downstream on Chartiers Creek. Ectween sites 10
and 13 the waters of Chartiers Creek have been greatly altered by
channelization as the stream passes through the highly developed towns ofI Houston and Canonsburg. Within this section, Chartiers Creek receives
substantial announts of mine drainage, particularly from Chartiers Run, and a
large outflow from an inactive deep mine near the Fort Pitt Bridge Works inI Canonsburg (Table E.2-4) . Numerous industrial discharges also enter the
stream in this area, containing crude oil, brine, cooling water, clays, silage
wastes, and potato wastes (WCPC,1973) . Within the 7-mile reach separating

I sites 10 and 13, the waters of Chartiers Creek become very turbid, in addition
to increasing substantially in flow.

" Site 13 is located about 100-yards downstream from the Hahn Portal of

I Montour Mine No. 4, and about a half-mile downstream from a primary sewage
treatment plant that services the Canonsburg area. Decomposing organic matter
is quite evident on the surface of the extemely turbid water. The stream is

I mostly moderately flowing, with wide (65 feet) pools of f airly uniform depth
(16 to 34 inches) . Substratum in the pools is mostly rubble and gravel with
some exposed bedrock. Still eddies to the sides of the pool areas, laden with
organic-rich sediments, reach a depth of 2 feet and contain some logs andI debris. Shelter, however, is generally poor, and deep lurking areas are
scarce. A wide riffle flows rapidly over bedrock, boulders, and rubble within
the study ar'ea. Stream banks are well vegetated with deciduous trees and

I Fish were collected in the waters of 01artiers Creek at site 13,brush.
including several large carp in the moderate pools and young white suckers and
creek chubs that inhabited only the still organic-rich eddies at the pool
margins."I

I
I
I
I
I
I
I
I
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Table E.2-4. Physical / chemical data for sites on Chartiers Creek

I
Parameter Site number

10 13

I
Nitrates (ppm) 53 48
Sulfates (ppm) 195 260 EIron (ppm) 0.8 4.0 g
021orides (ppm) 87 81
Specific conductance ( mhos/cm) 835 750 g
pH 7.6 7.4 g
M.O. (alkalinity) (ppm) 171 188
Hardness (ppm) 325 325

|Flow volume (cfs) 78 137
Stream gradient (fee t/ mile) 13 6 g

Substrate composition (%)

Bedrock 40 5
Boulders 10 15
Rubble 25 45 |
Gravel 15 15 E
Sand 0 5
Silt 10 10 g
Clay 0 0 g
Muck 0 0

Pool-riffle ratio 3 2

Riffle habitats

Maximum width (ft) 55 65
Average depth (in.) 9 14
Maximum depth (in. ) 14 20
Maximum length (f t) 60 80
Siltation 1 1 =

Pool habitats

| Maximum width (f t) 50 65
| Average depth (in.) 20 18
! Maximum depth (in.) 33 34

Maximum length (f t) 100 100
Siltation 2 2

Flow rate (%)
i

Rapid 25 20
Moderate--riffle 20 30
Moderate-- pool 50 40j

[
Sluggish 5 10

| I
E.2-8

l
_ _



. . - . - _ _ . . - . - . - . -_ -. - __ _ _ _ _ .

I

I
.

I
I
I

Appendix E.3

CORRESPONDE!CE ON THREATENED OR ENDANGERED SPECIES
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I 7ppendix E.3

I E! DANGERED SPECIES

I Both state and Federal agencies were asked to review the three site areas
for the presence of endangered or threatened species, unusual habitats or
areas of special concern. In each case, none of these species or habitats
were discovered. The accompanying letters document the agencies' findinga.

I
I
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*2 O LICENSE SECTION 787 2084

%/ PEN N SY LVA NI A * t =~~<' > > > > -
l GAME MANAGEMENT 787 5529

'

*Vi GAME COMMISSION 1 :::::;;; |,,,,,M AT,o, , E _AT,
''

/' LAW ENFORCEYENT 787 5743
. j P. o. Box 1567

,. LAND MANAGEMENT 787 - 6818
HAP.RISBURG, PENNSYLVANIA 17120 d REAL ESTATE 787 6568

August 11, 1982

I
Mr. Michael V. Mellinger, PhD

Project Manager
Weston Consultants
Weston Way
West Chester, PA 19380

I
In re: Borough of Canonsburg,

Cleanup of Landfill Site

Dear Mr. Mellinger:

#
Thank you for forwarding the above referenced information to our

office for review and comment.

|

| We have made a determination that this project will not affect the
| habitat of any Federally listed threatened or endangered wildlife species under B

our jurisdiction. E

i We appreciate the opportunity to comment on proposed projects during g
the developmental stages, and to provide technical assistance as available. g

If we can be of further assistance, please contact this office.

Very truly yours,

I LC
Jacob I. Sitlinge , hief
Division of Land M gement

I
I

~ I
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/ CDMINISTQATIVE DivissONS
-
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'
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, T LICENSE SECTION 787 2084

s,,s% PEN NSY LVANI A'

x Rso~~<' --- ,

:r GAME MANAGEMENT 787 5529 1

I +0/ GAME COMMISSION 9 'l' ' "
,s, f H INFORMATION & EDUCATION 787 6286e

. , ' {*; , /
_ ij ,9 LAW ENFORCEMENT 787 5743

'

P. o. box 1567 .n LAND MANAGEMENT 787 - 6818-

HARRISBURG, PENNSYLVANIA 17120 d REAL ESTATE 787 - 6568

July 21, 1982

I
Mr. Michael V. Mellinger, PhD
Proj ect ManagerI .

Weston Consultants
Weston Way
West Chester, PA 19380

I
In re: Proposed Sites - Hanover Township,

Washington County, Burrell Township,
Indiana County

Dear Mr. Mellinger:

This is in response to your above referenced requests for information.

A field assessment team from our Southwest Division office hasI recently reviewed this project and made a determination that the proposed
project would not affect any Federally listed, endangered or threatened
wildlife species under our jurisdiction. A determination was also made that

I this project would not affect any critical or unique habitat of special concern
to the Pennsylvania Game Commission.

If you have any further questions, please contact this office.I Very truly yours,

I %%%
Jacob I. Sitlinger,( left

Divisio of Land ManagementI
I
N

I
E.3-3
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COMMONWEALTH OF PENNSYLVANIA

PENNSYLVANIA FISH COMMISSION
Bureau of Fisheries and Engineering

'C Robinson Lane
*

814 359 2754 BeHefonte, PA 16823

August 10, 1982

I
Mr. Michael V. Mellinger
Roy F. Weston, Inc.
Weston Way
West Chester, PA 19380

Dear Mr. Mellinger:

I have examined the maps depicting the uranium mill tailings site in
Canonsburg, Washington County, and the two proposed dit,posal sites in
Hanover Township, Washington County, and Burrell Township, Indiana
County.

None of the fishes, amphibians or reptiles listed by us as endangered
or threatened are presently known to occur at or in the vicinity of |
these sites. The only federally listed fish, amphibian or reptile E
species recorded from Pennsylvania are the shortnose sturgeon (Delaware
River only), blue pike, and longjaw cisco. The latter two species were g
listed for the Great Lakes only, and have been proposed for deregulation g
by the Fish ar.d Wildlife Service due to probable extinction (F.R. Vol 47,
No. 101, May 25, 1982).

If you require additional information about endangered or threatened
species under our jurisdiction, please do not hesitate to contact this
office.

1
1

Sincerely,

-

$hiffer||Lv
*

Clark N.
Herpetology and Endangered
Species Coordinator

jb

Enclosure
cc: R. Snyder

I
I

| I
E.3-4



I
k '.- ,

,

-i == ~ l'

,TrMg' 5 COMMONWEALTil OF PENNSYLVANI A J. -- e
') . Q4 DEPARTMENT OF ENVIRONMENTAL RESOURCES - ''

y
.g"}z Post Office Box 1467 ' ' .

-
g,g' .-,

,

Ilarrisburg, Pennsylvania 17120
August 25,1982

(717) 787-3444 In reply refer toI RM-F FAS
Bureau of Forestry

I
I

Michael V. Mellinger, Ph.D.
Project Manager
Weston Consultants
Weston Way
West Chester, PA 19380

Dear Dr. Mellinger:

The Bureau of Forestry knows of no endangered plant species at, orI near, the proposed disposal areas at Canonsburg, llanover Township and Burrell
Township. There is no State Forest Land near these areas.

I You should contact the Pennsylvania Game Commission concerning
endangered mammals and birds and the proximity of Stats .e Lands to these
sites. Contact the Pennsylvania Fish Commission concerning endangered fish
where the site is near water.

Sincerely,

YYM 'f h '

zMALCOLM D. WASKIEWICZ p
Assistant forest Resource PlannerI r

I
I
I
I
I
I -
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BASELINE RADIOLOGICAL INFORMATION
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Ta ble F.1-1. Compartwen of r adiological obser vations at the Canonsburg and bur sell sites wit.h per tinent regulatory guidelines and standaads

_ _ . .

T/[e of Standard or m unmum value found N una.ua value found
luthway M=dtum contamination guideline Sou r ce Limi t at Canonsburg at buggell

Surface bu ildi ng Ga oss algisa hegulatory 300 dpa/100 sq cm 40,000 opa/100 sq cm faa t applac ble
contamination material (f rom Ra-226) Gu ide 1.8 6

"Ikcontamination,

Hena2vable gross Gu idelines f or USNIC, 1976 20 dsW 100 sq cm 400 d %/100 sq cm t* 2 t a ppl icab l e&
a l gt.a ( f rom ha-22 6) Facilities and

; bgulpment*
|

Grobs beta 0.2 mrad / hour 8.5 mr ad/ hour tast appl acable
at I cm at I cm

Ex t e r na l t&2 t ta2 t ap pl icat,i e "tbse Limit s to ICRP, 1971 500 m.em/ year 4,000 arem/ year 1,260 mgemfye.:
o radaation appl icable Public Indivi-
r dual s"
I

W

" Clean-up Criteria USNHC, 1978 140 mges/ year
for Uranium Mill
Sites *

"Imecont Anation usnic, 19 76 0.2 mrad / hour 25 mrad / hour 5.4 ma ad/ hour
Guadelines f or
FaCklitie s and
Equipment *

j Air Co ncent r a- kn-222 DOE 5480.18 USDN , 1981 3 EC1/1 300 ECi/l 2.6 5 iCa/ltion within Pb-210 4 x 10~3 pC1/1 1.3 x 10'4 ECa/l Nt2 data! bu t idirn s b -226 3x 10-3 pC1/1 8.1 x 10-5 ICi/l th2 data
Th-2 30 8 x 10~5 pCi/l 2.1 x 10-4 [Ci/l te; data

U-2 38 3x 10^3 pCi/l 3.5 x 10~4 [Ci/l tea d a t a

kn-22 2 + daughters 10 CFR 20 USNHC, 1960 0.033 WL 0.51 WL 0.001 WL
40 CFR 19 2 USEPA, 1980 0.015 WL
(proiosed)

4Also 10 CFH 20, except f or U-218.

!
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Table F.1-1. Compa r a sun of s adiological obser vations a t the Canonsburg and Bur rell sites with per t anent regulatus y su ndelines and standards
(cont a nued)

_ _ _

Type of Standard or Nximum value found N xamum value t outedP.stbway Nd a ua contamination guadeline So urc e Limit at Canonsburg at Bus sell

Gauund water Onsite M -226 + 228 40 CFH 19 2 USEPA, 19 80 5 [Ca/l 4,500 ECi/l 10 tC /lUrantum, total (pr ogxased) 10 [C1/1 14,380 pC1/1 403 gCa/l

M-226 10 CFH 20 USNaC, 1960 30 sci /1 (U-2 35 + 2 3d) (U-2 38)U-238 40,000 EC1/1
U-2 34 30,000 (Ca/l
U-235 30,000 pCi/1

Bi-214 3,000 [Ci/1
Tt.-2 3 0 2,000 (C1/1

7 'Ita -2 3 2 2,000 gri/l" Ac-227
Ac-228) 90,000 gCi/1
Pb-210 100 pCi/l

Sunt Flour U-2 38 10 CFH 40 USNIC , 1961 172 ECi/g 270 gCi/g tA2t applicable
drain Ha-226 40 CFH 192 USEPA, 1980 5 pC1/g 310 [Ca/g tA;t appl icablesediments (pr oposed)

Surface U-238 4 6 FH 5 20 61 USNHC, 1981 200 ECi/g 51,000 (Ci/g 360 gCi/g
a

onsste

M-226 40 CFH 19 2 USEPA, 1980 5 gci/g 4,200 gCa/9 5,000 pea /g
(pr onx2se d)

Surface U-238 46 FN $ 20 61 USNIC, 1981 10 ECi/g 10 ECi/g 14 4 dataoftsate

N-226 40 CFH 19 2 USEPA, 1980 $ ICi/g 3,100 gCa/g te) data
(proposed)

agg bate jS to be reStricled.

_ _ __ _ _ _ __ _
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I
Table F.1-2. Radiological analysis of subsurf ace soil samples taken f rom the

Canon Industrial Park

I
Sample E

Sample location (results in picocuries per gram (pci/q) ) g
and depth (feet) Ra-226 U-234 U-235 U-238

203
2-3 3,400 3,020 5.0 35.3
3.5-3.8 10,900 464 12 307 g
5.6-6.8 18,400 4,240 138 1,960 g
8.5-9.5 130 38.1 1.2 30.3

5-6 2,260 1,090 19.5 267
11-12 21.4 4.8 0.13 3.91
13-14 38.7 10.3 0.33 10.3

205
3.5-4 10,000 128 3.2 73.8
4.5 21,800 961 33 395
6 18,500 950 32 325

206 g
4-6 8,480 186 5.1 119 3
6-7 3,790 406 7.9 3.37 )16-17 39.6 8.79 0.33 8.66

)
!

207
0-2 18,900 81.7 1.9 17.1

|2-4 785 26.6 1.6 25.8
8-10 5,930 1,630 31 424 E

208
2-4 12,000 628 19 470
4-6 7,850 125 3.6 91
6-8 7,220 282 3.3 209

0-3 2,000 400 13.5 218
3.5-5.5 548 54 2.4 50.8
5.5-7.5 6,490 4,590 48 329
11.5-13.5 2,110 1,280 3.43 639

IlaLocations are shown on Figure F.1-1.
Source: Weston (1982) field data. '

,

I
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I

Table F.1-3. hadaulugacal analysis of ground-water samples taken tros the Ca m>n Industr ial Par k a nd Ge or ges Puttery paupertses

___

Nu cl ide
(result s in picocur ies per l i t er (IC s/ l))

_ _ _ _ _ _ _ _ _

tutal Grom. Gross
lucationd U-234 U-2$5 U-238 ka-226 Ac-227 Ac-228 Th-2 30 Th- 2 3 2 Pb- 210 ba-214 uranium alpha heta

^

- - - - -_

$ -__b 4 34 8,161 4,500 378 < 31 13,823 40.6 <2.2 4,400 --- - - - ---

SA --- 1.9 11.3 < 66 < 2.6 < l4 48,1 <3.6 <1.8 < 4. 9 --- --- ---

6A --- <1.2 8.8 < 37 1.3 <8 16.3 0.24 <2.0 54.3 - - - --- ---

17 --- <28 <450 75 - - - <13 < 4.4 8 < 4.5 9 < l .4 65.5 --- -- ---

17A --- 15.7 19.6 61 3.9 < 6.9 30 8.4 3.2 <!.5 13 - --- ---

22 --- 9.4 12 7.8 < 81 <4 <11 16 4.8 <3.3 <1.6 14 --- --- ---

2 4A --- < 2. 5 9.1 < 34 6.6 --- 20 7.7 2.8 < 1. 6 --- - - - --- ---

24 --- < 12 <440 < 39 - - - < 7. 5 < 2.2 7 <1.42 <l.7 130 -- -- ---

2 4A --- < 1. 6 14.8 81 3.2 <11 158.6 0.9 < 1. 8 70 --- --- ---

27 --- 27.3 259.7 190 <15 < 15 875 <9 <2 69 - - - -- ---

9 201 117 4.2 !!9 <1 - - - --- --- - - - --- --- --- 720 400*

201A 5.5 0.15 2.54 <1 - - - -- - - - --- --- --- --- 16 17M 20 2 146 5.8 142 54.9 --- --- --- --- - - - --- --- 1,uGO 1 ,1 00
202A 5.13 0.18 4.11 2.26 -- -- - - - --- --- --- -- 35 30
20 3 2.66 0.13 2.57 178 --- --- --- --- -- --- --- 1.1 00 6 40
203A 4.21 0.20 3.30 3.77 - - - -- - - - --- --- --- -- 5s 14
20 4 3,310 74 3, 2 70 87.2 --- --- --- - - - --- --- --- 6,9u0 1,700
205 3,780 97 3,950 518 - - - -- - - - --- --- --- --- 15,000 5,700
GP-1 --- -- --- <0.167 <0.725 --- <0.725 <0.418 - --- 93.5 -- ---

GP-2 --- - - - -- 0.594 <0.764 -- 2.88 <0.541 --- --- 8.42 --- ---

GP-2A --- - - - - - - 0.316 < 1.01 --- < 1.31 < 1. 01 - --- 3.11 --- ---

GP-4 --- --- - - - 18.3 < 1.16 -- 3.98 <1.04 --- - - - 4,570 --- ---

GP-4A --- - - - --- 1.65 <1.10 --- <1.27 <0.899 - - - - 291 --- ---

GP-5 --- --- --- 0.46 <0.752 -- <0.921 < l.06 --- --- 375 --- ---

GP-6 --- --- --- 0.279 <0.144 --- < l .28 <0.642 --- --- 4.96 --- ---

GP-7 --- --- -- s 0.213 <0.777 -- < l .10 *0.550 - - - --- 139 --- ---

,

| LPA standard 10 10 10 Sc ..- --- --- --- --- --- 10 15 ---

j'
staridard 30,000 30,000 40,000 30 2, 00 0 90,000 2,000 2, 00 0 1 00 3, 00 0 30 , 00 0d 30' 3, 00 0f

N C - IM IE

* locations ar e showin oss Fa gur e F.1-1.
b;4shes is=1tcate no analysis was per f ormed.t

'This 1 knit is for radium-226 plus radium-228.
d .his 11ma t is tur natur al ur anium.g

'This 11 mat is for an unk nown radioruclide(s) that decays by alpha emission or spontaneous tission.
fThis limit is for an urAnown radionuclide(s) that decays by other than alpha emission or spontaneous fission with analt lives gr eater than 2

hour s.
So ua c e: Weston (1982) t ield data.i

I

I

|
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Table F.1-4. Radiological analysis of sediment samples taken from Chartiers
Creek

tJuclide
(results in picoeuries per qram-dry (r>C1/q ))

Location Th-230 U-235 U-238 Ra-226 Ac-228 Bi-214 Th-232 Cs-137 K-40

Upstream of
site near
railroad
track 6.5 <0.26 <10 2.0 1.2 0.86 0.52 0.12 12

tJorth of

Wilson Avenue 8.3 <0.39 < 5. 9 1.9 0.98 0.76 0.17 0.11 11

IJor theast
corner of
s i te 1.5 < 0. 3 7 < 6. 7 2.8 1.2 0.82 0.27 0.30 13

Source: Weston field data (1979).
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I
Table F.1-5. Radiological analysis of ground-water samples from the

Burrell site

Nuclide
(results in picocuries per liter (DCi/1))

Well Gross Gross
anumber Ra-226 U-234 U-235 U-238 alpha beta

Sample dates
July 27-30, 1981

2 2.02 0.54 <0.05 0.52 <5 17 '

3 <l.0 1.81 <0.10 1.63 <10 17
5 < l. 0 3.56 0.12 3.28 < 40 <40
6 < 1. 0 2.78 0.13' 2.37 < 10 15
7 < l. 0 1.17 < 0. 05 0.93 < 5 25
8 < 1. 0 0.60 < 0. 0 5 0.52 < 10 18
9 1.28 6.57 0.22 5.34 < 40 66

10 <l.0 0.30 <0.05 0.21 <5 3.5
11 < l.0 3.74 0.13 3.81 <10 <4
12 1.37 0.56 <0.05 0.52 6 6.1
13 < l. 0 5.87 0.40 5.73 16 21
14 < l.0 3.51 0.16 2.86 < 10 5.2
15 < l. 0 0.13 <0.05 <0.10 <4 4.0
16 < 1. 0 1.7 < 0.10 1.62 <4 4.3
17 < l. 0 0.47 < 0. 05 0.42 <4 3.7
18 1.34 0.10 <0.05 < 0.10 4.0 5.8
19 < l.0 1.30 < 0. 05 1.27 <10 21 j20 1.00 0.74 <0.05 0.77 <4 4.4 1

21 < l.0 < 0.10 < 0. 05 < 0.10 <30 <40 ,

22 < 1. 0 0.85 < 0.05 < 0.10 <7 13 |
23 < l. 0 < 0.10 < 0. 05 0.67 <9 16
24 -- b ___ ___ ___ ___

___

25 --- --- --- --- --- ---

26 --- --- --- --- --- ---

27 --- --- --- --- --- ---

28 --- --- --- --- --- ---

I
aLocation of wells is shown on Figure F.1-2.
bDashes indicate no sample was taken.
Source: Weston (1982) field data. E |

I
I
I
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Ta ble F.1-5. Radiological analysis of ground-water samples from the

Burrell site (continued)

Nuclide
(results in picoeuries per liter (pci/1))

Well Gross Gross
anumber Ra-226 U-234 U-235 U-238 alpha beta

Sample dates

i
January 21 -
February 11, 1982

2 -- b ___ ___ ___ ___b ___

1 --- --- --- --- --- ---

3 --- --- --- --- --- ---

5

6 41.0 1.33 4 0.04 1.12 42 15

1
7 --- --- --- --- --- ---

8 --- --- --- --- --- ---

'

9 41.0 4.38 0.16 3.44 51 110
10 --- --- --- --- --- ---

11 41.0 0.75 40.02 0.70 44 5.7
12 --- --- --- --- --- ---

13 41.0 0.97 4 0.02 0.74 43 16

4
14 41.0 0.88 40.03 0.92 43 4.3

15 --- --- --- --- --- ---,

16 --- --- --- --- --- ---

17 --- --- --- --- --- ---

t 18 --- --- --- --- --- ---

|
19 --- --- --- --- --- ---

20 --- --- --- --- --- ---

I 21 --- --- --- --- --- ---

22 --- --- --- --- --- ---

23 --- --- --- --- --- ---

24 e1.0 0.30 40.03 0.18 <5 3.7

t 25 41.0 0.21 40.02 0.13 <2 4.0
26 41.0 1.3 4 0.10 0.95 <2 8.1

1 27 41.0 0.22 4 0.02 0.16 <3 3.8
28 41.0 0.55 0.068 0.16 <4 <2

!

I
I
I
I
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Appendix F.2

DESCRIPTION OF THE MILDOS COMPUTER CODE AND THE INPUTS USEDI
F.2.1 Introduction

The MILDOS computer code (NBC, 1980) was developed by the NRC to serve as

I the primary licensing evaluation tool for assessment of radiological impacts
resulting from uranium-milling operations. The code can be used to evaluate
compliance with the EPA's uranium fuel cycle radiation protection standard (40

g CFR 190), compliance with EPA's remedial-action standards for inactive
g uranium-processing sites (4 0 CFR 192) , and the maximum air-concentration

limits and radiation doses embodied in the NRC's standards for protection
against radiation (10 CFR 20) . MILDOS uses the calculational models and data,

I as described in the NBC Regulatory Guide 3.51, " Calculational Models for
Estimating Radiation Doses to Man from Airborne Radioactive Materials
Resulting from Uranium Milling Operations," except the inhalation dose factors
have been itodified to reflect new information on radionuclide dosimetry. The
actual doses calculated include those from inhalation, ingestion, and external
exposure to radionuclides.

I
F.2.2 Calculational regime

The translocation and airborne concentrations of radon gas and cadioactive
particulates removed from a contaminated area, such as buried or above-ground
uranium-mill tailings, are estimated from theoretical and empirical

I wind-erosion equations according to wind speed and direction, particle size
distribution, surtace roughness, and atmospheric stability class, and the mill
tailings' radionuclide concentrations. A dispersion-deposition-resuspension

8
model is used. This Gaussian model allows for source depletion, as a result
of deposition, radioactive decay, and in-growth of radon-daughter products.
The average air concentration is calculated to be constant during each annual
release period because of the use of annual average meteorological data and

9 average radionuclide concentrations in the tailings. Surface contamination is
estimated by including buildup from deposition, in-growth of radioactive
daughters, and removal by radioactive decay, weathering, and other
environmental processes. The deposition velocity is estimated on the basis cfI particle size, density, and physical and chemical environmental conditions
that influence the behavior of the smaller particles.

The calculation of the individual organ doses and dose rates to

populations and individuals is based on the International Commission on the
Radiological Protection (ICRP) Task Group Model (ICRP, 1966). Estimates of
the dose to the bronchial epithelium of the lunc f rom inhalation of radon andI its short-lived daughters are calculated based on a dose-conversion f actor,
which Weston modified to reflect the most recent accepted value (Harley and

i
lI
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I
Pa s te r nack , 1982). External radiation exposure includes radiation from
airborne radionuclides, and exposure to radiation from contaminated ground.
Individual dose commitments, popalation dose commitments, and environmental
dose commitments can then be computed.

F.2.3 MILDOS inputs

The data inputs to MILDOS consist of the following:

1. Meteorological data concerning annual average wind speed and direction
by atmospheric stability class for each site (refer te Section 4.3 and
Appendix B.1).

,

2. The population distribution around each site for each ordinal
direction in 0.5-kilome ter (0.31 mile) increments out to a distance of
2 kilometers (1.24 miles) (refer to Section 4.12, Figures G-6 and G-7,
and Tables G-5, G-9, and G-11) .

3. The average radionuclide release rates for the time periods of
interest and the average radionuclide concentrations at each site in Wexcess of the natural background.

Of these inputs, the site radioactivity data have the greatest inherent error
because of the averaging process. Based on the number of results available
for each site, the relative standard error has been statistically estimated at
20 percent. The inherent errors in the meteorological and population data are
small and do not materially affect the overall data error. Th u s , the
calculated doses are within 20 percent of the doses likely to be received by
the general public and remedial-action workers at each site under each
alternative. The total population and worker doses for each alternative were
determined by summing the calculated doses at each site and adding to these
sums the external gamma dose rates from buried materials. The specific input
data used are described in the subsection that follows.

F.2.4 Specific input data

The population and meteorological data were specific for each site and
alternative. The only inputs that changed between alternatives was the
radioactivity. These radiological inputs are discussed in the paragraphs thatfollow on a site by alternative basis.

I
F.2.4.1 Canonsburg site

The Canonsburg site was divided into three area sources, Areas A, B, and
C; one or more sources as a result of loading and unloading contaminated
materiale; and one or more sources for above-ground and in ground
tailings-pile storage during each of the remedial actions, as appropriate. =

1
F.2-2
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Alternative 1
|

Area

8 Radioactivity A B C

Radon-222: curies per year 355 71.2 1,732

Radium-226: picocuries per
gram 271 124 5,605

Uranium-238: picocuries per
gram 161 .59.2 315

r

i Alternative 2

I Area Encapsulation 8
Radioactivi ty A B C area

i
Radon-222: curies per

96 weeks 546 120 2,596 Dai .bRadium-226 curies per
96 weeks 41.8 E-6 0 2.18 E-4 2.34 E-4 .

bUranium-238 : curies per
96 weeks- 2.49 E-6 0 1.22 E-5 1.64 E-5 ,

I Radium-226 : picoeuries
per gram 271 124 5,606 C

I Uranium-238 : picocuries
per gram 161 59.2 315 -

aThe radon-222 release is 0 as that value is included in the Area A, B,
and C values.

bThese values are for loading and dumping contaminated materials.
cDashes indicate that no input is required.

8

i
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Alternative 3

|-

Area Encapsulation g
Radioactivity A B C area

Radon-222: curies per
96 weeks 546 120 2,596 0 sg

Radium-226 : curies per
96 weeks 41.8 E-6 0 2.18 E-4 2.22 E-4

Uranium-238: curies per
96 weeks 2.49 E-6 0 1.22 E-5 1. 4 7 E-5

rtadium-226 : picocuries
per gram 271 124 5,605 -

Uranium-238 : picocuries
per gram 161 59.2 315 -

I

Alternatives 4 and 5

Radioactivity A B C
_

PileArea
1 2 3

. I
Radon-222: curies per

96 weeks 464 118 2,398 2.06 0.20 74

Radiu m-226 : curies per
9F weeks 1.17 E-4 1.30 E-5 1.32 E-3 --- --- ---

Uranium-238: curies per 3
96 weeks 6.97 E-5 6.22 E-6 7.40 E-5 --- --- ---

Radium-226 : picocuries
per gram 271 124 5,605 146 14.3 1,940

Uranium-238: picocuries |
per gram 161 59.2 315 86.7 6.83 109 3

8

i
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I
I After Alternatives 2 through 5

I
Area

Radioactivity A B C

I Radon-222: curies
per year 2.62 1.15 0.618

i
F.2.4.2 Burrell site

The Burrell site was divided into two area sources, E (the eastern portion
of the site) and W (the western portion of the site), and one pile forI above-ground-tailings storage during Alternatives 2 and 4.

Alternative 1

I
Area

Radioactivity E W

Radon-222: curies
per year 2.13 109

Radium-226: picocuries
per gram 1.78 203I Uranium-238: picoeuries
per gram 0.76 21

I
I'

I
I
I '- -'
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Alternatives 2 and 4

I
Area

Radioactivity E W Pile

~Radium-222: curies per
90 weeks 1.22 62.9 22.8

Radium-226 : curies per
96 weeks 1.53 E-7 1.74 E-5 1.76 E-5

Uranium-238 : curies per
96 weeks 2.94 E-8 8.08 E-7 8.37 E-7

fudium-226 : picocuries

|,per gram 2.05 234 73.7
Uranium-238 : picoeuries 5

per gram 0.88 24.2 8.09

i
Alternatives 3 and 5

t

Area
Radioactivity E W

Radon-222: curies
per 96 weeks 0.71 36.3

Radium-226 : picoeuries 7
per gram 0.59 67.7

Uranium-23 8: picoeuries
per gram 0.25 7.0

I
I
I
i
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I
| Af ter Alternatives 2 through 5
|

I
AreaI Radioactivity E W

I Radon-222: curies
per year 2.13 1.07

i

F.2.4.3 Hanover site

The Hanover. site is currently not contaminated with radioactive materials

I and is evaluated as a potential repository only under Alternatives 4 and 5.
This site was considered to be a single area source.

I Alternative 4
,

Radon-222: curies per
96 weeks 379

Radium-226 : curies peri 96 weeks 1.4 7 E-3
Uranium-238: curies per

96 weeks 1.51 E-4

8
Alternative 5

I Radon-222: curies per
96 weeks 113g Radium-226 : curies per

g 96 weeks 1.45 E-3
Uranium-23 8 : curies per

96 weeks 1.50 E-4

After Alternatives 4 and 5

I
Radon-222: curies per

I
year 2.52

i

F.2-7
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I Appendix F.3

F.3.1 Exposure pathways

I Potential exposure pathways by which people could be exposed to
radioactive materials during this project are shown on Figure F.3-1. The
pathways of concern are inhalation of radon gas and particulate radioactive
materials, and external exposure due to submersion in a radioactive cloud andI materials deposited on or already in the ground. Exposure of individuals to

radioactive materials in surface water for the no-action alternative is
insignificant. Based on a projected soil loss of 1.15 tons per year from Area

I C, the most contaminated area, into Chartiers Creek, the resultant increase in
radionuclide concentrations would be approximately 0.3 picocurie per liter,
essentially undetectable. This concentration is not expected to increase
during any of the remedial-action alternatives and thus is not evaluated.I Another pathway that is usually included in a radiological assessment, but is
omitted here, is the food ingestic , pathway. Since there is no significant
agricultural land use near any of the sites, it is reasonable to assume that
radiological impacts along this pathway are minimal.

During the remedial action there will be no planned releases of
radioactive materials directly into surface waters or into ground-water
systems. The only releases that could occur, under normal operating -

conditions, would be because of the unavoidable release of small amounts of
radioactivity resulting from the remedial action. If an accident occurred,

I potentially greater amounts of radioactive materials could be introduced to
surface or ground waters; however, since neither Chartiers Creek nor the
Conemaugh River are drinking-water sources and ground water from the sites

I enters these surface waters directly, this potential exposure pathway is not
significant. Thus, while there is a slight possioility of radionuclide
contamination, tue amounts involved will be minimal, and the dilution factor
high; therefore, the impacts from the waterborne-exposure pathway to the
general public becomes insignificant for this radiological assessment.

In order to evaluate the effects of exposure via the two pathways of,

| g concern, the radiation doses have been calculated, and the health effects
1 3 based on these doses have been determined. In all dose calculations the

average radioactivity levels, less the normal background levels, are used for
l impact evaluation. Thus, the excess radiation exposures and health effects

that would occur as a result of remedial action on the Canonsburg and Burrell
sites have been calculated. The specific evaluation techniques are summarized
in the paragraphs that follow.

1I

I
I

F.3-1
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I The health effects from inhalation of radon-daughter products and other
airborne radionuclides and direct external gamma radiation are calculated by

I
considering the measured or predicted dose and the size of the population
exposed. The units for expressing these doses are the tem (where 1 rem is
approximately equal to 1 roentgen) and the man-rem. The number of man-rems is
determined by multiplying the dose in rems by the number of persons exposed.

I

F.3.2 Methods of impact assessment

Radiation doses to the general population and remedial-action workers were
evaluated using the MILDOS computer program (U.S. NRC, 1980) , which is

i described in Appendix F.2. The MILDOS program provides estimates of potential
radiation exposure to individuals in the vicinity of a uranium-mill-tailings-
disposal site. The inputs to this program consist of the following:

1. Population distribution data.
2. Meteorological data.

I 3. Radionuclide-emission-rate data.
4. Radionuclide-concentration data.

The meteorological and po;ulation data used are described in Appendices
B.1 and G of this EIS, respectively.

The radionuclide-emAssion rates used were of several kinds: the emission

I
of radon from the surface, especially from newly exposed material;
particulates made airborne by wind erosion; and particulates resulting from
loading trucks. Surface radon-222 releases were inferred from radium-226
concentrations as reported by ORNL (Leggett et al. , 1978, 1979) using theI relation,1 picocurie per gram of radium-226 = 1 picocurie per square meter
per second of radon-222.

The release of wind-eroded particulates depends on the areas of nuclide-
containing material exposed during the remedial actions. These areas were
obtained from the engineering plans for the alternatives outlined in Section
3.1. MILDOS contains wind-suspension factors based on experimental data.I During truck loading of contaminated material, some contaminated particulates
(dust) are picked up by the wind. This process and the amount of such dust
are described in Section 5.3 and Appendix B.2. In estimating the amounts of

I airborne particulates, no credit was taken for the fugitive dust control
techniques described in Section 5.21.

The outputs from this program include estimates of the radiological doses
from inhalation of radon-daughter products and other radionuclides and from

= external exposure to gamma radiation.

E

I

I
F.3-3
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In Alternatives 4 and 5, people are exposed to gamma radiation from
passing trucks containing contaminated material from Canonsburg. This
material contains a trace amount of radioactivity; the measured gamma levels g
on the Canonsburg site average 227 microroentgens per hour at a height of 3 g'
feet (1 meter) . At greater distances the levels will be less. The radiation
dose commitment to the public from passing trucks has been calculated using
equation F.3-1, assuming a population density of 2000 people per square mile h
and an average truck speed of 10 miles per hour. 5

D= ( F. 3-1)
r/r-d2 2Y

d
1

Where:

D = Dose commitment.
K = Dose rate factor (227 microroentgens) . g
Pg = Population density (0.00076 people per square meter) . g
V = Truck speed (10 mph) .
p = Attenuation coefficient (0.0035 per meter) .
r = Maximum distance from source.
n tr) = Buildup f actor (1) .

d = Minimun distance from source.

This dose commitment is about 0.01 man-microrem per loaded truck-mile. The
dose commitment for truck drivers is about 22 man-microrems per loaded
truck-mile.

Under Alternative 2 materials are brought from Burrell to Canonsburg.
Using equation F.3-1 and a dose rate fa.ctor of 11 microroentgens, the
population exposure is approximatoiy 0,0005 man-microrem per loaded truck-mile h
and the dose commitment for the tr.tc- trivers is approximately 0.1 3
man-microrem per loaded truck-mile. Similarly under Alternative 4, the
Bui;tell residues are transported ' 9anover, and the population exposure is
approximately 0.0002 man-microcer : loaded truck-mile based on a population
density of 0.00036 people per set - meter around the Burrell site. The truck
driver dose commitment rehain' r.~ aged at 0.1 man-microrem per loaded
truck-mile.

.ation exposure were calculated using theExcess cancer deaths due o .,

following risk factors (Naticarii lh cdemy of Sciences,1380; Cohen,1981;
Evans, et al,1981) :

1. Lung cancer deaths .3- t .ifetime of the exposed population pera

from inhalation of . ,0 m "O man-rems
radon-daughter
products

2. All cancer deaths = 120 per ;ils ime o the exposed population per
from gamma 1,000,000 ma-rem?
exposure

A man-rem is the product of the average radiacion c.ma commitment and the
number of people receiving that dose. It is t.' dose-measurement unit used in
this report. Excess cancer deaths from continuous, 17ng-term exposure are 3
taken as 32.5 times the above figures, 32.5 being the average remaining years g
of life of ti e populace.

F.3-4

-



I
I

REFEREHCES FOR APPENDIX F

t
.

I Cohen, B. L., 1981. " Proposals on Use of the BEIR III Report in Environmental
Assessments," Health Physics, 41: 769-774.

Evans, R. D., J. H. Harley, W. Jaccbi, A. S. McLean, W. A. Mills, and C. G.

I Stewart, 1981. " Estimate of Risk from Environmental Exposure to Radon-
222 and its Decay Products," Nature, 290 (5802): 98-100.

I
Harley, N. H., and B. S. Pasternack, 1982. " Environmental Radon Daughter

Alpha Dose Factors in a Five-Lobed Human Lung," Health Physics, 42:789-799.

International Commission on Radiological Protection,1966. " Deposition andI Retention Models for Internal Dosimetry of the Respiratory Tract," Health
Physics, 12:173-207.

I
International Commission on Radiological Protection,1971. " Protection Against

Ionizing Radiation from External Sources," ICRP Publications 15 and 21,
Perganon Press, New York.

Legge tt, R. W., F. F. Haywood, C. J. Barton, W. D. Cottrell, P. T. Perdue,
M. T. Ryan, J. E. Burden, D. R. Stone, R. E. Hamilton, D. L. Anderson, R.
W. Doan, B. S. Ellis, W. F. Fox, W. M. Johnson, and W. H. Shinpaugh,
1978. Formerly Uti.lized MED/AEC Sites Remedial Action Program,
Radiological Survey of the Former Vitro Rare Metals Plant, Canonsburg,
Pennsylvania, DOE /EV-0005/3, UC-70, Interim Report, Prepared by the Health
and Safety Research Division, Oak Ridge National Laboratory, Oak Ridge,!I, Tennessee for the U.S. Department of Energy, Washington, DC.

Leggett, R. W., D. J. Crawford, B. S. Ellis, F. F. Haywood, E. B. Wagner, E. T.
| Ioy, W. D. Cottrell, D. L. Anderson, and W. H. Shinpaugh, 1979. Formerly
y Utilized MED/AEC Sites Remedial Action Program, Radiological Survey of the

Pennsylvania Railroad Landfill Site, Burrell Township, Pennsylvania,
1 DOE /EV-0005/12, UC-70, Final Report, Prepared by the Health and Safety

Research Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee for
the U.S. Department of Energy, Washington, DC.

I National Academy of Science, National Research Council, Advisory Committee on
Biological Effects of Ionizing Radiation,1980. "'Ihe Effects on
Populations of Exposure to Low Levels of Ionizing Radiation," BEIR III,
Washington, DC.

'

U.S. NRC (Nuclear Regulatory Commission) , 1976. Decontamination Guidelines for
Facilities and Equipment, Regulatory Guide 1.8 6, Washington, DC.

'

U.S NaC (Nuclear Regulatory Commission) , Fuel Processing and Fabrication
Branch, 1978. Interim Land Cleanup Criteria for Decommissioning Uranium

( Mill Sites, Staff Technical Position, Washington, DC.
I ur
j U.S. NRC (Nuclear Regulatory Commission), 1981. MILDOS Computer Code User's

Manual, Washington, DC.

I
,



6 - - - ,aa , _,,

I |
!

I
'

.I
I

.3
.. .e1. e

g - . .- . - ---.

I
I
I

I

|E
i
E

I
I
I
I
I

..,
- - _ - _ . . _ - _ _ ---



I

I
Appendix G

LAND USE, POPULATION, AND SOCIOECONOMICS

G.1 INTRODUCTION

m is appendix contains a description of the socioeconomic surveys

I performed in the Canonsburg, Burrell, and Hanover site areas, and survey
results used in preparing Sections 4.9, 4.11, and 4.12. mis supporting
material is presented in the order in which it is discussed in the main text.

I
G.2 SOCIOECONOMIC ELEMENT

G.2.1 _@ nonsburg site

The socioeconomic work element for this study was developed through the
steps discussed in the paragraphs that follow.

I
G.2.1.1 Step 1: Data review -- baseline information gathering

Under this step the site and the communities within the 1-mile radius and
the 5-mile radius of the site were identified on USGS quads. TheI municipalities within the 1-mile radius and in Washington County, in which the

; site is located, were contacted by telephone calls, letters, and visits to the
municipal and county offices and real-estate agencies to collect baseline
information on socioeconomic, land-use, and transportation-related data. The
information collected included the following:'

1. Local and county land-use studies and comprehensive plans.
I 2. Incal area population distribution and projections.

| 3. Employment locations.
4. Municipal zoning and subdivision regulations.

I 5. Recreational studies.
6. Traffic patterns and transportation networks.,

| 7. Community facilities and utility services.
| 8. Tax structure and revenue sources,
i

|

State and Federal agencies were contacted for transportation, population,
and sistorical and archaeological information.

| us From a preliminary review of the available data, it was concluded that
there was a need for a socioeconomic door-to-door survey covering the 1-mile
radius area, especially to estimate the current population, and their type of,

i employment, outdoor activities, food habits, etc.

1

I
'

' I "~'
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G.2.1.2 Step 2: Conduct detailed field surveys

The data collected under step 1 were updated or supplemented by conducting <

windshield surveys within the 1-mile radius analysis area. This survey helped
in organizing the door-to-door socioeconomic survey conducted during the week I
cf September 24, 1979. '

In preparation for the socioeconomic survey, a two-page questionnaire with
28 related items was prepared, and given approval by the DOE program office. g
(A copy of this questionnaire follows.) Local municipalities were contacted gby telephone and by letter requesting their cooperation with the survey team.
H e local residents were also informed of the survey through press releases to
local newspapers.

The survey team consisted of four persons led by a Weston senior staff
person (a certified planner) . After a reconnaissance survey of the 1-mile g
radius area, each team member took a different street, and visited every gfourth house on either side of the street within the one-quarter-mile radius
area, every eighth house within the one-quarter to one-half-mile zone, and
every fifteenth house within the one-half to 1-mile zone. n e homes visited |were identified on a master map; comparisons were made at regular intervals to E
avoid duplication of survey effort. h e survey covered more than 10 percent
of the households within the 1-mile radius area. The major types of data
obtained from the survey included the following:

1. Population living in each sector and within the three zones; up to
one-quarter mile, one-half mile, and 1-mile from the site,

2. Age distribution.

3. mployment location.

4. Family income.

5. Time spent in outdoor activities. W

6. Produce raised in vegetable gardens, and use of area wells.

7. Ethnic background of the population.

Contacts were made with local municipalities and regional, state, and
Federal agencies to supplement or update the data collected under step 1.

I
G.2.1.3 Step 3: Baseline data documentation and impact assessment

The data collected in steps 1 and 2 were analyzed and documented in the *
format specified in the Contents of Environmental Impact Statements (Sandia
National Laboratories,19 81) . The impacts of the remedial-action alternatives g
on the socioeconomic setting of the Canonsburg site were determined and g
documented in accordance with the guidelines. The major items considered were
the following:

I

G-2
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SOCIO ECONOMIC SURUEY - 2 gg

QUEST 10NNA IRE 4 i' &jw
-* (it \.-

-t
Fs

rst1. Street Address . Municipality . % \.~- , r.............. ........

b
2. Previous Address Municipality . Sof%Q ser........... ........

3. Duration of stay at the Present Address (No. of years)
- S5w SSE

Response
(A) 0-2 (B) 2-5 (C) 5-10 (D) 10-20 (E) >20

_

3,, , ,,,,,

4. Type of Home:
(A) Single Family (B) Apartment (C) Town House (D) Duplex / Twin (E) Other , ,,,,,,,, 4

5, Number of persons presently living at thir address
. ........ 5

6. Age / Sex Distribution of Occupants:
< .<, 4. 4 < <

0-1 1-5 5-11 11-17 17-40 40-65 65 and >
Male I i

Fene I e i f

7 Estimate gf time (hours / day) spent at home:
Male
Female

o
d, 8. Number of employed persons: (A) 1 (B) 2 (C) 3 (D)p3 8.,,,,,,,,,

9 Place of Employment:
(A) Canonsburg/Hous ton (B) North Strabane (C) Chartiers (D) Cicil/ Peters

,
(E) South Strabane (F) Washington /Pittsburg (G) Other ! , ,,,,,, 9,

|10. Distance to work (miles): (A)41 (B) 1-2 (C) 2-5 (D)> 5 jo; ,, , ,,,,,,

11. Mode of Travel: (A) Car (B) Bus (C) Walk (0) Other yy,,,,, , ,

12. Type of Occupation (such as Teacher, Executive, Clerical, Coal Miner, etc.) 12... ......

13. Duration of Work (Hours Per Week):
'

(A) 0-20 (B) 20-40 (C) 40-60 (D) 60-80 (E) >80 ,,,,,,,,,,g3

14. Number of 1!orking Hours spent in the Open: *

(A) None (B) 0-20 (C) 20-40 (D) 40-60 (E) 60-80 (F) >80 ',,,,,,,,,, g4

(Note: If response to Question 8 is other than (A), complete for (B) and
(C) similar to that of (A)).

15 Did you ever work at Canon Industrial Park? (A) Yes (B) N . . . . . . . 15i.
16. If yes, When? (A) At present, since 19 . .

(B) During 19 . . to 19 . . Period 16..........
Ii7. Annual family income ($1,000).

, ,

(A ) <. 5 (B) 5-10 (C) 10-15 (D) 15-25 (E) >25 . . . . . . . . . . ; 17



SOC 10 ECONOMIC SURVEY

QUESTl0NNAIRE (CONTINUED)
Response

,

18. Outdoor activities of members of household:
(A) Hiking (B) Biking (C) Swimming (D) Gardening (E) Other . . ........ 18

19. Use of Chartiers Creek for:
(A) Fishing (B) Boating (C) Swimming (D) Other . . ........ 19

20. Did/do your children play in/around Canon Industrial Park?

(A) Yes (B) No . . ........ 20

21. If yes, l. When? (A) At present (B) Previously 21.1. . ...... .

2. For how long? (hours / day)
(A) < 2 (B) 2-5 (C) >5 hours 21.2. . ........

22. Trans4 ent use of Canon industrial Park and vicinity:
(A) Regular (B) Occasional (C) Seldom 22. . ........

23 If (A) Regular, purpose of such use:
(A) Drive thru (B) Hike (C) Walk (l') Other 23. . ........

24. Use of backyard /f rontyard of your home:
(A) Recreational (B) Vegetable garden (C) Other 24. . ........

25. 6 .7 you have a vegetable garden,
o 1. Type of products:
1 (A) Leafy vegetables (lettuce, spinach, cabbage, . ..

(B) Root variety (carrots , beats , potatoes , onions , radishes , . . .
(C) Others (beans, cauliflower, tomato, peas, . . . 25.1. . ........

2. Use of garden products: (A) Home Consumption (B) Sale (C) Friends / Relatives . . ........ 25.2
3. Duration of consc nption: (A) Seasonal (B) Year-round 25.3
4. Vegetable produced f rom the garden and used for home consumption as percent

. . .......

of total require 1 vegetable diet for the season / year.
(A) 425 (B) 25-50 (C) 50-75 (D) 75-100 25.4. . ........

5 I f sold /given away, to: (A) Neighbor (B) General area (C) Outside . . ........ 25.5
6. Method of preservation, if applicable. 25.6. . ........

7. Do you use surface or groundwater for your gar den? (A) Yes (B) No 25.7. . ........

8 If yes, which? (A) surface water (B) Groundwater (C) Other . . ........ 25.8
9. Is there any other home-grown products?

(A) None (B) Milk (C) Egg (D) Neat (E) Fruit (F) Other 25.9. . ........

26. Do you have an on-site well? (A) Yes (B) No 26. . ........

27 If yes, l. Depth of the well (ft.) 27.),..........
2. Depth of the casing of the well (f t.) 27.2. . ........

** 0
28. Ethnic background of the household. - -

._

Survey conducted by Roy F. Weston, Inc., West Chester. Pennsylvania, as supplemental data for the preparation of the
Environmental Impact Statement for the Canon Industrial Park vicinity, Canonsburg in Washington County, PA, September 1979

m m m mW M M MM W W W W W W W M M M
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I,

I 1. Loss of employment at the Canon Industrial Park.

2. Temporary employment during the project execution period.

3. Potential for new employment and economic growth after the cleanup
ef fort is completed.

4. Changes in the tax base of the site and the vicinity properties,
including their market values.

5. Effect on the residential communities in the vicinity of the site.

6. Ef fect on community services including schools, host itals, utilities,
police and fire, and recreation from changes in the number of users.

7. Effect on the local streets and their users during and after the
completion of the project.

G.2.2 Burrell site

Except for the door-to-door socioeconomic survey, all of the steps used
for the Canonsburg site were also used for Burrell to prepare the baseline
socioeconomic setting and impact assessment. The study-area communities were

I determined and identified on the USGS quads using aerial photographs of the
area from the U.S. Army Corps of Engineers office associated with the
Conemaugh Reservoir project.

The 1-mile radius analysis area included parts of Burrell Township and
Blairsville Borough in Indiana County and Derry Township in Westmoreland
County. Thus, most of the baseline data were collected through contacts and
visits to the respective municipal and county agencies. The local area
population distribution and land-use data were collected through a series of
windshield surveys conducted by Weston personnel and assisted by the local

I
municipal authorities. In addition, meetings were held on three occasions
with the representatives of the associated municipalities and the Torrance
State Hospital.

I
G.2.3 Hanover site

Much of the information on the Hanover site and its vicinity was obtained
through a review of aerial photographs, and contacts with Washington County
and Hanover and Jefferson Township officials. In addition, local real-estate
agencies and state and Federal agencies were contacted for data on the
economic growth potential of the site and its vicinity, and the tranaportation
network in the general area connecting the site with the Canonsburg and
Burrell sites.

A field reconnaissance survey was conducted to identify the land uses and
population distribution within the 1-mile radius of the site. *he baselineI information and impact assessment were documented in a manner similar to the
Canonsburg site.

l
.
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I Table G-1. Generalized land uses -- Canonsburg site vicinity
j

|

t
Distance from site

(miles)I 0 - 1/4 1/4 - 1/2 1/2 - 1 Total
% of % of % of % of

Land-use category Acres Total Acres Total Acres Total Acres Total

Residential (exclud- 32 25.4 112 29.7 390 25.9 534 26.6
ing rural)

Commercial 9 7.1 19 5.0 20 1.3 48 2.4

Industrial 33 26.2 23 6.1 60 4.0 116 5.8

Public/ semi-public 5 4.0 44 11.7 50 3.3 99 4.9

Recreational 4 .'8 . 2 14 3.7 40 2.7 58 2.9

Open, undeveloped 43 34.l_ 165 43.8 947 62.8 1155 57.4

Total 126 100.0 377 100.0 1507 100.0 2010 100.0

Notes: Refer to Figure G-1.
Industrial -- Also includes quarries and strip-mining areas.
Public/ semi-public -- Includes government buildings, schools,

I churches, hospitals, and cemeteries.
Recreational-(public or private) -- Par ks , etc. , including halls,
clubs, bowling alleys, and open spaces.

' g Open/ undeveloped -- Agricultural, rural-residential, woods, water

3 bodies, and transportation networks.
Sources: U.S. Geological Survey quads; socioeconomic survey, September

1979; site visits, April and July 1981, January 1982; reviews ofI community data and reports.
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Table G-2. Generalized land uses -- Burrell site vicinfty

I
Distance from site

(miles)
0 - 1/4 1/4 - 1/2 1/2 - 1 Total

% of % of % of % of
Land-use category Acres Total Acres Total Acres Total Acres Total

E
Residential (exclud- 13 10.3 26 6.9 166 11.0 205 10.2
ing rural)

Commercial 1 0.8 2 0.5 77 5.1 80 4.0

Industrial 3 2.4 38 10.1 23 1.5 64 3.2

Public/ semi-public 0 0 57 15.1 274 18.2 331 16.5

Recreational 1 0.8 2 0.5 112 7.4 115 5.7

Open, undeveloped 108 85.7 252 66.9 855 56.8 1215 60.4

Total 126 100.0 377 100.0 1507 100.0 2010 100.0

tbtes: Refer to Figure G-4.
Industrial -- Also includes quarries and strip-mining areas.
Public/ semi-public -- Includes government buildings, schools,
churches, hospitals, and cemeteries.

,

Recreational-(public or private) -- Parks, etc. , including golf
courses, halls, clubs, and open spaces.
Open/ undeveloped -- Agricultural, rural-residential, woods, water E|
bodies, and transportation. g|

Sources: U.S. Geological Survey quads; site visits, April and July 1981, |

January 1982; reviews of community data and reports; meetings
Iwith representatives of municipalities and institutions.

I
|'
I
Il

G-14 g
5,

_ _ _ _



|
*

,

g .

'.

Table G-3. Generalized land uses -- Hanover site vicinity

I
Distance from site

(miles)

I 0 - 1/4 1/4 - 1/2 1/2 - 1 Tof a_1
% of % of % of % of

Land-use category Acres Total Acres Total Acres Total Acres Total

I
Residential (exclud-
ing rural)

Commercial 2 0.5 2 0.1

Industrial 100 79.4 173 45.9 523 34.7 796 39.6

Public/ semi-public

Recreational ''

Open, undeveloped 26 20.6 202 53.6 984 65.3 ' 1212 60.3 E

Total 126 100.0 377 100.0 1507 100.0 2d10 100.0

8
,

._.

No tes: Refer to Figure G-5.

t Industrial -- Also includes quarries and strip-minin9 areas. '-

| Open/ undeveloped also includes rural-residential, agricultural,
) water bodies, and transportation.

,

Sources: U.S. Geological Survey quads; site visit, January 1982; review of
community data and reports; and contact with representatives cf

I
'

county and municipal agencies.
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Table G-4. Structuros of historical inttrost locatcd in the
general vicinity of the sites

Structure / Location Date

I
Canonsburg Site

Black Horse Tavern
North Central Avenue, Canonsburg up

A favorite rendesvous for the Whiskey Insurrectionists 1790

John Hegarty House
Houston 1805

Hill Church
Route 19, North Strabane Township 1776

Jefferson Academy (old Jeff erson College Building)
North Central Avenue, Canonsburg 1780

Pittsburgh National Bank -

Pike and Central Streets 18 50

-

Polish National Church
College Street Early 20th century

Quail House
Route 19, Canonsbu- 18 32

St. John's Russian w ebodox Church |
Vine Street, Canonsburg 1918 g

St. Michaels Byzaatinc Catholic C1urch
Ea st College Street 19 49

2nement House
Pike Street, Canonsburg 18 40

'

Burrell ti,tg

| No ne
!

Hanover Site

Florence Academy B
Old Rointe 22 18 33 g

a
Phillips House

'- Ro ute 'i38,

Kings Creek Road 18 20

Smith, Della House
3 ,* Ro ut 352, Burgettatown 18 20

.

Tucker Methodist Episcopal Church,

gRowte 22, 2 miles west of Florence 18 24

3s

Wallace House
Route 18 Norths

- I
Sourc e: Washington Cbenty Flanning Co:mnission,1979a.
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Table G-5. Population distribution by direction -- 1980:

Ca.7onsburg si*e vicinity

Population a, distance from siteI (miles)
Sector Direction 0-1/4 1/4-1/'t 1/ 2-1 Ibtal +

1 N 41 233 479 753|

2 NNE 28 258 2 /4 560

3 NE 28 376 650 1054

4 ENE 34 218 399 651

5 E 46 15 507 568

6 ESE 18 50 750 818

7 SE 35 9 245 339

I 8 SSE 89 57 125 271

9 S 81 191 15 287

10 SSW 65 212 28 305

11 SW 50 112 359 5 21

12 WSW 0 107 661 768

13 W 0 129 564 693

14 WNW 9 0 61 70

15 NW 16 22 0 38

16 NtM y 47 183 242

tbtal 602 2036 5300 7938

I
Sources: Socioeconomic survey, September 1979; U.S. Bureau of the Census,

1980 census advance counts.

| -
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Table G-6. Age and sex characteristics -- 1980: Canonsburg site vicinity

I-
Percent distribution

Age group Male Female Tbtal g
g..

Less than 1 year 2.4 0.6 1.5

1 to 5 years 3.8 3.5 3.6

5 to 11 8.0 10.1 9.0

11 to 17 12.4 12.1 12.3

17 to 40 29.2 29.2 29.2

40 to 65 31.6 28.4 30.0

65 and over 12.6 16.1 14.4

Total 100.0 100.0 100.0

I
Source: Socioeconomic survey, September 1979; U.S. Bereau of the Census,

1980 census advance counts.

I
I
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I Table G-7. Historical and future populations of municipalities
in the vicinity of the Canonsburg site

I
Municipality Historical" ProjectedI 1960 1970 1980 1990 2G00

Canonsburg Borough 17,877 11,439 10,459 10,212 9,814

Houston Borough 1,865 1,812 1,568 1,502 1,411

North Strabane
Township 7,332 7,578 8,490 9,422 9,534

Chartiers Township 7,225 7,324 7,715 8,606 8,840

.

Sources:

aU.S. Bureau of the Census 1960 and 1970 censuses; 1980 census advance

I counts.
bWashington County Planning Commission,1981.

I Table G-8. Historical and projected population distribution
among municipalities within a 1-mile radius
of the Canonsburg site

.

I
Historical Projected

(1980) (2000)
Popu- Percent of Population

| Municipality lation total Land area (persons / Population
i population (acres) acre)

I Canonsburg
Borough 4481 56.4 794 5.64 4293

Houston Borough 1201 15.1 197 6.10 1081

'

North Strabane
Township 1316 16.6 498 2.64 1478

Chartiers
Township 940 11.9 521 1.80 1077

'

Total 7938 100.0 2010 3.95 7929

| Sources: U.S. Bureau of the Census,1980 census advance counts; Tables,

| 3 G-5 and G-7.
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I
Table G-9. Population distribution by direction -- 1980:

Burrell site vicinity

I
Population at distance from site

(miles)
Sector Direction 0-1/4 1/4-1/ 2 1/2-1 Total

1 N 9 67 104 180

2 NNE 3 38 157 198

3 NE 3 15 110 128

4 ENE 0 0 38 38

5 E O O 35 35

6 ESE O O 26 26

7 SE O O O O

8 SSE O O 9 9

9 S 0 3 15 18

10 SSW 0 12 3 15

11 SW 0 0 0 0

12 WSW 0 0 611 611

13 W 0 3 527 530

14 WNW 10 0 444 454

15 NW 3 0 14 17

16 NtM J 17 36 53

Total 28 155 2129 2312

Sources: Photo interpretation of 1974 aerial photographs; U.S. Geological
Survey quads for the areat U.S. Bureau of the Census, 1980 census
advance counts; contacts with representatives of municipalities
and institutions.

I
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I Table G-10. Historical and future populations of municipalities -

Burrell site vicinity

I
1900 populationI within 1-mile

Historical" radius of site Projected

Percent

I
Popu- of total

Municipality 1960 1970 1980 lation population 1990 2000

Blairsville
Borough 4,930 4,411 4,166 1,636 70.8 4,126 4,640

Burrell Township 3,476 3,672 4,152 634 27.4 4,064 5,096

Derry Township 15,445 15,902 16,193 42 1.8 17,050 19,078

h tal 2,312 100.0

Sources:

aU.S. Bureau of the Census,1960 and 1970 censuses; 1980 census advance

I
Counts.

bTable G-9, Figure G-7.

|I
cSoutheastern Pennsylvania Regional Planning Commission,1980.

|
I

I
|

'I
I
|I
II
|

I

G-21'

|

|
_ _ ___ _-____



I
Table G-ll. Population distribution by direction -- Hanover site vicinity

I
Population at distance from site

(miles) g
Sector Direction 0-1/4 1/4-1/2 1/2-1 Total g

1 N O O O O

2 NNE O O 3 3

3 NE O O 6 6

4 LNE O O O O

5 E O O O O

6 ESE O O O O

7 SE O d 15 15

8 SSE O O 9 9

9 S 0 0 0 0

10 SSW 0 0 12 12

11 SW 0 0 12 12

12 WSW 0 9 0 9

13 W 0 0 0 0

14 WNW 0 0 6 6

15 NW q 0 6 6

16 NNW 0 0 0 0

Total 0 9 69 78
,

|

Sources: Site visit, January 1982; U.S. Bureau of the Census,1980 census
advance counts. -

I
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Table G-12. Historical and future populations of municipalities -

Hanover site vicinity

0
Historica1 Projected

Municipality 1960 1970 1980 1990 2000

Burgettstown Township 2118 1867 1803 1653

Hanover Township 2456 3016 3275 3411 3340

Jefferson Township 1301 1369 1435 1397

'

Smitn Township 5812 5583 5746 5790

aU.S. Bureau of the Census, 1960 and 1970 censuses; 1980 census advance
counts.

bWashington County Planning Commission (1981) .

I
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I
G.3 ECONOMIC STRUCTURE

*his subsection presents the characteristics of the economic structure of
Canoiaburg Botough, Burrell Township, and Hanover Township, including 5
info,mation availaole at the county, municipal, and local levels. This
subsection focuses on the basic economic resources and sources of income in
Washington and Indiana Counties.

G.3.1 Canonsburq site

Canonsburg Borough is geographically situated on Interstate Highway 79, g
which links Washington, the county seat of Washington County, with g
Pittsburgh. In addition, Canonsburg is located north of Interstate Route 70,
which ties into the Pennsylvania Turnpike at New Stanton, east of Canonsburg.
Washington County and Canonsburg are significantly influenced by the
Pittsburgh economy, as demonstrated by the easterly concentration of
population and industry in the county.

In terms of land use, forest land covers 35 percent of Washington County,
and crop and pasture land covers an additional 47 percent. The county
produces agricultural products valued at $16 to 20 million annually
(Washington County Planning Commission, 19 7 9a) . The dairy industry leads the
county in agricultural sales, with earnings averaging more than $10 million,
followed by meat animals ($3 million), poultry ($1.6 million) , and field crops
($3.3 million). Most of the revenue produced by Washington County f arms g,
remains in the area as families purchase goods and services f rom local W
s uppl ie r s. In addition, there are more than 70 agriculture-related industries
engaged in the manufacture of foods and associated products, with annual
payrolls of more than $4 million.

The major industries in the county are coal mining and manufacturing. The
total value of industrial production was estimated at $1.145 billion in 1976. E,
Washington County leads all other counties in Pennsylvania in annual coal 3'
production and the amount of available coal reserves. More than 12.4 million
tons of coal were mined during 1976; 11 million tons were taken from deep i

mines, and the remainder f rom strip mines. In 1976, 61 deep and strip mines
were operating in Washington County with an average payroll estimated at more
than $80 million. The associated support industries producing mining
machinery and equipmant have an estimated average payroll of over $12 million
annually (Washington County Planning Commission, 19 79a) .

In 1976, manufacturing in Washington County was led by steel and primary
metals with an annual payroll in excess of $84 million. The manufacture of
electrical machinery was second with an annual payroll of over $45 million,
and glass manufacturing equipment was third with a payroll of over $35 million.

I
I
I
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Canonsburg Borough is a significant location for industrial activity in
the county. At one time, the Canonsburg area (Chartiers and North Strabane
Townships) was active in coal mining. Today the area surrounding the borough
has many abandoned strip- and deep-mine sites, and is reported to be underlain
with mineable coal and natural gas reserves (Kohl and Briggs, 1976; Wagner and
Lytle,1976; Washington County Planning Commission,1979b) . It is believedI that no economically recoverable coal deposits lie beneath the Canonsburg site.

The economy of the borough and the surrounding area is typical of the

I
county, supporting agriculture, coal mining, and primary metals. Industries
are engaged in manufacturing mining machinery, steel fabrication and
distribution, and food preparation and distribution. Machine shops and
light-manufacturing high-technology operations are also evident.I
G.3.2 Burrell site

The Burrell site can be reached from Pittsburgh by U.S. Highway 22, and is
characterized by commercial and light industrial development. Indiana, theI largest city in Indiana County, is located 10 miles north of the Burrell site
in the central part of the county.

In 1977, the county produced more than 10.5 million tons of coal and
ranked second to Washington County in total coal production in the western
27-county region. Indiana County, with 54 percent of its area in forest land,
is the leading producar of forest and maple products in the state. The countyI annually harvests more than 20 million Christmas trees. The county also has a
substantial deer population and derives additional income f rom deer hunting.

In 1976, an estimated 1445 farms in the county produced cash <rops worth
nearly $22.5 million. Approximately 71 percent of the total was derived from
livestock products. The leading industry in the county is manufacturing. The
value of production during 1976 was $203.9 million, when the county rankedI 46th among the state's 67 counties. In 1977, the value of production
increased to $240.4 million, an increase of over 15 percent. The primary

production activity in 1977 was in fabricated metal products, estimated at $67

I million (28 percent), and nonelectrical machinery, estimated at $30.6 million
(13 percent) .

Indiana County effers numerous tourist attractions including four coveredI bridges, several munaums, and state and local parks. In 197 6, tourist-related

revenue was estimated at $14.3 million; the tourist-related payroll was
approximately $2.9 million.I

I
I
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Most of the industrial activity in Indiana County in 1977 was centered in
Indiana Borough and White Ibwnship, located 15 miles north of Blairsville.
There are 66 industrial establishments in the county. Of these, 25 are
located in this area, and in 1977 they accounted for 64 percent of the county
wages and salaries, and 62 percent of the production value.

The area including Bur rell Ibwnship and Blairsville is a secondary center
of production and employment, as is Homer City. Wese centers are linked by g
U.S. Highways 119 and 22 and rail transportation to Indiana. g

These secondary
centers account for the major portion of the remaining economic activity inIndiana County. There are three industrial firms in Burrell Ibwnship and ninein Blairsville. In 1977, these firms accounted for $3.5 million in wages and
salaries, $24.0 million in production, and $9.2 million in manufacturing

=

(Pennsylvania Department of Commerce,19 78) .

G.3.3 Hanover site

In addition to the local and county economies, Hanover is influenced by
the nearby communities of Weirton, West Virginia, and Steubenville, Ohio, and

|the significant steel manufacturing activity in these areas. For example, in EWeirton, West Virginia, Weirton Steel (a division of National Steel) employs
12,500 people, and Wheeling-Pittsburgh Steel Corporation in Steubenville
employs over 1,000 people. In Toronto, Ohio, the Titanium Metals Company
provides employment for 750 to 1000 people (Weirton, West Virginia andSteubenville, Ohio, 198 2) .

In the Pittsburgh SMSA, one out of every ten employed persons works in the
primary metals industry (Pennsylvania Department of Labor and Industry,1979) . In Hanover, this ratio is probably higher. In addition to the primary
metals industries, coal, oil, and gas resources are located in HanoverIb wnship.

As a result, major portions of the area are owned by coal companies(i.e. , Starvaggi and Bologna) and have been strip mined. Tbday, Hanover has
many unreclaimed and abandoned strip and deep mines, as well as abandoned oilwells.

The area is reported to have moderate to major mine pollution problems
(Washington County Planning Commission, 19 79b) . We local economy is
characterized by small machine and metal shops and by trucrcing and coal-related facilities.

The communities nearest the Hanover site are Burgettstown in Smith
Ibwnship, Pennsylvania and Weirton, *st Virginia. Due to its undeveloped
rural setting, this area is suited for outdoor recreation (Hillman State Park
and State Game Lands No.117 are located in the area) ,
chemical dump wastes limit this potential. but strip mine and

I
I
I
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G.4 WORK FORCE

G.4.1 Canonsburg site

The total employment in the Canonsburg area can be descrioed by data for
the Pittsburgn SMSA (including Washington, Allegheny, Beaver, and WestmorelandI counties) . The total employment in December 1981, including the
nonagricultural manufacturing and nonmanufacturing work forces, was

' approximately 934,900 persons (Pennsylvania Department of Labor and Industry,
1982; Wilson, 1982). Over the preceding year, employment declined by 22,200
from 957,100 employees, reflecting the effects of the 1981 economic
recession. The 1981 SMSA data show the following breakdown by major
employer: industrial manufacturing -- 225,700 employees; services -- 215,800I employees; retail trade -- 163,100 employees; transportation -- 55,400
employees; wholesale trade -- 52,400 employees; construction -- 43,600
employees; and financ? -- 45,100 employees.

Over the past yest declines were reported in all categories except
wholesale trade and .:onstruction.

In Washington Cc unty 336 industries and businesses were reported in 1980
(Washington County B7ard of County Commissioners,1980) . These firms employed
27,878 people. In December 1981, the county's r esident civil.an labor force
was approximately 96,200 people (pennsylvania Department of Labor and
Industry, 1982; Wilson, 1982) with 87,700 employed, and approximately 60,000
working in firms located in the county. By category, the major employers in

I 1980 were: mining -- 5845 employees; steel -- 3956 employees; electronics --
3323 employees; glass equipment -- 2385 employees; trucking -- 628 employees;
and machine / job shops -- 1089 employees.

Steel manufacturing in Washington County and in West Virginia (e .g . ,
Weirton Steel Co.) also provides major employment opportunities for county
residents. Between 1978 and 1980 industrial opportunities were fairly stable.

I The 1980 Industrial Directory of Washington County (Washington County Board of
County Commissioners, 1980) lists 30 industries or businesses not listed in
1978, and deletes 30 industries or businesses that consolidated under a new
name, went out of business, or moved.

In 1979, Washington County as a whole had a labor-force-participation rate
of 41.8 percent (ratio of number of persons in the labor force to total

I popu lation) in a total estimated population of 215,519 persons. Within the
1-mile radius of the site, however, the labor-force-participation rate was
much lower because of the larger proportion of persons aged 65 years and over

I
I .

I
I
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I
compared to that of the Pittsburgh SMSA. The high percentage of households
remaining in their present locations for at least 20 years has indirectly
contributed to the lowering of the labor-force-participation rate. Assuming a
lower labor-force-participation rate (38.9 percent) for the area, based on the
atate estimate of population and labor force for Washington County, the area
had a total labor force of 3088 people. By the year 2000, the county's
labor-force-participation rate will ne 40.9 percent, and the projected labor
force within the 1-mile radius will be 4107 people.

Employment data collected from a survey in Septembar 1979 showed that |about 34.4 percent of the total population in the area were employed on either W
a full-time or part-time basis (equivalent to 2730 persons employed out of the
total population of 7938 persons) . Th u s , the area had an unemployment rate of
nearly 11.6 percent (ratio of number of persons unemployed to the total labor
force). For comparison, the unemployment rate for the Pittsburgh labor market
area (Allegheny, Beaver, Washington, and Westmoreland Counties combined) in
December 1981 was 8.2 percent (8.8 percent adjusted seasonally) (Pennsylvania
Department of Labor and Industry, 1982) and 5.7 percent in 1978.

Between 1973 and 1980 mining employment was a major growth area in the g
county. Over this period employment increased from 3966 to 5845 people. This 3
47-percent increase reflects the expanded economic interest in western
Pennsylvania coal, oil, and gas resources. The ten largest employers in
Washington County in 1980 are given in Table G-13.

Table G-13. Ten largest employers in Washington County - 1980

I
Municipal

Company location Employment

Wheeling-Pittsburgh Steel Co. Allenport 236 EMcGraw Edison Power Systems Divisiona Canonsburg 2296 g
Bethlehem Mines Corp. Eighty-four sites 1826
Consolidated Coal Co.3 Washington 1646
Corning Glass Works Charleroi 1135
IC A Co r p . 3, b Meadowlands 1001
U.S. Steel Co. New Eagle 934

(Frick Distributors Coal Operation) |Jessop Steel Co.3 Washington 920 W<
BrocKway Glass Co.3 Washington 900
Washington Steel Co.3 Washington 675 I

I!,
3Within the vicinity of the project sites.

<

bFacility under new ownership.

Source: Washington County Board of County Commissioners (1980).
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The manufacturing employment statistics show that the 21 industries in
Canonsburg employ 2828 persons. 'Ihe major manufacturing employer was the

I McGraw-Edison Power Systems Division, employing 2296 persons. The nine
industries in Houston employ 255 manufacturing workers. The industrial
employment in North Strabane Township was 255 (seven firms) , and the |

industrial employment in Chartiers Township was 1428 (11 firms) . The mostI recent employment counts of major industrial firms are given in Table G-14.
Employment in Canonsburg firms with more than 15 employees accounted for 3626 |

workers in 1980, and five firms in Houston employed 141 people. ,

I l
The majority of the firms in the area employ either 15 to 30 people or 100 '

to 300 people. Historically, these firms expand and decline with the general

I economic conditions. Between 1978 and 1980 six firms listed in Table G-14
increased their levels of employment and six declined. These changes resulted
in a net increase of 66 employees in the firms listed. In 1978, 15 firms were |

operating in the Canon Industrial Park, and they employed approximately 70
persons. The firms included a truck-freight terminal, metal-work operations,
machine shops, climate-control equipment services, a laundry terminal, and
various warehouses.

Based on Canonsburg Borough 1981 records, three firms still occupy the
Canon Industrial Park. They are A. P. A. Transport, 9; Crile Metallizing Co.,

11; and Michael J. Lunardini, Inc., 5. Since 1978, the Canon Industrial Park

I has lost 45 employees as firms have gone out of business or moved from the
s i te .

I Major employment centers within the one-quarter mile radius of the site
are the Burger Chef on Pike Street (31 employees) , and the Woodcraft Company
on Pike Street (20 employees) . The total number of employees within the
one-quarter mile radius ranges between 200 and 22 persons, most of whom liveI in the general site area, and work a minimum of 40 hours a week. In addition,

there are a number of private clubs in the area that employ local residents.
These are: VEW on Pike Street; AFU No. 149 on Salwyn Street; Strabane

I International Ballroom on Chartiers Street; SNPJ Hall and Bowling Alley on
Latimer Avenue; and Moose Lodge on West Pike Street.

The establishments in the immediate vicinity of the site include bars,

I gasoline and service stations, repair and service shops, and grocery and
eating places. The Alexander Cooperative Market on Latimer Avenue is the
closest establishment that is frequented by a large number of customers f rom
within the 1-mile radius of the site.

A survey conducted in the area revealed that 8.6 percent of the households
have a family member who had worked at the Canon Industrial Park at one time.I A large percentage are in the 65 years and over age group. The 1974
employment statistics for the municipalities in the immediate vicinity of the
site are presented in Table G-15.

I
I
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Ta ble G-14. Inddstrial employment -- 19 80 : Canonsburg site vicinity

Number of
Establishment location Prod uct employees

All-Clad Meta lcraf ter s, Inc. R.D. 2 Cookware 25
American Specialty Foods R.D. 1 Po ta to ch i ps , e tc. 60
Canon 'Ibol Company Valley Road Nuclear components 35
Canonsburg General Woodcraf ting Co. W. Pike Street Ca binets, vanities 20
Canonsburg Milling Co. N. Central Avenue Anie l/ poultry feeds 22
Clad Metals, Inc. R.D. 2 Speciality clad metals 62
Controlled Climate Systems, Inc. Canon Industrial Park Heating / air conditioning 17
Crile Metallizing Co. Ca non Industrial Pa rk Manufacturing operations 18
Donaldson Supply and Equipment Murdock Street Builders supplies 18g

6 Forbes Steel Corporation Iron Street Steel fabricating 150
Fort Pitt Bridge Divisica Meadow Lane Fabricated steel structures 305o

Ifank ison Corporation Philadelphia Street Air dryers, metal products 148
Joy Manufacturing Company Meadowland s Warehousing 114
Michael J. Lunard ini, Inc. Canon Industrial Park Equipment supplies 5
Mac Plastics, Inc. Murdock Street Plastics 16 2
McGraw-Elison Power Systems Div. Ca nonsburg Electrical power equipment 2296
Quasi tronics , Inc. W. Water Street Elec trical control systems 19
Ram Construction Company R.D. 2 Heavy / highway construction 150
Canon Plastics Plum Run Ibad Plastics 50
Fort Pitt Fixture Company W. Pike Street Store fixtures 29
J& F Tire Route 519 Tire retreading 20
Superior Concre te Products Co. Johnson Road Concrete block 20
Swanson Analysis Systems Johnson Road Structural analysis 22

Note: Industries with less than 15 employees are excluded from this list.

Sourc e: Washington County Board of County Commissioners (1980) .
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Table G-15. Industrial classification of persons employed in
municipalit.ies in che vicinity of the Canonsourg
site (1974-2000)

'

Municipality

North
Canonsburg Houston Strabane Chartiers

I Borough Borough Township Township
Ca tegory 1974 2000 1974 2000 1974 2000 1974 2000

Agriculture 12 7 0 0 45 24 59 31

Mining 132 280 0 0 0 0 0 0

Construction 50 47 64 51 304 379 70 117

I Transportation, utilities,
communications 75 141 22 22 27 47 129 206

Wholesale trade 60 80 0 2 71 177 69 193I Retail trade 438 445 180 181 391 600 65 203

I Finance, insurance, real
estate 123 185 14 20 13 20 16 36

Services 787 1424 132 141 447 523 647 916

Government 182 173 22 21 19 18 185 176

Manufacturing 3734 3958 164 159 260 295 2823 3222

Total 5593 6740 598 597 1577 2083 4063 5100

I
Source: Southeastern Pennsylvania Regional Planning Commission (1980).

I
I
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About one-half of all the employees in the area work within 2 miles of

their homes, and more than one-third work at least 5 miles away, as seen in
Table G-16.

Table G-16. Distances people travel to work

Distance from Percent of total employees
place of residence in area W

Less than 1 mile 13.7
1 to 2 miles 34.8
2 to 5 miles 14.1

More than 5 miles 37.4

100.0

Source: Socioeconomic survey, September 1979.

The December 1981 unemployment rate in the Pittsburgh SMSA (including
Washington, Allegheny, Beaver, and Westmoreland Counties) was estimated at 8.2 =

percent (unadjusted) and 8.8 percent (seasonally adjusted) . In Washington

gCounty employment trends are depressed (decrease of 13,800 employees) below
December 1980 levels, and unemployment rates are 8.5 percent and 3.8 percent g
(seasonally adjusted). The major losses are: primary metals industry (i.e.,

steel) -- decrease of 5200 people; fabricated metals industry -- decrease of
800 people; machinery -- decrease of 1100 people; electrical machinery --
decrease of 100 people; and transportation -- decrease of 4100 people.

Similar losses have also af fected nonmanufacturing industries with E
decreases in state and local govern:nent employment (4900 employees), g
transportation (3 700 employees) , and services (1800 employees).

The per capita income in Washington County was estimated at $8,362 in
1976. This compares with other counties in the Pittsburgh SMSA: Allegheny
County -- $9,704; Beaver County -- 38,3 31; and Westmorelano County --
$8,321. The state average per capita income was $8,558.

Recent income data at the municipal level (socioeconomic survey, September
1979) show that more than one-third of all of the f amilies within the 1-mile g
radius of the Canonsburg site earned more than $15,000 annually, and 10.7 g
percent of the f amilies had an annual income of less than $5,000. The income
distribution among families is as follows:

I
I
I
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I Annual family income Percent of total

(in 1979 dollars) number of families

Less than 3 5,000 10.7
35,000 - 310,000 24.5
$10,001 - $15,000 29.3

I 315,001 - $25,000 27.6
More than $25,000 7. 9

100.0

I
Source: Socioeconomic survey, September 1979.

I
G.4.2 Burrell site

In December 1981, the total employment in Indiana County, in the
manufacturing and nonmanufacturing industries, was 32,200 persons (an increase
of 800 over 1980) , out of a total civilian labor force of 43,400.
Approximately 26,900 employees worked in nonmanufacturing jobs, the remaining
5,300 employees were employed in manufacturing positions. The number of
people unemployed was 3700, or 8.5 percent (Pennsylvania Department of Labor
and Industry,1982) .

In 1977, according to the industrial census, the total employment in the
66 manufacturing industries in Indiana County was 5658, of which 4107 were
production and related workers. There are four Standard Industrials

Classification (SIC) categories that are significant employers in the county,
and represent 75 percent of the total manufacturing employment. The
categories are given in Table G-17.

Table G-17. Manufacturing employment -- Indiana County

I Total Percent of
l SIC employment county employment

Rubber 566 10

Fabricated metals 1575 28
Machinery 823 14i

Measuring / analyzing 1333 23

|

|
| Source: Pennsylvania Department of Commerce (1978).

1
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IIn 1977, there were 12 manufacturing firms employing 385 people in Burrell

Township and Blairsville Borough (Table G-18) .

The major employer in the area makes transportation equipment. More than
50 percent of the industrial employment in the local area was reported by a
single manufacturer of tanks and tank components. The second largest employer
(60 employees) was in apparel followed by one in f abricated metals with 43
employees.

Nonmanufacturing employment in Indiana County was estimated at 26,500 in
December 19 81, an increase of 600 employees over December 1980 data
(Pennsylvania Department of Labor and Industry,1982) . The 1981
nonmanufacturing employment was primarily in mining (5600 employees) ,
wholesale and retail trade (6100 employees), and service and miscellaneous

ca tegor ies (4200 employees) . Smaller components of the nonmanufacturing work
force included transportation (2200 employees) , finance (800 employees) , and
construction (800 employees) . Over the period 1980 to 1981 employment varied
slightly with employment increases in wholesale and retail trade (200
employee s) , and services (400 employees) . Declines in employment were

Table G-18. Industrial employment - Burrell site vicinity

Municipality Category Number of Number of
businesses employees

Blairsville Borough Apparel 1 60
Lumber 1 8

Printing 1 5

Stone / clay 1 32

|Fabricated metals 2 36
Machinery 2 12 g
Transportation 1 206

Burrell Township Lumber 1 2

Fabricated metals 1 7

Electrical 1 17

Total 12 385

Source: Pennsylvania Department of Commerce (1978).

reported in transportation (200 employees) , while mining, contract |
construction, and finance were unchanged (Wilson, 1982). Nonmanufacturing E
work-force estimates were not available at the local level.

I
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Unen.ployment in Indiana County was reported at 8.5 percent (unadjusted)
for December 1981 (Pennsylvania State Employment Service,19 81) . Since

I December 1980, employment trends have generally been up with manufacturing
employment up by 600 employees, mostly through an increase of 500 in
f abricated metals. Manufacturing employment showed increases over 1980 with
employment increases in services (400 employees) , in state and local

government (200 employees) , and in wholesale and retail trade (200 employees) .

The per-capita income in Indiana County was estimated at $7,312 in 1976.
This compares with other counties in the nearby Pittsburgh SMSA as follows:
Allegheny County -- $9,704; Beaver -- $8,331; and Westmoreland -- $8,321.
The state average per-capita income was $8,558 in 1976.

I
G.4.3 Hanover site

I Hanover is influenced primarily by the steel and primary metals industries
in nearby Weirton, West Virginia, and Steubenville and Toronto, Ohio. The

I employment statistics for Hanover identify one firm in machinery with eight
employees. Burgettstown, which is approximately 5 miles from the Hanover
site, reports 67 employees; 5 employees in newspapers, and 62 employees in
mining machinery (Pennsylvania Department of Commerce, 1980). De tailedI information on the employment, income, and unemployment situations in
Warhington County, in which the Hanover site is located, are given in
subsection G.4.1.

I

I
I
I
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Table C-19. Number of housing units in the municipalities

in the vicinity of the sites

I
Municipality 1970 1980 Percent change

Canonsburg site

Canonsburg Borough 3,857 4,228 9.6

Chartiers Township 2,202 2,678 21.6
i

Houston Borough 655 668 2.0 |

North Strabane Township 2,345 2,972 26.7

Total 9,059 10,546

Burrell site

Blairsville Borough 1,610 1,765 9.6
|

Burrell Township 1,129 1,452 28.6

Derry Township 4,386 5,487 25.1

htal 7,125 8,704

Hanover site |

Hanover Township 888 1,082 21.8

Burgettstown Township 680 725 6.6

Jefferson Township 373 461 23.6

I'Smith Township 1,849 2,001 8.2

Total 3,790 4,269

Source: U.S. Bureau of the Census, 1980 census advance counts.

I
I
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ITa ble G-20. 1960 asking prices of dwelling units in j

the vicinity of the Canonsburg site j
i

I Municipality / location De scription Price

($)i

Ca nonsburg

Marple Avenue Two story ,1 bedroom, frame 22,900

I W. College Avenue No story, 2 bedroom, stucco 31,000
Ridge Avenue Two story , 2 bedroom, frame 38,500

| Duquesne Avenue Ra nc h , 3 bedroom 38,900
( N. Central Avenue Two story , townhouse, 2 bedroom, brick 45,900

W. College Avenue Two story, 4 bedroom, stone 52,000
IIu tchinson Avenue Semi-colonial, 3 bedroom, brick 55,000

| W. College Avenue No story, b rick and frame 70,700

|I
( flou s ton

I N. Maine Street Two story , duplex, 3 bedroom, frame 37,500
Reed Avenue No story, 3 bedroom, brick 46,500
Meadow Caks Development Split entry , 3 bedroom, brick and 87,900

aluminumI, Ch a r ti ers

I Wa shing ton Avenue Ra nch , 3 bedroom 49,500
Ridgeview Way Ra nc h , 3 bedroom, b rick 59,900
Washing ton Avenue Two story , 4 bedroom, brick 138,000

North Strabane

La timer Avenue One story, 2 bedroom 29,900

I Dicio Street Cape Cod, 4 bedroom, b rick 56,900
Old Meadow Court Co lonial, 3 bedroom 59,900
Mansfield Road Ra nch , 3 bedroom, b rick 64,500
Pearl Drive Two story , 4 bedroom, b rick 79,900I
No te: The variations in prices reflect the accessories, age, and

location of the building.

So urc e: Loca : real estate listings from area realtors.

I
I
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| Table G-21. Financial statistics of area municipalities near the Canonsburg site (19 78)

Re ve nues Ex pend i t ur e s
Rea1 estate

Municipality 1b tal Ta x Re al 1b tal ib ta l
Total taxes Assumed rate estate Ac t expend- qutal
revenues collected valuation (m ill s) taxes 51 1 i ture s O&M

Ca nonsbu rg

] Borough $1,6 31,5 94 $ 729,923 $11,8 54,000 39.25 $4 69,8 73 $2 60,0 50 $1,7 54,3 4 2 $1,696,007

Gartiers6

! O

!
1b wnsh i p $ 818,376 $ 379,229 $ 10,2 21, 000 12.00 $ 12 2,9 69 $2 56,2 60 $ 626,594 $ 626,594

w |

1 flous ton
I
,l Borough $ 155,845 $ 81,663 $ 1,6 26,000 23.00 $ 36,4 57 $ 4 3,6 31 $ 134,927 $ 125,047

1 tJor th
'

'| Strabane
I

ibwnship $ 893,719 $ 509,214 $15,249,000 13.00 $200,528 $30 8,6 86 $1,117,4 41 $ 731,947!

1,
1btal $3,519,534 $ 1,7 00,02 9 $3 8,950,000 $82 9,82 7 $86 8,62 7 $ 3,63 3,3 04 $3,179,595|

I

] Pe rc ent
| Of
j county 15 15 14 17 14 14 15j i

i

i

So u rc e: Pennsylvania Department of Connunity Af fairs (1981) .
i
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f Table G-22. 1982 assessed values, market values, and tax rates for
I municipalities near the Canonsburg site

'I
I Tax rate '

a a Munic-
Assessed valuation Market value ipality School

(million $) (million $) (mills) (mills)

Canonsburg Borough 12.890 143.2 41.25 99

Chartiers Township 12.963 144.0 14.0 119
,

I
" "'' " ' "Sh .8 20.0 23.0 119!ElB

! North Strabane
I Township 18.332 203.7 27.0 99

|I
| aWashington County Tax Assessors Of fice,1982 original charts.

bWashirigton County Tax Assessors Of fice, 1981-1982.

I

I

'I

I
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Table G-23. Major revenue sources for municipalities near the Burrell site

I'
Municipality 1978 fiscal statistics

I lBurrell Township

Total revenue $ 324,778

Real estate tax $ 21,851
Act 511 tax $ 85,770

Tbtal taxes collected $10 8,23 8

Total expenditures $ 583,218

Tbtal O&M $493,912

Assessed valuation $5,383,000

Tax rate (mills) 4

Blairsville Borough

Total revenues $ 774,928
|

Real estate tax $10 7,808
|

Act 511 tax $117,852

Total taxes collected $225,660
|

Total expenditures $ 767,180

"btal O&M $75 6,190

Assessed valuation $7,351,000

Tax rate ("iills) 15

I
Source: Pennsylvania Department of Community Affairs (1981),

I
I
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Table G-24. Tax rates for municipalities near the Burrell site

I
1980 1981 |

School Muni- School Muni- 1

Municipality County district cipal Total County district cipal Total

Burrell Township 16 73.9 3 92.9 19 84 5 108

Blairsville 16 73.9 14.75 104.65 19 84 19 122 |
1

Source: Indiana County Tax Assessment Office (1982).

.

Table G-25. Fiscal statistics -- Hanover Township

I
Item 1978 fiscal statistics"I Total revenue $ 213,233

Real estate tax $ 202bI Act 511 tax $ 8 5,7 61

Total taxes collected $ 85,963

Tbtal expenditures $ 262,145

Total operations and
maintenance $255,545

Assessed valuation of real
$3,438,000estate

I aPennsylvania Department of Community Af fairs (1981).
bBased on current millage = 8. Pennsylvania Economy League, Inc. (1980).

I
I
I
I
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G.5 COMMUNITY SERVICES

G.5.1 Canonsburg site

G.5.1.1 Community services

The area is served by the Canon-McMillan and Chartiers-Ibuston School
Districts. The Canon-McMillan Senior High School, bounded by !!itchman Street,
Boone Avenue and Interctate I-79, is within one-half mile of the site. Most

of the school traf fic uses Strabane Avenue and passes through the site
boundary. The school closest to the site is St. Patrick's School at
Hutchinson Avenue, one-quarter mile from the site. Other nearby schools are:
llawthorne School (elementary) on Hawthorne Street, Canonsburg; South Central
Elementary School, South Central Avenue, Canonsburg; Houston Elementary
School, Cherry Avenue, Houston; Canon-McMillan Junior High School, Canensburg;
and First Street School, Canonsburg.

IThe population of the area and the surrounding region is served by the
Canonsburg General ibspital located on Barr Street within one-half mile of the
site. Primary access to the hospital from the site is via Strabane Avenue g
(Clartiers Street to Boone Avenue and Elms Street). For the surrounding g
communities, the I-79 Canonsburg or Houston exit is the primary access to the
hospital. Washington Hospital is the next closest facility with a 500-bed
capacity. In addition, St. Clair Hospital and numerous other medical centers
located between Washington and Pittsburgh are available for the health-care
needs of the area's population.

The municipalities in the area have their individual police forces and
patrol cars providing 24-hour protection. There are a number of call boxes
located throughout Canonsbutg, providing a direct communication link for the g
residents with the police-station-emergency-communication system. g

The area is protected by volunteer fire organizations located in the
boroughs and the townships. The various fire companies operating in these and
adjacent municipalities have a reciprocal relationship for emergencies, thus
providing greater fire protection than the capabilities of a single fire
company.

The sanitaty sewerage system of the Canonsburg-liouston Joint Authority
provides offsite disposal facilities for the Houston and Canonsburg Boroughs,
Strabane Village of North Strabane Township, and along the southeastern and

|eastern portions of Chartiers Township. The treatment plant is being W
renovated to provide increased capacity and tertiary treatment. Chartiers
Creek is the receiving stream for the treatment facility.

I.
I
I
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The municipalities are served by public water provided by the privately
owned Citizens Water Company. Rural areas of North Strabane and Chartiers
Townships use onsite sources, primarily wells, for their water supply.

Solid wastes, including garbage, rubbish, and inorganic wastes, are
collected once a week from residences in the area by an independent hauler I
(Table G-26).

Table G-26. Landfills near the Canonsburg site

|

Landfill Location

Arden Landfill site Chartiers Township

South Hills site North Strabane Township

Pittsburgh Coal Company site Chartiers and Mt.
Pleasant Townships

Pittsburgh Coal Company site Cecil Township

Source: Washington County Planning Commission (1979b) .I
Electricity for the area is provided by West Penn Power Company, while

I natural gas used as heating fuel is furnished by three companies: Columbia
Gas of Pennsylvania, Equitable Gas Company, and People's Natural Gas Company.

|

| G.S.l.2 Recreational activities

! The major recreational locations in the area within a 1-mile radius of the
site are identified on the existing land-use map (Figure G-1, Table G-27) .

| g The closest location for recreational activities was Area C (3.1 acr es) ,

| g located east of Strabane Avenue within the general boundary of the af fected
site, where a ball diamond had been placed over filled ground. For the past
two years, however, the ballfield has been fenced and prohibited t rom public
use because of its high radiation level. The ballfield was used by 6 percent
of the area population until it was fenced.

!
l

g Although 5 percent of the population uses Chartiers Creek for recreational'

g purposes, fishing success is minimal. The SNPJ Hall and Bowling Alley on
Latimar Avenue is the closest place of recreational and cultural acti/ities.
This facility is a private club catering to the cultural and recreat onal
needs of the local community.

|
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G.5.2 Burrell site

I G.5.2.1 Community services

|

The area is served by two school districts: the Blairsville-Saltsburg
District for the Indiana County portion of the area; and the Derry Area School
District for the portion of the area in Westmoreland County.

The Blairsville Municipal Water Authority serves all of the Town of

I Blairsville and a limited area outside and adjacent to the town. The town's
sewer system has a 1-mgd capacity, and is designed to serve a population of
7500 persons. It serves all of the present water users in the town and parts
of adjacent areas.

The Burrell Township water supply is administered by the Lower Indiana
County Municipal Authority. There are also a number of individual wells in

I the township. Burrell Township does not have a public-sewer system (Bartos.

1982).

There are a number of private water-supply companies in the Derry TownshipI portion of the site area. Parts of the township also depend on privately
owned wells for their water supply. There is no public sewage system in the
township; however, the township is in the process of joining the Latrobe

I borough sewer system. Torrance State Hospital operates and maintains its own
collection system and disposal plant on McGee Run (Bolinger,1979) .

Fire stations close to the site are in Blairsville and Black Lick. Police

I protection for the area is provided by the Pennsylvania State Police. The
nearest hospital is in Blairsville.

I
G.5.2.2 Recreational activities

The immediate site vicinity, between the Conrail tracks and the Conemaugh
River, is occasicnally used for hunting. The U.S. Army Corps of Engineers

| permi;s limited recreational use of the Conemaugh River reservoir area for
E hunting, picnicking, and other recreational activities but not use of the

river itself due to its polluted condition (U.S. Army Corps of Engineers,
1974). Under a license agreement, the Town of Blairsville maintains twoI ballfields in the reservoir area (Bellante and Clauss, Inc. , 1967) . There are
a number of major parks and recreational attractions outside the 1-mile
radius, such as Keystone State Park, Mannito County Club, Laurel Highlands,
and the Latrobe Elks Club south of the river, and the country club north of

Strangford (Baker, 1970).

I
I
I
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G.5.3 Hanover site

G.5.3.1 Community services

There are no community f acilities located within the 1-mile radius of the
site. The closest is the Hanover Township School located on old U.S. Route
22, more than 2 miles north of the site. The closest community services are
in Burgettstown, about 4 miles east of the site, and Weirton Heights on Route
22 in West Virginia. In fact, the local economy is very dependent on the
industrial firms located in Weirton County, West Virginia.

IG.S.3.2 Recreational activities

There are no recreational facilities located within the 1-mile radius of
the site. The State Game Lands Ib. 117 (4 919 acres) , located in Smith =

Township, provides hunting opportunities. The undeveloped Hillman State Park
(3654 acres) is located north of State Game Lands ib. 117 in Hanover Township.

There are three privately owned and operated paid fishing lakes in Hanover
Township, all located along SR 18; i.e., Star Lake, Lake Suzanne, and Bennett
La k e . The Pennsylvania Fish Commission has designated Aunt Clara Fork in
Hanover Township as " approved trout waters" for a length of 4.0 miles.

Devil's Dam, located north of Paris in Hanover Township, is one of the 11
|natural areas in the county accessible to the public for entertainment, and is Ea geological and ecological resource.

I
I
I
I
I
I.-
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Table G-28. Traffic counts -- 1980

B
Average daily

Location traf fic (ADT)I
Canonsburg Borough

Route I-79 (between Meadowlands and Houston) 25,800

U.S. Roote 19 (just north of Pennsylvania Route 519 intersection) 15,000

g Pennsylvania Route 519 (near Boone Avenue intersection) 10,000
,

1 B Pennsy1vania Route 980 (Adams Avenue) 12,500

West Pike Street (west of Strabane Avenue) 12,500

West Pike Street (between Strabane and Central Avenues) 10,600
7 I East Pike Street (between Central and Adams Avenue) 12,900

Strabane Avenue (south of Pike Street) 3,150

South Central Avenue (south of Pike Street) 8,400

North Central Avenue (north of Pike Street) 4,300'

Chartiers Street (near Boone Avenue) 3,600

Burrell Township

U.S. Route 22 (crossing Conemaugh River and before Blairsville) 17,200

U.S. Route 22 (near LR 32006) 17,100

E "eaa=Y v^at" " "'' 217 (at the bridge over Conemaugh River) 7,300
,

g Pennsylvania Route 217 (south of LR 64059) 5,200

| Pennsylvania Route 217 (just before LR 32179 in Blairsville) 11,000

| LR 32006 (near intersection with township road 784) 125

|
LR 32179 (in Blairsville at township line) 5,500

LR 64059 (east of intersection with Pen:.3ylvania Route 217) 2,500

Hanover Township

| U.S. Route 22 (old) 7,000

U.S. Route 22 (new) 4,000'

Pennsylvania Route 18 6,500

550LR 62017
225LR 62122

Source: Pennsylvania Department of Transportation (1982).

I
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( g COMMONWEALTH OF PENNSYLVANIA
g'p, W PENNSYLVANIA HISTORICAL AND MUSEUM COMMISSION
i A WILLI AM PENN MC MO RI AL Mur EUM AND ARCHIVC S Buf LOINGa

BOM 9026

H A R RIS B U R O. PE NN S YLV ANI A 17120

March 17,1982
. *

Mr. Korah T. Mani, AICP
Roy F. Weston, Inc.

ElWeston Way
5!West Chester, Pennsylvania 19380

Re: W . O . 214 ' 01--01
IIistoric & archeological site findings within
and in the immediate vicinity of two sites in
Washington County and one site in Indiana
County, Pa. associated with the disposal of
radiation-contaminated waste materials.
File No. ER 82-042M-0114

The above named project has been reviewed by the Bureau for Historic Preservation in
accordance with Section 106 of the National Historic Preservation Act of 1966, Executive
Order 11593 and the regulations of the Advisory Council on Historic Preservation (36 CFR
800). |

To our best knowledge, there are no eligible or listed historic or archeological properties in '

the area of this proposed project and therefore, this project should have no effect upon such
resources. Should the applicant become aware, from any source, that historic or
archeolod cal resources are located at or near the project site, please contact the Divisioni

of Planning & Protection, Bureau for Historic Preservation, Pennsylvania Historical &
Museum Commission, Box 1026, Harrisburg 17120 or call (717) 783-8947.

Sincerely,

O D

(Tr R ,C e

x Division of Planning 4Frotection
Bureau for Historic Ptedervation
(717) 783-8947
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ACCUSTICAL SUR"EY

CAfiC;iSBURG, PE:C!SYLVAti! A

1. Location of Tests, Procedures and Other Pertinent Considerations

IWeather data for the test day were obtained from the U.S. 'Jeather
Service and are given in Appendix I.

The test locations, nine in all, were chosen by examining a plan map
of the property, areas A, 3 and C. Sufficient peri =eter locations were

selected to per it a cocprehensive environ = ental noise survey of the site W

as well as the surrounding co== unity. Since the site and surrounding
co== unity are now rather quiet with few outstanding sound sources that
would produce a co= plex sound field, it is felt that the =easurement
sites chosen fulfill this requirement in nu=ber and location.

""he =easure ent points are at critical boundaries representing a
coverage of the general areas and specific sources such as manufacturing
(metal verking) sounds and those of vehicular transportation where they
do exist. It is against the customary background levels which character-
ire existing noise conditions in these areas that the sounds of various
equipment to be 1 sed in removal of cents 1:ated =aterial vill i= pact.

2. Docr entation Considerations

The =ethodology utiliced in conducting this noise survey generally
followed the " Guidelines for Preparing Environ = ental Impact State =ents on
Noise" as prepared by the Co =1ttee on Hearing, 31cacoustics and Bic-

mechanics (CF.AEA) of the National Research Council. [1}. It first con-

siders the question of how =uch noise analysis is required based upon the
severity and duration of the i= pact. Sie particulars of the case at hand

influence the screening process by which the appropriate degree of Noise
Environment Docu=entation is determined.

Types of environ = ental impacts can be classified in one way vich re-
spect to ti=e. '"he noise of centaminated caterial renoval, the conten-

plated proj ect that we are evaluating, falls into a category referreu to

__.
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as a Short Term Temporary Change. In all of the evaluation processes, the
question asked is how =uch and for how long the noise impact will be. A

short term te=porary change is a change in the acoustical environment that
exists for less than six months. This would seem to fit most closely
the expected disruption at the Canonsburg site during the presence of heavy
equipment operations. Long Term Temporary Change covers the period from
6 months to 10 years and would hardly seem applicable to the initial clean-

I However, the guidelines do suggest that an EIS cover the long-up program.

range effects, for say 20 years, if the initial project will influence a
future movement of people into or out of the area and thus produce a noise
impact in a secondary way. We do visualize in this case that the Canonsburg
site, if cleaned and decontaminated, might experience development which would
populate the area considerably. At this time one cannot tell whether such
a development would bring light or heavy industry or residential or sports
activity or something else. It is likely, however, that any future use of
such a large area surrounded by urban activity would bring in more people
and vehicles with a resulting increase in noise. This would represent someI impact although not nearly so intense as the clean-up operation.

I The Canonsburg site is surrounded on several sides by sensitive areas,
primarily residential. Their noise environment will be affected by the
clean-up operation and therefore the Noise Environment Docu=entation

and impact assessment are needed for an Environmental Impact Statement.

3. Acoustical Characterization of the Site, Survey Results

Te:st Areas A, .B and C are shown in Figure 1 together with the numbered
Test Locations. The measured A-weighted background levels are listed to-
gether with notes in Table 1. Tape recordings were also made at each loca-
tion using precision equipment (Nagra). These are for future reference in
the event that it should become desirable to further analy=e the sounds,
their amplitude variations and spectra. Figure 2 shows the surrounding com-I munities.1

1

I Nearly all of the background sounds at the various locations were steady
within several d3 except for passing aircraft or land vehicles which were dis-
counted in the nor=al way. Further, the sources were such as to have mini-
nal diurnal variacion, so that it was reasonable to compute an equivalent

H-3
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I
September 13, 1979

I Sunny & Clear

Table 1. Recorded Sound Levels

Canonsburg Area "A" GR 1933 Sim + Nagra Recorder

I
Location No. 1 Pronerty Line

I Bldg.15 (See Fig.1) GR 1933 set on 40-50-60 dB scale
Background: 55 dBA Modulometer: - 15 dB
Mfg. Pulses +1 -2 dB
No particular sound source Nagra Ref. -6 dB

Location No. 2_(near residential properties 300-500 ft. to south of ind.
property corner)

I No mfg. activity
AC overflight only sound (60 dBA)
Background: 47 dBA

Location No. 3 S-N Mid-Prop. Line

Workers - painting, etc.
Background: 45 dBA

Location No. 4 NW Corner

I Residences 200 ft. away
Background: 45 dBA
AC overflights (60 - 70 dBA) 5-10 ninutes apart
Fork lif ts, occasional sound associated with trucking operationI sound sources

Location No. 5 Areas "A" and "B" (including nearby residences)
| Righway to North

Background: 55 dBA av.

Location No. 6 Areas "A" and "C"

| Background: 52 dBA Cars and trucks passing naturally drive this
j level upward

"' Location No. 7 Areas "B" and "C" (near bridge over Chartiers Creek)
Background: 55 dBA AC and cricket sound sourcesI| Location No. 8 Area "C"

Background: 50 dBA AC, waterfall and insect sound sources

Location No. 9 Area "B"
- Background: 57 dBA Mostly acceptable natural sounds, rapids in stream

and insect sound sources.
Highway on other side of water.

i Populated area there experiences background similar to this and No. 7.

I
| H-5
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These values are given in Table 2 andday-night average sound level, Lh.
have importance as the pri=ary =easure for describing noise in an EIS.

The average and extre=e values of L fr ur tast areas and communitiesh
are marked on the annoyance charts given in Figures 3 and 4. These indica-I tions show why there have been few complaints under present conditions.
We will now consider the projections that may accompany the contemplated

I clean-up proj ect.

4. Sound Level Projections for Clean-Up Activity (Daytime Only)

Figure 5 shows ranges of A-weighted sound levels for a variety of equip-
ment that might be used in the proposed clean-up effort. The steady levels

reach 95 dBA at 50 f t. and are nearly all above 70. It is likely also that

a number of equipments will operate simultaneously, and their sounds will

add in combinations which could increase the levels shown by as much as 6

I to 10 dB.

Thus a figure of over 100 dBA could exist at some point 50 feet away

from one piece of operating machinery due to the presence of another at a
similar distance not necessarily of the same type. One can only speculate

about the true level, because these sound spectra may be different and theI'

sound pressure sumn.ations will be very complex. However, the sounds of in-
ternal combustion engines are sufficiently similar to add approximately

as indicated.

Projecting these levels to the residences an average 300 feet away re-

duces them in the propagation process by only 16 dB to 84 dBA. This level
for an 8-hour day verges upon an intensity whie.h otologists consider to

have hearing damage potential. It would certainly interf amwith outdoor

conversation, even at close range.

Translated to an indoor level by subtracting an average of' 24 dB for

a residential building's attenuation, 84 dBA noise outside produces sound

at a 60 dBA level inside. This is,far above acceptable levels inside
residences (See Table 3). Relaxed conversation with 100:: sentence intelli-

gibility in a typical living room cannat be enjoyed above a 45 dB background.I People tend to raise their voices when this exceeds 45 to 50 d3.

I
H-7
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Table 2. Present Day-Night Average Sound Levels (Ldn)*

Location ldn (dB) I
1 61 .

,

2 53
I3 51

4 51

5 61

6 58

7 61

8 56

9 63

Av. = 57

I
*
Characterization of average sound ',a.vels in residential areas throughout
the day and night, L

dn*

0700
L = 10 log 0 10 A(t) + 10]/10dn 1 de

0000
_

L (t)/10A de+ 10

0700
- I. f 1,m (t> 1e>,1e

A d,

2200

I
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Figure 4. Combined Data From Comunity Case Studies
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jections Indicated.
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Equipment powered by internal g ia j j ,
. . ,

cornbustion engines

Earth-moving

Compacters (rollers) _

Front loaders

Backhoes

Tractors

Scrapers, graders

Pavers
_

Trucks
Materials handling

Cranes (movable)

Cranes (derrick) ~

Stationary
Pumps -

Generators

( Compressors
Impact equipment'

! Pneumatic wrenches

Jack hammers and rock drills

Pile drivers (peaks)
_

Vibrator

Saws
i I e I , I , !I ,

60 70 80 90 100 110
I

Noise level at 50 ft - dBA

I'

Figure 5. Noise Levels from Construction Equipment, Based on

I - Limited Available Data Samples. Sources:
Ref. Nos. 4 and 5
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Table 3. Range of Design Goals for Air-Conditioning System Sound Control

Ea..s. ., a.o. .,

r,, ., s '::.: |Ta *L Er,,,..,,, y, ;rg1.
""'Dest els Dedb.In Cerves

RESIDENCES CHUItCIIES AND SCHOOLS (Cont'd)
Private homcs (rural and suburban) 5 35 20-30 le.boratories 40-50 35-15 W
Prrvate homes (urban) 30-10 25-35 Herreatiort ha!!s 40-55 35-50
Apartment houses,2. and 3-family units 35-45 30 -80 Car-idors sad hs!1s 40-55 35-50

I*itriens 45-55 40 ~s0
IIOTEIS

Individual rooms or suites 35 -45 .,0-40 I'UBLIC DUILDINCS"

Ball rooms, Banquet rooms 35-45 30-40 l'ublie libraries, Museums, Court rocms 35-45 30-40Ha!!s and corridors, I4bbies 40-50 35-45 Port omces, Geneml Imsking areas,
Garages 45-55 40-50 lobbies 40-50 35 -15 EEltchens and Isundries 45-55 40-50 Washrooms and tmlets 45-55 40-50 g

HOSPITALS AND CLINICS ItESTAUltANTS, CAFETEltLiS,
Private rooms 30-40 S 35 LOUNCES

- Operating rooms, Wards 35-45 30 -10 Restaurants 40-50 35-15
I4boratories, Hsils and corridor:1 40-50 35-45 Cork' ail lounges 40-55 35-50Iobbies and wstting rooms f Night clubs 40-50 35-45
Washrooms and toilets 45-55 40-50 Cafeteriss 45-55 40-50

OFFICES STORES RIITAIL
Board room 35-35 20-30 Cicthing stores

40-50 35 -15Conference rooms 30-40 5 35 Deturtment storea (upper floors)
Executivo office 35-45 .% -10 Lkpuiment stores (m:un floor)
Supervisor nifice, Reception room 35-50 3N5 8ms!! retail stcrus 45-55 40-50
Generst c ci offices, Drsiting rooms 40-55 3 r50 Supermarkets 45-55 40-50
Halls and corridors 40-55 3*r55
Tabulation and enmputation 45-65 40-00 SPO1!TS ACTIVITIES INDCOtt

Colia-ums 35-15 30-40
AUDITORIU31S AND 31USIC IIALIS Do viing sileys, gymnaximns 40-50 35-45Concert and opers halls 1 Swiimr.'ng p nls 45-E0 40-553 33 ,'0-25Studios for sound reproductionf *

Iegitimste theaters. Multi-purpose hs11s 30-40 25-30 T1tANSPORTATION (11 AIL, BUS,
Movie theaters, TV audience studios' Pt.ANE;
Sematdoor amphitheaten 35-45 30-35 Ticket s. des ofGres 35-15 30 -80I4cture halls, planetarium lout:ca and Waitin;; rooms 40-55 35-50,

Iobbies 40-50 35 -15
MANUFACTURING AREAS Use Speech Inter.

-

CHURCHES AND SCHOOLS Fon msn's ofIiec ference Level orSanctusries 25-35 30-30 A armbiv liner., Light machinery Damsge Hi.k Cri-Libraries 35-45 .:0-40 FounJrida, Heavy machinery teris, as required.
*

Schools and elsssrooms 35-45 3 0 -10
*

I
From ASHRAE* Cuide and Data Book - Systems and Equipment for 1967, pg. 379

I
* Anerican Society of Heating, Refrigerating and Air-Conditioning Engineers

I
I
I
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I Even if we are less severe in selecting the probable equipment noise
levels in Figure 5 and choose a 10 dB lower value, say 85 dBA at 50 f t.,
the result would still exceed the residential values in Table 3. These

calculations were for closed window conditions which might not pertain in
summer if the work were done during that season, and the problem would be
further aggravated.

One can also compute the Ldn ' # *"* E #7"* * E * ***##I*

area non-working sound pressures of approximately 50 dBA and 75 'dBA for
6-hours, daytime-only operation, one derives an L f 70 dB. Under theseh
conditions Figure 3 shows 40% of the community annoyed by the noise, and

I Figure 4 suggests that " Widespread Complaints, Threats of Legal Action and
Appeals to Local Officials" could occur.

It should be further pointed out that we have selected in the computa-
tion rather modest levels for the equipment no4_se which could be consider-
ably higher.I Therefore we tend to believe that the projected noise impact
is quite credible and not exaggerated.

I
I
I -

.

I
I.

I
I
I
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APPENDIX II

Pittsburgh Weather Thursday, 13 September 1979

Increasing cloudiness and warm

High in low 80s

I Rain tonight and Friday, heavy at times
Low tonight in 50s

High Friday in 70sI Chance of rain 20% today, 100% tonight and Friday
Temperature (11 a.m.) 72*F

Relative Humidity 61%

Sealevel Barometric Pressure 30.19 inches, steady
Wind SE 14 mph

I
I
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Appendix I

TRANSNRIATION OF URANIUM-MILL TAILINGS Mt0M SELECTED SITES
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Transportation and Distribution Associates,Inc.
600 N. Jackson Street
Media PA 19063 )
215 565 0238

I |
|

September 16, 1982

1

l

I |
Mr. Jack C. Newell, P.E.
Vice PresidentI Program Department
Weston
Weston Way

l West Chester, PA 19380

Dear Mr. Newell:

Transportation and Distribution Associates, Inc. ( TA D) is
pleased to submit this final report pertaining to the movement
of uranium mill tailings from selected sites.

| .?Very truly)yours,(

| G/<
----

__
,,

C _ Alan B. Buchan '%

Vice President

ABB/sb
0110/282900/1370I 1

l

|

I
1

|

|

I i
!

I
A subsidiary of Day & Zimmermann, Inc. Telex: 845192 Cable: DAYZIM J
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I INTRODUCTION

BACKGROUND

In 1978, Congress passed the Uranium Mill Tailings

Radiation Control Act (UMTRCA) acknowledging the potential

health hazards associated with uranium-mill tailings. Under

this act the U.S. Environmental Protection Agency (EPA) was

charged with establishing standards for these sites and the U.S.

Department of Energy (DOE) was autho riz ed to work with a f fected
I

states and Indian tribal governments to clean up these sites.
|

The UMTRCA specifically lis t ed the Canonsbu g, Pennsylvania site
|

as one of the sites requiring cleanup. Included with Canonsburg

is a site in Burrell Township which contains material previously

imported from Canonsburg. The DOE and the Commonwealth of

Pennsylvania en t e r ed into a cooperative agreement on September

5, 1980 to perform remedial work at the site.

In 1980 the Commonwealth o f Pennsylvania s tud ied a

number of potential disposal sites fo r the Canonsburg material

to be used if the site was to be decontaminated. This study

resulted in the selection of a property in Hanover Township,

Pennsylvania, as the best available site. This property (the

Hanover site) is located in Washington County, approximately 16I miles northwest of Canonsburg. The site is basically a long,

dry trench that was formed by strip-mining activities on a

ridgetop.

OBJ ECTIV E

Th e objective of this report is to provide costs for

various transportation alternatives and discuss the impact of

moving the uranium mill tailings by truck versus by rail.

I SCOPE

Th e scope of work is as outlined below.

1. Determine the cost to rehabilitate / construct rail

loading / unloading facilities at the Canonsburg,

durrell, and ianover sites (this task is confined

to the costing of track add itions ' mod ific ations

Jnly).I
' ' " ' " ' ' " " " " " " ' ' " ' " ' ' " ^ ' ' ' ' " ' " ' ' " ' -E --
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2. Determine the cost to transport the contaminated
material from staging piles adjacent to the rail-

road side track at each site via rail to unload
at a point adjacent to the receiving railroad
side track.

As part of the cost to ship via rail, develop
equipment requirements based on various types of
rail cars, i.e., hoppers, gondolas, or box cars,
etc., including issues involved in the tainting

i of railcars.

3. Determine the cost to transport clean fill via

rail from borrow pits ( speci fi ed by Weston) to
the contaminated sites.

4. Report on the highway network from borrow pit,

locations to state highways based on ground
reconnaissance including a review of bridges,
traffic density, grades, and built-up areas.

5. Report on the highway network from contaminated
sites to state highways based on ground recon-
naissance similar to item 4.

6. While in the Pittsburgh area, de te rmin e the
availability of trucking firms and equipment
and hauling costs.

7. Develop a discussion of the feasibility and
impacts of moving the con tamina t ed material by
truck versus by rail from the engineering and
safety standpoints.

I
I
I
I
I

Transportation and Distribution Associates, Inc.
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II RAIL ALTERNATIVE

FACILITY REQUIREMENTS

Burrell Township

Present facilities for loading rail cars at the

Burrell Township site are non-existent. Based on the present

triweekly frequency of local freight service on the adjacent

rail line, the lading capacity of appropriate freight equipment

and the project duration, sufficient track capacity to load and

store 20 rail cars of 60-foot overall length each will be

required. It is recommended that this be accomplished by con-

structing two 1,200-foot stub-end tracks connected to the

Conrail main track with a 200-foot lead. Construction of rail

spurs will present no unusual problems as the ground is

presently properly graded and follows the grade of the adjauent

right-of-way (ROW).

Canonsburg

Facilities for loading rail cars at the Canonsburg

site presently exist in the form of two yard tracks north of the

Conrail Washington Branch main track. Based on the present

triweekly frequency of local freight service on this branch, the

lading capacity of appropriate freight equipment, and the

project duration, sufficient track capacity to store 20 rail

cars of 60-foot overall length each will be required. Suffi-

cient yard track presently exists to meet this requirement but

some rehabilitation (primarily in the form of tie renewal)

should be undertaken to reduce the probability of any derail-

ments. Also, a crossover should be installed just west of

Strabane Ave. In order to load the cars while standing on these

yard tracks it will be necessary for the contractor to lease the

tracks for the duration of the project. Conrail presently

I stores some flat cars on the we s t end of these yard tracks ;

however it is believed that storage room for these flat cars can

be found elsewhere within the Canonsburg area.

Transportation and Distribution Associates. Inc.I I-T
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Hanover Township

The Hanover Township site at one time had a spur

track extending about one mile from the Conrail main track and

which terminated within 4,000 feet of the proposed trench in

Area 7. This spur has been abandoned for years as evidenced by

the growth of trees up to four inches in diameter within the

ROW. Most of the ROW is intact and reconstruction of the spur

would require only minor clearing, limited regrading, recon-

struction of two culverts, partial bank restcration, and track g
installatio.. Two open deck steel plate girder bridges over E
Hanover Creek and Legislative Route (LR) 62122 are in good !
condition and need only new timber decks. Some erosion of soil

around the header walls was observed but is not believed to be a
problem. About 50% of the rail required to reopen the spur is

on-site and could be used; however, ownership of both the ROW
and rail is unknown. In addition to the spur a two-track, stub- g
end yard with capacity to hold 20 cars would be required at the m
end of the line. This assumes that the Burrell and Canonsburg
sites would be worked sequentially rather than concurrently. If

the Burrell and Canonsburg sites were worked concurrently and
rail was used from both sites the yard capacity would need to be
expanded to accommodate 40 cars.

EQUIPMENT

The feasibility of utilizing various railcar designs

is governed by tradeof fs among material handling ease, security,
decontamination, etc. It is readily apparent that most types of

rail equipment are not specifically designed to match all

expected requirements for waste hauling. Further, the scope of

the project in terms of carloads and time will require the
dedication of carrier equipment or the purchase or lease of
private cars.

In general two types of' cars can be considered, bulk-
handling cars and open or closed cars for various palletized or
packaged commodities. Examples of these types have been ab-

stracted from The Car and Locomotive Cyclopedia 1980 Edition,
Simmons Bo a rdman , Omaha, NE and are shown in Appendix A.

Transportation and Distribution Associates. Inc.
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Bulk handling cars include open and covered hoppers,

high- and low-side gondolas, and side dump cars.

Open Top Hoppers

Hopper cars transport ladings varying from heavy ores

to lighter materials such as coal. Although hopper cars could

be easily loaded at the cleanup sites, major constraints on the

use of hoppers are: bottom unlaading capabilities such as

trestles would be desirable te facilitate unloading; lumpy or

cohesive materials such as seils may pack in the pockets ,

impeding unloading; and, in some cases, cubic capacities are so

great that weight limits may be exceeded if completely filled

with dense commodities.

Covered Hoppers

Covered hoppers are designed for less-dense, free-

flowing commodities, such as grains, chemicals, and pelletized

plastics requiring protection from the elements . Security is

greatly enhanced in such cars at the expense of loading ease

through top hatches. Furthermore, unloading gates would be more

likely to be plugged by soils and cubic capacities are generally

well above requirements.

Gondolas

High-side gondolas are solid-floor cars of capacities

similar to hoppers. While bottom unloading problems are elimi-

nated, specialized unloading facilities such as rotary dumpers

are required for unloading and cubic capacities may greatly

exceed load limits imposed by soils.

Low-side or conventional gondolas are smaller capaci-

ty designs commonly used in hauling steel mill products andI high-density ladings. They are ideally suited to moving soils

in terms of weight and cubic capacity limits but unloading could

be tedious .

Transportation and Distribution Assocwtes. Inc.
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Side Dump Cars

Side dump cars are a specialized type of gondola

designed for handling of railway construction materials. The g
car body can be tilted to either side by pneumatic cylinders E

allowing rapid discharge of the load in less than 10 seconds at

trackside. While they are ideally suited in capacities and

loading and unloading characteristics, availability could be

limited since they are dedicated to railway maintenance of way

usage. I

open or closed cars for various palletized or
|

packaged commodities include box cars and flat cars.

Box Cars

Box car designs accommodate very light lading densi-

ties such as appliances, packaged foods, etc. They afford

excellent containment but impose more laborious loading and un-

loading techniques.
1

Flat Cars |

Flat cars deserve consideration only if wastes can be |

containerized. While this allows flexibility in material-handl-

ing concepts, net weights transported are reduced by the tare

weights of both the rail car and the containers used. Some flat

cars are specifically designed to accept standardized containers

or trailers but load limits of these cars are on the order of 70

tons to match highway loading limits on trailers.

LADING DENSITY

Quantitative evaluations of lading densities, cubic

capacities, and weight limits have been developed as follows:

e Typical lading density values were derived

for each car type using the ratio of load

limits to cubic capacities. This tabulation

demonstrates that, except for gondolas and a

some aggregate cars, most cars are designed

Transportation and Distributton Associates. Inc.
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1
for ladings of lower density than the

wastes.

e Next, car volumes were tabulated in cubic

feet and cubic yards, along with maximum

weights in tons to permit calculation of

allowable loads.

Maximum loads in cubic yards were then cal-e

I culated, applying a soil density of 1.21

tons per cubic yardl. In most cars, the

load limits were reached before the cars

could be filled to maximum cubic capacities,

which implies that special monitoring would

be essential at loading sites to precittde

overloading. Several designs were well

suited; namely, the side dump car and theI gondola in that cubic capacities nearly

equal the volumes of maximum loads.

EQUIPMENT APPLICATIONS

From an applications viewpoint, a variety of factors

were assessed by assigning qualitative scores ranging from 1 to

B
4 implying peor to excellent characteristics, against weighted
objectives (ranging from 0 to 3) defined as follows:

1) Loading ease considers the placement of

excavated soil in cars by means of front-end

loaders, clamshell buckets, or conveyor belt and

is weighted at 2.0.

2) Unloading ease considers removal by bottom

dumping, side dumping, clam shell buckat, or

container handling to facilitate transfer to the

1 Standard Handbook for Civil Engineers Pg. 7-58, 196e3
Edition, McGraw-Hill, New York, NY.

I
-
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disposal site and is weighted at 3.0 as the most g
critical factor. E

3) Spill prevention considers the packaging (car

body) integrity in preventing contamination of
]

transfer points and rights of way due to leak- '

age and is weighted at 1.0. For example, hopper

doors and pockets generally allow leakage and

would require patching, special linings or g
sealing gaskets to eliminate such problems. W

4) Security enroute considers public access to the

wastes based on the package type. This is both

a psychological factor, i.e., the reaction of

people to the knowledge that a hazardous waste

is nearby in a given container type, and also a

physical factor, i.e., the prospect of tampering

by trespassers and is weighted at 1.0.

5) Overload prevention considers matching the g
weight and volume limits along with the likeli- g
hood of greatly exceeding load limits if cubic

capacities are too large. This factor can be

controlled by loading monitors and is thuc

weighted at 0.5.

6) Decontamination and reuse aspects consider the

the ease of cleaning the equipment and the g
risks, both real and esthetic, that subsequent E
use of the cars could impact on food chains.

These are important aspects weighted at 2.0.

A detailed assessment of each applicable car type

follows, ranking the various car types for suitability to the

clean-up project based en the evaluations shown in Exhibit II-1.

However, additional factors such as regulations, availability,
E

and costs (carrier supplied versus purchased or leased cars), E
must also be considered.

Open top hoppers attained a score of 28.0 out of a

possible 38.0. For these cars, loading ease is excellent.

I
g1,.,_,_._.,_,_..........m..
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Unloading could be troublesome if facilities are not upgraded

and if soils tend to cohere and hamper bottom dumping. Spill

prevention was classed acceptable prcvided that pockets and

doors are capable of being sealed to prevent leakage. If loads %

are covered - 'h tarpaulins, security enroute was rated good.

Overload prerention was rated acceptable, but since these cars

would have about 40 cubic yards of excess capacity, test loads

would have to be run over a track scale and stripes painted on

each car to indicate the allowable load height. Decontami-

nation / reuse aspects were rated excellent since washing and wipe [
tests should eliminate any residual radioactivity and the normal W

assignments of these cars do not involve food chains.

Three variations of hopper cars were also evaluated

leading to slightly higher scoring. All of the above comments

apply except that the cars with lesser cubic capacities wete

less likely to be overloaded thus increasing ratings for this

factor.

Gondola cars were judged excellent for loading ease =

but poor for unloading. The unloading problems could be elimi-

nated by using containers since removing soil by clam shell 3
bucket would be inefficient. Spill prevention is improved for

gondolas since they have flat solid bottoms eliminating enroute

leakago. Security enroute was rated go;d if tarpaulins are

used. Gondolas are also available with sovers, normally in

three sections and a crane is required for removal. Overload

protection was considered excellent as were decontamination /re- g
use aspects leading to an overall score of 32.0. 3

High side gondolas were rated lower since they are of

similar capacity to open top hoppers and typically have internal

diagonal braces which would greatly complicate unloadings.

Several types of covered hoppers were evaluated

leading to similar low scores. Both loading and unloading would T

be troublesome due to the configuration of top hatches and g
pocket gates. Some penalty is associated with this car type W

I

|,,... - ,. . . - - ,,, - ...,..
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i since reuse for grain service or other food processing I

1

industries would be compromised.

Box cars were found to have similar characteristics

as covered hoppers except that loading would be even more

awkward; consequently, their scores were even lower.

Side dump cars were found to provide a nearly ideal

match to project requirements. Special attention could be

i required to the side seals to prevent leakage while underway and

afford adequate security but all other application factors were

judged excellent. Provided that sufficient cars are available

for assignment to this project, car-cycle times would be greatly

improved and unloading site upgrading costs minimized.

Finally, flat cars got a high score if provisions

could be made to containerize the wastes. If dumping capabili-

ties were included in container design criteria, considerabler

y savings at the unloading site would be possible. Containers

could also be loaded into gondola cars to permit transport ofI greater weights. This approach would allow a lead limit of 100

tons per car rather than the 77 tons typical of intermodal flat

car designs and could also minimize some tie down problems.

In summary, the equipment rankings at this stage

indicate that side dump cars are preferred, followed by

containerized loads in gondolas, and, lastly, bulk in gondolas.

I REGULATORY AND TARIFF CONSIDERATIONS

The feasibility of rail transport is also governed by

various regulations of federal and state agencies along with any

rates and constraints imposed by Conrail.

The attached abstracts from BOE Tariff 6000-A,

Hnzardous Material Regulations, define Low Specific Activity

(LSA) wastes as less than .001 millicuries / gram or IJ1C/gm. In

I contrast, the wastes at the two sites range from 5 to over 100

picoCuries/ gram. Since one pc is 10-6J1C , the materials

I involved are on the order of 1 x 10-4J1C/gm. (100pC = 100 x
10-6J1C = 1 x 10-4J1C) .

l .

I
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A further limit for shipment is that surface radia-

tion from carloads must not exceed 10 millerem/ hour at any point u

2 meters (about 6 feet) from vertical planes projected from the

outer edges of the vehicle. Open earloads would develop a gross

activity of approximately 9 millicuries; thus radiation levels

in rem /hr should be surveyed or estimated for such lading con-

figurations to assure compliance. It has been called te our

attention by Mr. D. Mcdonald of the Pennsylvania Bureau of Radi-

ation Protection and Toxicology, Harriburg, PA that some " hot a

spots" may exist in a former lagoon zone at Canonsburg at which

specific activities considerably exceed 100pC/gm but it was not

known whether they exceed 1pC/gm.
The recent Resource Conservation and Recovery (RCR)

Act stipulates manifest requirements for generators, transport-

ers, and disposers of hazardous wastes. Conrail's Safety and

and Environmental Control Departments would be involved in T
technical evaluations arising from these regulations . In the g
Conrail Safety Department, Mr. James McNally at 215-893-6505 E
would evaluate transportation aspects, while Mr. Tom Pendergast

at 215-893-6542 would rule on compliance with Conrail's environ-

mental controls and manifesting aspects.

Durlus transport, spillage and fugitive dust aspects

must be considered. Open top equipment would necessitate use of

gtarpaulins to cover loads or possibly treatment with dust con-

trol agents such as are supplied for coal transfer and storage E

sites. The state regulators (Mr. E. Sajeski of the Pennsylvania

Department of Transportation, Harrisburg) have indicated that
,

their regulations simply parallel the U.S. Department of Trans- j

portation regulations previously referred to.

RAIL OPERATION AND FLEET SIZE g,
Duration cf Project er

Given the expected duration of the project at Canons- g
burg (104 weeks), Burrell (81 weeks), and Hanover (120 weeks), g*

it is assumed that all of the contaminated material should be

1

I
g, , . . . . . . . , . . - . , _ . . . . , . . . . . , . . .
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removed from Canonsburg in one and one-half years or 75 weeks,

leaving the remaining time for site restoration. This will |

| require removal of approximately 700 cubic yards of contaminated
material per day or about 850 tons per day, assuming 1.21 tons

g per cubic yard. Assuming the same rate of removal the duration
i

5 of the Burrell removal is 24 weeks .

If Canonsburg and Burrell are progressed sequential-

I ly, 21 weeks would be available at Hanover for finishing opera-

tions. Approximate elapsed times for each task are as follows:

5 Move in Canonsburg material 75 weeks

Move in Burrell material 24 weeks

I Available for Finishing and Cleaning 21 weeks

Allocated time for Hanover 120 weeks

A sequential loading operation will permit the use of the same

rail equipment at each loading site, minimizing track construc-

tion requirements at Hanover and reducing the rail car fleet

i requirements.

'

Existing Rail Services

Existing rail service at the Burrell site is by a

triweekly turnaround local on Monday, Wednesday, and Friday by a
train originating at Kiskiminetas Junction yard located near

Freeport.

Existing local rail service at Canonsburg is by a

train originating at Canonsburg five days per week. On Monday,

Wednesday, and Friday this train works north to Scully nearI Carnegie where it connects with through trains. Contaminated

material moving to Hanover would move on those days . On

Tuesdays and Thursdays this train operates to Washington and

return.

Existing local rail service at the Hanover site is by

a train operating from Conway to Weirton and Mingo Junction

seven days a week.

g
1, ., _ _ _ ,,, _ _ .._,.....,_.
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See Exhibit II-2 for rail network diagram.

Fleet Size

In developing a fleet size for the movement of con-

taminated material, it is necessary to determine an equipment

cycle time which is based on the connections of these local

trains plus the other trains required for road moves. This is

done by sequentially following a set of cars through loading, g
movement to Hanover, unloading, and return to loading site to be 4

loaded again. Care must be taken to assure that sufficient sets

of equipment exist for loading each day. This is especially

critical where train service is triweekly because a failure to

place or pull cars could mean the loss of two days' loadings and

bring some of the activities at the site to a standstill.

gThe maximum number of equipment sets to support rail

movement, based on present Conrail operating plans, are as T
follows:

Burrell to Hanover 6 sets of 10 cars each

Canonsburg to Hanover 5 sets of 10 cars each

Burrell to Canonsburg 6 sets of 10 cars each

It is expected, therefore, that 60 rail cars will be

required to adequately support the movement of these materials.

Unloading Operations

Based on the previously discussed evaluation, the g
car types in order of preference are side dump cars and a
gondolas. Side dump cars are not immediately available,

especially while maintenance of way activities are in full

operation on the railroad, usually April to October. Purchase

of such cars would be prohibitively expensive and a canvassing

cf car leasing companies reveals these cars are generally not

available for leasing. Therefore, it is expected goadolas will g
be used. E

In unloading gondolas a clamshell bucket would be

utilized. The maximum load that a 30-ton crane can lift when

equipped with clamshell and with a 40 , 50 , or 60-toot boom is

1:

I'

g, , . . . - . . . . _ . , _ _ . . . . . . . . , _ .
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10,300 pounds.1 The largest bucket that can be handled is

1.5 cubic yards (the 2-cubic yard buckat exceeds to the crane's

capacity by 531 pounds).

Capacity in2
Bucket Size Cubic Feet Bucket Weight Lading Total
(Cubic Yards) at Plate-Line Pounds Weight 3 Weight

1 1/4 37.6 4,980 3,384 8,364
1 1/2 43.7 6,000 3,933 9,933
2 51.5 6,206 4,635 10,841

The crane and bucket must be capable of unloading 20

rail cars per day (two days' loadings). With an expected

unloading cycle of about 30 seconds 4, 146 cubic yards can be

unloaded and placed into trucks for disposal in a 45-minute

hour. This results in 90 cycles per hour, g
Twenty carloads are the equivalent of 1,400 cubic g

yards which would be handled with an expected unloading time of

9.59 hours. If production could be pushed to 100 cycles per

hour, i .e . , 50 productive minutes per hour, the unloading time

would still exceed eight hours by 28 minutes.

In the case of cars from Burrell, the overtime could V

be avoided by modifying Conrail's operating plan as only ten

cars per day would need to be unloaded. Not only will this plan

eliminate the overtime, but it will reduce the fleet size by ten

cars. However, to achieve this plan operationally, Conrail B
would have to give absolute cooperation which we believe could

be difficult over a sustained period of 24 weeks. Should the

IR.L. Penrifoy, Construction Planning, Equipment, and Methods,
McGraw-Hill, 1979 (page 236).

2 Ibid, page 243.

3At 90 lbs. per cubic foo t .

4 Ibid, page 245. u

I
I|.
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material be moved from Burrell to Hanover by rail under a
I modified operating plan it is recommended that the fleet of rail

,

cars be held at 60. This would permit some slippage on

Conrail's part without jeopardizing production. It will also

give the unloading contractor the ability to get out of trouble

by working overtime. He would not have this ability when

overtime is planned into the schedule.

I In the case of the movement of material from Canone-
burg to Hanover, the use of a 60-car fleet requires unloading of
only ten cars per day.

9 In addition to the crane and clamshell, a group of

four or five laborers with hand shovels will have to clean each
gondola because the bucket is not able to clean the corners or

along the edges of the car. These men would be subject to

I breathing dust because they would be working in a confined area
where wind would not roadily carry away the dust.

Use of Containers to Facilitate Unloading Operations

Youngstown Steel Door provides a 200 cubic yard

container which was widely used in the steel mill operations .
Eleven of these containers will fit into a standard 52-foot
6-inch gondola. The containers have a bottom unloading door
which will permit discharge directly into trucks.

I Because of the heavy weight of the material being
handled only 178 cubic feet (eight tons) of each container's

capacity is usable.

In unloading operations a crane moving adjacent to
the rail cars can affix a sling to the container, lift and swing

the container over a waiting truck, discharge the contents into

the truck, and return the container to the car. Using this

method 240 containers (21 carloads) can be unloaded per day.I This daily productivity is sufficient to unload two day's

loadings without overtime. tio men will be required to clean theI interior of the car. No movement of rail cars will be necertsary

once placed by Conrail.

I -

1
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Loading operations

Without containerization, a tractor loader or crane

would be used to load the gondola cars. A tractor loader with a

2. 5-ton bucket will handle about 95 cubic yards of material per

hour and load 700 cubic yards of material in 7.37 hours. g
A 30-ton crane with a 1.5-cubic yard clamshell bucket 3

will be able to load 700 cubic yards in 4.8 hours. In either

case a Trackmobile will move and spot the rail cars at the

loading location.

In a containerized operation, a Trackmobile would

move cars to a surge bin equipped with a loading chute similar

to that used in grain loading. A 30-ton crane with a 1.5-cubic g
yard clamshell bucket will place exactly four buckets (eight W
tons) into the surge bin which will then be unloaded into the

container on the rail car. As the Trackmobile is positioning

the next container, the crane is recharging the surge bin. It

is estimated that a container can be loaded every four minutes.

Loading and Unloading Costs
.

The cost of loading rail cars at each loading site is

assumed to be the same. The costs were developed for movements

with and without the use of containers.

The operaton consists of:

e A 30-ton crawler crane with clamshell bucket

A Trackmobile capable of moving ten loadede

gcars

Equipment operators and helpers ae

e Clean up laborers -

The projected cost per ton is $1.31 using containers g
and $1.45 not using containers.

The cost of unloading rail cars is assumed to be the

same at each location. As with loading, the costs were

developed with and without the use of containers.

The operation consists of:

I
I

g, . . - , , - . , - , , . . . . - . . . . . . .
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e A 30-ton crane with a clamshell bucket for

i use without containers or with a sling for

use with containers

e Equipment operators and helpers

e Clean up laborers.

The projected cost per ton is $0.88 using containers

and S1.44 not using containers.

I Cost Advantage In Using Containers

As can be seen frem tne previous discussion, the use

of containers lowers the costs of loading and unloading. The
estimated cost for a new container is $2,750 and it is assumed

that upon completion of the project the containers would be

scrapped. If all contaminated material (330,000 cubic yards)

g was outloaded in containers the cost of using containers is

ur $4.28 per ton. It is therefore assumed that containers would

not be used if the rail option were selected.

The resulting cost differential is $3.58 in favor of

not using containers as shown in Exhibit II-3.

RAIL ICADING/UNIDADING COST / TON

Cost Per Ton
_

Operation With Containers Without Containers

Loading $1.31 S1.45

Unloading 0.88 1.44

Container Purchase $4.28* -

$6.47 S2.89

* Assumes maximum use of 330,000 cubic yards,

EXHIB IT II-3

I
|b
,

|
| Transportation and Distribution Associates,Inc.
1
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Facilities

The cost to rehabilitate / construct the necessary rail

facilities at each site is estimated below, including expected
salvage (scrap) value, all in 1982 dollars .

IBurrell Township
Installation 1400' side track and two turnouts - $220,000 g
Expected Salvage value - $10,800.

Canonsburg
Renew 1600 yard ties , renew 1 set switch timber and g,
Install one crossover - $63,050 g
Expected salvage value - $902

Hanover
Install two turnouts, construct 5250' track,
Rehabilitate 2850' track and install two timber
Bridge decks - S498,000.

(Not including purchase of ROW and assuming rail presently at g
site would be left there upon project completion) g

Expected salvage value - $15,500

Equipment

Costs to Use Carrier-Supplied Cars

Conrail's Open Top Hopper Business Group, has indi-
cated that LSA wastes can be hauled in hopper or gondola cars at u
a rate of S.75 per hundred weight (from Canonsburg) to $1.15 per
hundred weight (cwt) (from Burrell) for loads of 90 tons or

more. For shipments in 100 ton open top cars this amounts to

S1900 per carload. Further, if special trains are run, a sur-

charge of $2200 per train is imposed. This information is

published in Conrail's Tariff 4426B, Schedule D, and is included
in Appendix C. Conrail has also indicated that rates are nego-

tiable depending on the volumes of waste , daily carloading esti-
mates, and their adaptability to existing freight schedules. In

other words, rates in the tariff basically consider movements of

one to a few carloads ; since several thousand carloads could be

i

g1_.._,,__.,_,,_.._,......
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generated by the clean up project, lower rates could be,

negotiated.

Costs to Lease Cars

of five inquiries, two lessors have responded with

estimated costs so far. PLM indicates that 4000-cubic-foot

|
capacity, three-pocket hopper cars can be leased on a full

lessor maintenance basis for $400 per car-month. Evans Railcar

indicates that lower capacity gondolas or hoppers can be leased
for $300 to S400 per car-month depending on type, age, availa-

bility etc. All lessors are sensitive to the radioactivity

aspects and would require clauses to assign liabilities for

contamination of equipment to the lessee.

The cost to lease a fleet of 60 cars has been

estimated to be $432,000 to S960,000.

y It must be recognized that leasing arrangements are

seldom straightforward, simple contracts since the railroads

also influence operating costs. In some instances, the

railroads allow rebates on a car mile basis for leased cars
since their own cars do not experience wear and tear. The

lessors interviewed would not venture estimates of what rebates,

in cents per car mile, might be negotiated. Further they

indicated that no rebates might be available presently; in fact,

surcharges might even be imposed in some circumstances. SinceI Conrail now has many cars idle, it is not too likely that they

would welcome use of a leased fleet for this project.

Costs to Buy and Operate Cars

Given the current low levels of traffic and utiliza-
tion, it is likely that older but suitable cars could be

purchased from either railroads or lessors and scrapped upon

completion of the project. Prices for new open top cars are in

the S45,000 range; however, cars 30 or so years old could be

I acquired at prices not exceeding S8,000 each, leading to the
following estimates

Transportation and Distribution Associates. Inc.
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Purchase 60 open top cars = $480,000 g
Maintenance at 5&/ car-mile 22,000 W=

Scrap credit at $40 per ton 72,000=

Total Estimated Cost $574,000

Recommendation

Based on the above evaluation the use of carrier
'

supplied cars is recommended.

"gTransportation of Contaminated Material

Burrell to Hanover - 80,000 cubic yards 3
Burrell to Canonsburg - 80,000 cubic yards

Loading @$1.45/ ton S 141,520

Over-the-road @Sl.15/ cwt 1,840,000

Unloading @Sl.44/ ton 140,544

$2,122,064

Canonsburg to Hanover - 250,000 cubic yards

Loading @Sl.45/ ton S 442,250

Over-the-road @SO.75/ cwt 3,750,000

Unloading @Sl.44/ ton 439,200

$4,631,450

Transportation of Fill Material

While specific borrow pit locations were not 4

identified it was assumed that when the project begins g
sufficient borrow pits will be located within 10 to 20 miles of g
each site. With the borrow pits in such close proximity to the

site, coupled with the double handling required if moved by rail

the moving of land fill by rail was disregarded as too costly

and as presenting too much of a logistical problem, especially

if rail was to be used to move out contaminated material.

I
- t

1

3
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COST SUMMARY *
I Contaminated Material Burrell to Hanover (Aternative 4)
(g Facilities S 718,000

W Movement out 2,122,064

Expected salvage (26,300)

Net S2,813,764,

I Contaminated Material Burrell to Canonsburg (Alternative 2)

Facilities S 283,050

Movement out 2,122,064,

Expected salvage (11,700)

S2,393,414

i
Contaminated Material Canonsburg to Hanover (Alternative 4)

If material from Burrell was moved by rail to

Hanover:

Facilities S 63,050

Movement out 4,631,450

Expected salvage (900),

S4,693,600

If material from Burrell was not moved by rail (ie.t truck) to Hanover: |

Facilities S 561,050

Movement out 4,631,450

Expected salvage (16,400)

SS,176,100

( Contaminated Material Canonsburg to Hanover (Alternative 5)

Facilities S 561,050'

,

Movement out 4,631,450

Expected salavage (16,400)

SS,176,100

*Does not include movement of fill material to each site .

'

I
I

Transportation and DistribJtion Associates. Inc.
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III TRUCK ALTERNATIVE {

SITE ACCESS

Burrell Township

Present access to the Burrell Township Site from

public roads is fair at best. Access for evacuation of a

contaminated material from its present location to existing

public roads will require the following:

e Construction of 1,350-foot two-lane gravel

and dirt access road from loading areas to

the Conrail ROW property line.

Rehabilitation of a two-lane private gravele

grade crossing over the Conrail three-track

main line. A Conrail flagman will also be

required at the crossing during all hours of

use.

e Rehabilitation of a two-lane 2,800-foot

cinder access road adjacent to the Conrail 4

tracks to a point of junction with Strangford

Road.

Strangford Road, LR 32004, is the only available

public road from the site and is deemed to be inadequate to

support a sustained operation of a fleet of dump trucks (about

4,500 round trips are involved; approximately 4.6 trucks in each g
direction per hour, eight hours per day, five days per week for W
24 weeks) to and from the site.

The road has a 15-ton load limit with asphalt paving

which ranges from 12 to 15 feet wide with inadequate choulders.

The grade of the road varies and is moderately steep for short

distances. The road traverses a sparse to medium density resi-

dential area for a distance of about 4,500 feet where it

connects with old Route US 22, LR 32179 (Old 22), a two-lane,

uncontrolled-access highway with a 45 to 50 mph speed limit and

no special weight restrictions. The intersection of Strangford

Road and Old 22 will prove to be extremely hazardous because of

ina,dequate sight distance from Strangford Road to observe

E
Transportation and Distribution Associates. Inc.
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oncoming eastward traffic on Old 22, because of the Old 22 speed
limits, and because of an inadequate turning radius for trucks

to turn off Strangford Road eastward to Old 22. Improvement of'I sight distance by vegetation removal and regrading would, by
itself, be inadequate. A speed restriction to 30 mph would be

raquired for 1,500 feet on both sides of the intersection on Old

22, installation of " Caution-Turning Truck" signs, and quite

possibly Caution /Stop flashers at the intersection. Improvement

of the turning radius requires relocation of an existing

two-story, single- family, frame dwelling about 300 feet. ii Property exists for such a relocation. An alternative would be

to relocate the Strangford/Old 22 intersection about 300 feet to

the east, thus improving the sight distance and the turning

radius. This can be accomplished with minimal disruption as the

I present property is only t. cut grass field. From this point the

access to the present US 22 (Blairsville By-Pass) is adequate.

I Canonsburg

Present access to the Canonsburg site is via Strabane

Avenue, to West Pike Street, to FA 519, and to I-79.

Strabane Avenue north of Chartiers Creek is

essentially 2.ined with single family dwellings for about 400

feet. The intersection with West Pike Street is controlled by a

traffic light. While the turning radius at this intersection is

small it is alleviated to some degree by the set back of the

stop lines. The turning radius could be further improved by

setting the stop lines further back for the eastward traffic on

West Pike Street. West Pike Street is heavily settled, mixed

I residential, commercial, and light industrial for about 5,600

feet to its intersection with PA 519 in the Borough of Houston.

This f.ntersection is also contro11 ad by i.raf fic signals. While

the turning radius is better than the Strabane Avenue intersec-

tion, traffic stop lines will have to be relocated back from the

lights to facilitate a larger turning radius. PA 519 is

essentially commercially developed, with development decreasing

I as I-79 is approached. PA 519 will be travelled for 2,500 feet

to the intersection of I-79.

I
Transportation and Distribution Associates,Inc.
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While this route is capable of supporting a truck

traffic density of about 14,000 round trips (approximately 4.7

trucks in each direction per hour, eight hours per day, five

days per week for 75 weeks), portions of the road will no doubt

require resurfacing on completion of the project. While not

specifically part of the scope of this report it is believed

that local public opinion will make this an undesirable route

even if the inhabitants realize that the contaminated material
is being removed.

An alternative exists in that an access road can be g
constructed to the south of and adjacent to the Conrail branch ug

line between Strabane Avenue and PA 519. A railroad access road

exists for most of the distance now anu could be extended by

eliminating the Conrail stub-end track west of Strabane Avenue.

There is no apparent reason for Conrail to resist removal of

this track. If that is not possible, a similar route could be T

accomplished either via Strabane Avenue, south to Latimer g
Avenue, and then west to PA 519 or, alternatively, via Strabane g
Avenue, south to Boone Avenue, and then west to PA 519.

Hanover Township
i

The only present access to the Hanovcr Township site gj
which could be found during a ground reconnaissance without 5 |
traversing private roads was via LR 62122 which parallels the

Conrail mainline and Harmon Creek westward from PA 18, then via

coal-haul roads. LR 62122 traverses the heart of Burgett,stown

and any volume of truck movement through the town would be

virtually impossible. Access revealed through a map reconnais-

sance indicates a possibility of using T647 westward from PA 18; g
this route does not traverse any built-up areas. Also, Old g
US 22 west from the vicinity of Florence could be used to enter ,g

the site from the north.

OVER THE ROAD OPERATIONS
.

Burrell to Hanover

US 22 is essentially a three-lane, paved, unlimited-

access highway for 26.5 miles providing a lane for each

I
Transportation and Distribution Associates. Inc.
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g direction with the third (middle) lane designated for turning or

g passing as appropriate. Portions of this section are fo ur-lane

primarily at intersections with major cross roads. Most inter-

sections are not grade-separated. The grades are moderate and
1

the road is lined with commercial establishments with the densi-

I ty of occupation increasing close to Pittsburgh. The last three

miles just prior to merging with I-376 is four-lane, heavily

built-up, and congested.

I-376/US 22 is primarily a four-lane, pa ved , limited-

access highway with at least two lanes in each direction for 15

miles. The grades are moderate and the route traverses a one

mile tunnel at Squirrel Hill. Reconstruction of portions of

this route are presently under way, permitting only one lane of

I traffic in each direction. This portion of the route passes

through downtown Pittsburgh, generally following the north bank

of the Monongahela River.

At the end of I-376/US 22, the route becomes

I-279/US 22 and turns south over the Monongahela River and into

the Fort Pitt tunnel. This section is a paved four-lane,

limited-access highway with moderate grades for five miles tot the junction with I-79. At this point the route designation is

US 22/US 30. This section is a four-lane, paved, limited-access

highway with moderate to heavy grades for 18 miles. Reconstruc-

| tion is presently underway on portions of this section, allowing

only one lane traffic in some stretches. This route ends at the

grade-separated intersection with FA 18 which would be used for

immediate access to the Hanover site.I This is a rather long route over roads that during

the peak commutation periods are heavily utilized. Traffic in,

' the downtown Pittsburgh area near the intersection of I-376 and

I-279 can be heavy and congested even during off-peak periods.

Truck hauls on this route would be limited to two round trips,

per e2.ght-hour day with the probability of operation back to the,

starting site requiring more than an eight-hour day. See

| Exhibit III-1.

I
I ,
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i Burrell to Canonsburg

The same route as previously described for Burrell to

Hanover would be used except that, at the junction of I-79,

traffic would turn onto I-79 south for 15 miles to PA 519. I-79

is a four-lane, paved, limited-access highway with flat to

moderate grades. PA 519 would be used for immediate access to

the Hanover site. This route is essentially the same length as

g the Burrell to Hanover route and truck operation would be

3 limited to two trips per eight-hour day with the probability of

a frequent occurrence of operation beyond eight hours. See

Exhibit III-1.

I
Canonsburg to Hanover

Essentially there are three available routes between

Canonsburg and Hanover, as shown in Exhibit III-2.
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Route 1 - via I-79 and US 22. This is a paved,

four-lane, limited-access highway route of 33 miles and offers

the best route from the standpoints of capacity, grades, and
avoidance of populated areas.

Route 2 - via PA 519, PA 50, and PA 18. This is a g
paved, two-lane, unlimited-access highway route of 19 miles with p
moderate grades and limited capacity and it traverses several

built up arens including the Borough of Houston and the small

towns of Westland, Hickory, and Atlasburg; it bypasses the

outskirts of Burgettstown on a limited-access, four-lano g
bypass. T

Route 3 - via I-79, I-70, and PA 18. This is a paved

route with six miles of four-lane Interstate and 24 miles of

two-lane PA 18 with moderate grades, limited capacity, and

traversing two built up areas including downtown Washington
which resembles West Pike. Street in Canonsburg.

EQUIPMENT

For highway transport of the wastes, two types of

dump trucks can be considered: Triaxie trucks which can handle

16 to 18 cubic yards and tractor trailer types with dump bodies
which can handle 18 to 20 cubic yards while remaining within
gross highway load limits of 73,280 lbs. The movement of such T

vehicles on the routes previously discussed should present no
operating or weight problems.

The cleanup project will require dedication of a

t1eet of trucks to haul both wastes and fill. Two contractors

in the Pittsburgh area, (D. Tesone - 412-781-4551 and Sciaretti

- 412-462-1233) appear capable of meeting project requirements,
with heavy fleets of 96 to 150 trucks. Also, at least one is

familiar with hazardous waste hauling regulations of the U.S.

DOT and state Department of Environmental Resources.

I
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i COST

Based on discussions with two trucking companies in

the area tne following round-trip truck transportation rates are

provided based on the one-way distances shown and assuming 18
cubic yards per truckload:

10 miles S43.20 - S2.40/ cubic yard

g 20 miles S75.60 - $4.20/ cubic yard

3 50 miles $135.00 - S7.50/ cubic yard

70 miles $156.60 - S8.70/ cubic yard

The above rates do not include cost for excavating

I
and loading nor do they include the cost for the fill material.

Cost for fill material can vary from Sl to S6 per

cubic yard depending on the quality of soil and the owners need

to get rid of the material.

Based on the rates shown above the over the road

truck transportation costs are estimated below:

Contaminated Material
I Burrell to Hanover

80,000 cubic yards S696,000-

I
Burrell to Canonsburg

80,000 cubic yards S696,000-

Canonsburg to Hanover
250,000 cubic yards - $1,050,000

g Fill Material (with bor.ow pits assumed to be within 10 miles)

5 At Burrell (Alternatives 2 and 4)
16,000 cubic yards $38,500-

I At Burrell (Alternatives 2 and 5)
72,000 cubic yards $172,800-

At Canonsburg (Alternatives 3, 4, and 5)
251,000 cubic yards - S602,600

At Canonsburg (Alternative 2)
256,000 cubic yards - S614,300

At Hanover (Alternative 4)
* 204,000 cubic yards - S481,600

At Hanover (Alternative 5)
170,000 cubic yards - S408,000

t
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Discussion with the company that hauled clean fill '

for the Conrail chloroform pill at Midway, M&M Equipment Sales,
indicated that the cost per cubic yard of fill for that job was

about S19 which included a good grade of soil, excavation, =

loading and hauling on a 20 mile round trip.
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IV DISCUSSION OF ALTERNATIVES

It is quite obvious from a cost standpoint that theI use of trucks is the preferred method of transportation for all

alternatives.

It appears that adequate trucks will be available to

handle the quantities involved.

I Based on the route reconnaissance conducted there are
no unusual highway design or safety hazards which will preclude

the use of trucks, except those specifically pointed out in the

discussion of site access.

The only potential problems associated with the use

ot trucks are the length of haul from the Burrell Township site

and the exposure of this traffic between Squirrel Hill and

Carnegie, in the downtown Pittsburgh area.I
I
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Ala P S. C. No 17 P S C Md No 34 Pa P U C No 33
A C C No 15 M D P. U No 19 R. I P U A No 18'

4 Ark T C No 22 M P S C No 22 P U C S O No t6
M.nn P S C No 18 R C T No 18 1. C. C. No. BOE-6000-A

| C.T.C No 20Conn P U C. No 19 M ss P S. C No 11 P S C U No 11 Cance's | C. C. No BCE-6000
F. P S C No 11 Mont R C No 18 Vt. P S. B No 18
1. P. U C. No.18 N P S C. No.16 V C C No 18 F. M. C. F. No. 29
ia C C No.16 P. U C N J No 18 P S C W Va No 18 Cancels F. M C. F. No. 28
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i R C No 18 D. O T -N Y No 15 Wyo P S C. No 16
P. S C l. No TR-16 O O T -N Y. MT No 15
K. R C. No 18 P. U C O No 18

+ Arcicab'e except where it confhets with State statutes

Bureau of Explosives'
(Thomas A. Phemister, Agent)

(Ehzabeth P Rabben, Alternate Agent)

TARIFF No. BOE 6000-A
(Cancels Tariff No. BOE-6000)

PUBLISHING

Hazardous Materials Regulations of the
Department of Transportation

| BY

AIR, RAIL, HIGHWAY, WATER
AND

MILITARY EXPLOSlVES BY WATERg
INCLUDING

| SPECIFICATIONS FOR SHIPPING CONTAINERS

(Regulations for Transportation of Explosives and Other Dangerous Articles in Rail Express and Rail Baggage servicesI are also included herein for information )

Prescribed under the Act of September 6,1970 (74 Stat 808- 18 U. S C. 831-835)

I AND RESTRICTIONS COVERING THE ACCEPTANCE AND TRANSPORTATION OF EXPLOSIVES AND OTHER DANGEROUS
ARTICLES BY CARRIERS PARTIES TO THIS TARIFF

I EFFECTIVE Cecember 18.1980
ISSUED November 18 1930

Hu!e 1 of Tar ff Circular waived I. C C Permission No SP 78-3113
Puchshed under author;ty of Federal Mantime Commiss on Special Perm.ssaon No 6177

issued by Thomas A Phemister, Agent
Ehzabeth P. Ratten, Alternate Agent

I cmon d Mee MM
The prev s.cns putoshed herein wal. .f e"ective. net result ' '
in an e"ect on the cuauty cf the burnan environment. 9O' 'S

Wash,ngton. O C. 20036
Te.ephone 202-293-4C48
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u- % aam x menuuso x + its x
As 224 x Fel3f m x

@ Ra 226 x x, i 3 | m wepresse.h8 x
A. 229 x 3 133 x

Radon (V) AS220 x 5e i33 rurYcwgressed}J x
An.222 x Bel 35 x

Rherw m r75) Pe i 63 x xe-135 wnOrreresset I xu
A+ 196 x Tff e bP (FO) Yb175 x
he i8 7 x TMo m (39) Y 88 xu
Pe iB8 x Y.90 x
Pe Naurm x Y 91m x

Rrweum (45) H4-lC3m x Y 91 x
Ph TOs x Y. 92 x

Rupo*um (3 7) ht> A6 x y 93 x
HD 61 x 2.nc (30) 2n45 x
PD Na'urm x Zn 69m x

Ruthsinnum ( 44) Ru 3F x 2n 69 x
4 103 x

2.rConsum (40) Zr 93 x
Au 10s x Zr 95 x
Ru.106 x Zr 97 x

samanum i62) Smi45 x
' Momac n r"De' Shown an pa'enimh )gP g u

Iur%Omple%ed ms'an5 di a pressu e not esceed ng 14 7 g S i (atsonute)sm- 151 x r

b i53 x ' A'o'"'C **ff Sho*" 8"er tr'e radoiuciade syrnbos
scandrum (21) 'ac-46 x * Frss.*e radaoache ma:erig

sc 47 x (b) Any radionuclide not listed in the above taDk shail be assigned
sc 48 x to one of the groups in aCCorCance with the following 'aDie

so.or.um 04) seis a
s escon (iei si-31 x nadioactawe haet-ine
S** (4 ') Ag ios x nadionuende cui. coa | 1.000 aare se overAg i n om x

aave I t o* ye. . to* ,.areag-11i x
d'un.c n mee bei Group m Group u Grow mse o t) Na 22 x u
Iunic n m 82 W M %W i ho e OMmNa 24 x u

sirootium (38) sr em X
None i No unies'e3 raJionuciides stel be ass.gned to Group 5 IV V VI or VII*
(c) For mixtures of radionuchdes the foUcwing sha'l apply,

(1) If the identity and respective activity of each radionuchde aresr 90 x
known. the permiss.ble activity of each radeonuchde shall be such thatsr 91 x

sr92 x the sum. for a:I groups present. of the ratio between the total activity for
suon r 06) S 3s xu each group to the permissible activity for each group will not be greaterr ama,um ( 73) Ta 182 x than ungtwmee,um t43) ic 96m x (2) If the groups of the radionuclides are known but the amount inhh each group cannot be reasonably determined. the mixture shall be

*

Tc 97 x assigned to the most restnCtive 9'oup present.
(3) If the identity of all or some of the radionuchdes cannot beTc wrn x

rc 99 x reasonaDly determined. each of these unidentified radionuchdes shall
rea num(52) re i2$m x be considered as belonging to the most restnctive group which cannotu

Te127m x be pos tively excludedTe127 x (4) Mixtures consisting of a single radioactivity decay chain where
* ['* the radionuchdes are in the naturally occurring propodions shall be

*
.,9 ,

considered as consisting of a sing'e radionuchde The group and activity7, 33i, ,

shall be that of the first memoer present in the chain. except if aTe132 x
two.um (65) 'b- i 60 x radionuchde "x"ilas a ha.f hfe longer than that of that first member and
Twe (51) n-2ao x an activiry greater than that of any other member including the first at anyn 201 x time dunng transportation. in that case. the transport group of the"3 *

nuchde "x" and the activity of tne minfure shall be the maximum activity"
dr of that nuchde "x" cunng transportationr%w x

d *
1 173.39active deve1 Litmted quantities of radioactive materials and radio-ces. (a) Limited quantities of radioactive matenals inw23, ,

w 232 x normal form not exceeding 0 01 mdhcune of Group i radionochdes. 01
m234 x makcune of Group 11 radionuct. des.1 mdhcune of Grouos IH. IV. V. or VI
ni Navai x radionuchdes. 25 cur es of Group vil rac.cnuchoes. tntium oxide inTNie693 re sa x

acueous solution with a concentration not enceeding 0 5 mnkcunes perT*- ' 70 5
mdhhter and witn a total activity per package of not more than 3 cunes.rrm i ri x
or 1 mdhcar e of rad:cactive matenal in special form. and not containingre m 3 x
more than 15 grams of uranium-235 are excepted from specification,_ ,

sn- t 2 x packapng. marking and lacebng and are excected from the provisions
sn- i 23 x of i 173 393 if the fonowing cond.tions are metTr*um p) s3 x (1) The materia's are packaged in strong tignt packages such thatH 3 (n a gas as vamous there will be no ieakage of radacactive matena!s under conditions

Da'"' '" *N D*o oa normady incident to transportation
(2) The paChage must be such that the radiat>on dose rate at anyf uegsten ( 741 a 9 x

D0'nt on tne external surdace of tne package does not exceed 0 5w vas x
m er , mdhrem per hour

uran.um o?) u 230 x (3) There must te no san + cant remowabie rascactive surfaceu 232 x
conta runat>cn on me extenor of the package (sae { t 73 397)L 233' =

(4) The outside of tne inner container must bear the markingo 234 x
"Radicactive '

[f3[ (b) Vanuf actured acticles sucn as instruments. clocks. electronic
*

,

tute or acparatus. cr ciner s.maar pices naving hmited cuanfrties ofu 23a x
u sav. x rad.oactae matenats (other ! Nan bounds) in a nondispers.b'e form as a
u tww x component part. are excepted from so-c6 cation pac.apng marking.

| u C= weo x and latenng. and are e=cepted from the provisions of i t /3 393. if thevanad# (23) V 49 x follCwing cond tions are me!
! v 49 x

wei r, %- 9av s me ,cuern n* r2 me wwwe matena io be e aSedeS Sa'e totnoseg ai esid or tao eg
t'oru?vrM e i.3em t'hD 5 %)r aOpty

I-54
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h

(1) n , t ,,: .r - c. 3 s ,c. e, ccru ne: <.~ n t a w e . ! H um.um w a' o, o v x n x m mel+ or a as of mese
m s' " Ad t* ( "aN W or i

". )Q *. * *e |' C ' i lt**
, i .1 " i PN 'n 'I C'a'' a a *

/!nt ' (+) 17 Ss Ci L 'A r 10 13-1 wt -. "'"' a M J, At* a v ' it ;*' t. ? '*8
5 C ch l r'Of 6 r Or " .s ' y .'' e rN t'*ng e p .j 7 Gt r 12, . .t .

tg f.y ' d y.gn ~g., r' . r ed r a l ~ .t : t 1, r , ' a' ' in L tc r ";' e sse* d [ ^ I rt .o C o-'

(2) IPh ".f j ah'>n 1 N? f ede at t Wr 'nCh"s t'o''i ah u"p 1' ' a Pd r 'e ; **' 9'a9 a'; 3 *Ee c'rlf r &l un f r O m f.a' C' p I % 85 ' -a d ' ''s not

m., e m.es ra r.c,-j 10 rruem pe nour m t -J one p-cent u t*>e Wa u d it:1+t, ;

( 3) I h** f al at.Un 715e f f e di dn ' [y vnt cn tr s. e s' .tr'~ti ( ./ 3:e C115e Od CD 'Cis ct nWra j c sct we m.t't' a e' tern.t 'y C of" s~ ' Ted Wdh

I y
ra: ,act we man .a:. if the e al.ca: <e man tai e not rua *yo; > e c' "a ; a; a ;e ma< nm es wJ C 5 n . rem :rr huur H >ae er.

* :%er 's onf y t e ra; a%n at t e es ter n r Va:e of d p sb e and the Mace camamamon when a.e< aged over i
? y .n . .
tre (.E * a je or !SV i%m may es used 0 L rra<em ; er ' our D2 mmt nct one saua'e me'"r ac"s rict e o N C 0301 m"cu'e ; ef wa'e

r e ; e s h.treCenbrW!ef Ci brCuC I ra bonuc ces or 0 001 meco r
e e t e.*j 2 r'. . e'f' f + + hour

(4) irere ut te no sgnAcant remc .ati e ra 1 cac* e sa1 ace c emme'"r of ciner ra3..,nuc' ces Sach ODects must te L t iD'y

I *ro f e d or enc used. .r y ris'4C ur) !% ester to' Of tr+ | a a a j ? r ',e+? I t 73 33 7)
(5) Thet?) ral 419*4 c:n'ent ct a par e aje - d+nng raloac. (2) Ba a Iqun;s must t e Pansou&J in tre foewing

t..e em es met not e.ceeJ r e unues snown .n tte f w eng tatue 0) Whcson 103C/.1114CW7 {{l179 200179 201.179 202
- - -

-- ---- of in.s subchaple') tana Ca's Utom open ngs in L1rks proh D-
Omtity m naties g

I | P o.m. P. m aa9e (C Erec MC 310 MC 311 MC 312. or MC 331 (6178 330.Transgurt group

6178 331.1178 337. or 1178 343 of this subchaper) carge):saa rot,
otot c y., taams Authorittad only where the rad oactuy concertr abon

n
o 01 3 da s not e= ct+d 10 p"rcent of tte SE %f +-J Ic a nec.fic a:t:vitym

leve's (see i 173 M9:c)) The regarerr ents of 6173 B3(g) do3

I 'v

y* j ,,[ not apply to inese cargo tar +s e vtam f.ita ;s and w.es a e not
autnonzej Tra>ie -on f;at car semce is not aatnonzedr

9 ,. m rm, ,9,

qw (3) E,ternal raf ation le eis must cortply witn suLpa agraphs (2).rv

(6) No parige may cu :a.n more than 15 g ams of t.s, ..e ma'ena. (3L and (4) of i173 3930)
(c) A manufactaed a+cle Ltner nan a iea: tor fuel eie ent in whicn (4) S%pments must Leloaded by the consgnu.. and unloaded by the

I
the on'y r d cactc.e matenS is rr etamc natarat of depleted uranium or consignee from the transport vemc es in which ong nady loaded
nat ,ra tnmum or a ioys thmect is excer led f rom spec ficaSon packag' 5) Enept for shipments of uranium or thonum ores. unconcen-
ing mar *ing and labehng. and is esce;ted from the provsions of nam the transport verucie mu t Le placard"d with the placardse

|173 393 if the tonowing conditiuns are met prescnbed in acc0rdance with 1172 500of this subchapter. as appro-
(1) The ra ) atron ouse rate at any point on the enterna! sur* ace of the p. ateI ouP de cont i ner does r of exceed 0 S marem per hour -.996) There must te no leakage of radoactne matenais from the
(2) The*e must be no segmficant rafcactne surf ace contamination ede

on tr e e, tenor of the package To acte <mine whether %gn f. cant." the (7) @mfic instruct.ons f or mantenance of e=clusne use (so.e use)
standard in i 173 397 must te used shtpmeni controis must te provided by the shipper to the carner Such

(3) The tc!x ramictivity cuntent of each art,cle must nat e=ce+d 3 instruchons must be included with the shipping parrr informationI Cur a=s

(4) T be outer surf ace cf the uranium or thonum is enclosed in a non- | 173.393 General packaging and shipment requirements. (a)i

rato-act ve tea e1 metathc sheath Un'ess cinenmse spec;f ed. au shipments of radicactne matena s must i

meet all requirements of this sect'on. and must be packaged asr. * w aw.*rnere u wry L;ri% w w o w asem sta rnaim s

(d) Sh f rvts mMe uncer th:s section for transportation are not prescnbed en || 173 391 through 173 396.II
sut ect to R_t pa t f of Part 172 of this subchapter. to Part 174 of tNs (b) The outside of each parwage must incorporate a f eature such asr

l

suxhapter encept (174 24 and to Part 177 of this sulcapter except a seat, which is not reaafy brea aD;e and which whoe intact. wdl be
I

( 1177 817 eedence that the packa ge has not teen dhcitiy opened
(c) The smanest ouis.de d mension of any package must be 4 inches

I
i 173.392 Low specific activity radioactive material (a) L ow or greater

spmtic actmty (LW raa,oactne matenals. Other than ma:enss con- (d) Each radioactwe malenal must be packaged in a packaging
sgn.M as esc!ush,e me. are enempt from the provis.ons of i 173 393ra) which has been des.gned to manta,n shie!d.ng ethciency and leak
through (e) and (g) Ho..ever. they must be packaged in accordance tightriess. so ihat. under ccnd t ons normaly incident to transportation.
um me nwrements of i173 395 and must te marmed and labe:M as the'e wdl be no reiease of radioactive rr;atenal if necessary. add tional
rega red in il 172 300 and 172 400 of this subchapte' suitat'e insde packayng rnust be used Each package must be capableI (b) LSA ra3icactive marenats which are transported in a transport of rrimhng the st endards in 55173 39B(b) and 173 24
vehicle (encept a rcrat1) and consigned as esclusrwe use are exempt (1) Internal bracing of cushioning where used, must be adequate to
fecm stof cation packa7ng, marmng. and lat.ehng prou Jed the assure that under the conditions normauy incident to Iransportation. the
sn rment meets it e twrements of para raph (c) or (d) of th s section d stance from the innef container or radioact:ve matenal to the ou' side

I (c) Pa"h a;"d shipments cf Icw spmtsc act.,ity matenws transporied wall of the packa ge rem &ns wdhen the hm:ts for which t*1e package
in Fansport vehicles (eac ept aircWt) assgned for tha sn'e use of that iMign wy, bawd and the radaatton dose rate enternal to the package
cons >gnor must compty w,th the f %owin9 dc s not enemj the transport inder number shown on the !abel Inner

sh.e!d closures must t e positwe y secured to prevent loss of the(1) Wma's must be packayM in s''ong t>ght packages so that r

there *HI te nc ka age of ralnac%e malenal una.r conddions contents

I nomany n oJent to tranwatshon (e) The pacnag;ng must be designed. ccost'ucted and loaded 50
gnAcant termaDie sur' ace contamb(2) Pioars must not havo that du ing transportr3

nat.an noe 1173397) (1) The heat genera!ed within the Cack a je t+Cause or ine radioac-
(3) E v cai raaation uve's must ccn ply wah i 173 393(1) tne matenf s present *di not at any hme dunng transpor1ation affect
(4) Eh rments must te toadad tv consignor and urm aced by tne ethoency of 'h- package unce' the cor c t.uns nornwiy incident to

I a e trem the tram port whic'e in ansch orgnaHy Inod transcor1ation andc4

(5) itere must be no ee ia2 c At we m#er.ai in the car or sehic'e (2) The lemteratu e of the accessbie eate'nal surf aces et ther

(6) Eh rme' t must t e t raced so as to present leal age or shift of package wdl net excead 122* F .n the sha e when fully leaded,
lair"; una e eend ' nns normany inaaert to transportation asruming stal air at amb ent temperatu e it tre rackage is transpor edr

in a transport vehicle consigr ed for me so:e use of tne conugnor. the

I
-pi- (7) E u.e t ter sh rmrms of utan%m or thenum ores unconcen-

trated v .> 9a- oort wh rde must t e pacaraed witn the placards marmum accers.tve e=ternal sodace 'rmperature shau be 183* F
p'escr.t+M in accordance adh i 172 thO of this sutxhapter. as appro- (f) Pyrephonc rnderia's, in a 31 tion to the pacwag ng pn*cnted in

th s sut part. must dsc meet the pa9a; ng remrements of i 173134 orpnate
(8) The c / ode of each out9de Eackage must be stencdied or | 173154 Pyrognonc raacct we Musas may nut to sh pped by air.
" we rraw ed ram cac'-.e -L SA " (g) Liquid raioA.tae manna! in Type A gaant:t,es r"ust Le pack-

I <

(9) .ytt ,nstrud ens for ma nmn ince of +ac!usve use (so!e use) ay] in or wnhin a Man ms stant and corrcson-res!stant inner conta+
sh pment cenms must be prceded t y the sh rcer to the camer Such meni essei in aJd bon
ns:'uc ,s r,ust t.e imuPd v..th 'e sh m ng paper ,n'or rnanon (1) The packayng rmst te a 3 safe to t revent Im s or d4s "' sal of

(d) tar c La W rim - n 'he rac.cactive contents trom the inner contenment .essel d the
tmtN-LW % ) er mis cf 'cw wec.fic ar v.ty ma'e a's go,ne were sutwed to tne 9 me'er (33-bot) drop test pescobed

%.
m- - (e cett a rcram < gned f or

I -s>!"e soie use of that ton mar must cum;9 adh the fcMca ng
in i1/3 3M(c)(2Xi) and enher

(1) Au'horam mawa s are 1,ma-J to the focowing (2) Enough absortent mai-r.ar must be proceed to absoro at leas 1
(i) Uranen or thonum o'es and E *wca' or c hemitai conce"tra'es twice the vote,r'e of rakacts Ma d contents The at' sert.cnt rratenaf

of mnse ores I fr.ay Le located ou* side tne rad a .on s%e e oniy it it can be snown tnat

- . -. - --. . _ _ -
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f te r-t j Cat' .*= % 3 C9 ?'#s we'e f a= en uO t * P e aCscrte"t rnaIe"al (f) 'I 3" ''* "' C 3 h 'S us"d to CJrsok33'e ind wijg3' plc> ag**s of
m ,e ,a e x ' > m :e cf e e p.i: r;- awa nct uc~. J ra: _ i:' .e m r ' 3 s ?e:L a;-s .mtces,am ma ca:=agng.e,

i y .) . , .r- n ;. r w cr rr.w g n .. r g m ; ., re,r ents cf m 3 utex + , an; ?e tx.ain;

'3) A s.=, W/ + t 'es. ,* t'' t a'; * c f? - 2 0" 4's s' 3nt C On'a N ef t G " i ' CDs r%t " " "et

,
m te gr . 21 !a re i n t e ra: :a:' - cv e-ts uNer Ta (1) the u * ; i: ut te :it., ed as prescr,te: n i 172 803 of in,s.

rw ,,. a n * , s ut tra w/1 as prew L-S .n 6173 3B b). aer; srap'm =cact as fa mas
< p rr a y un'a r.r ent .enm (i) The 'cor :e~s entry cn the :atet may sta'e ' m .er u.ne ' ,. . o. ;f * e er

' ne s ea:ns
(h) h - must te no ; ;" f cant remu,ata t-s 0 ca:! ve 3u 're inso pa > 3;e can' airs the same rad onuchde s)r

V''q r 's' Dr ',n 'r e ., s 'r . ;r cf m** p 3; b ) ;** ( s+4* 1113 337) (a) The ' rumter cf cunes ' entry on the late must te dete miraj Dys r

p) E .mi er , .,s: cr n-J .n uns;wh 0) ct "'s 2 *tcn 34 adarg i:;e re' me noter ci curses of the raJ cache ma:ena's
m st te pa h a y-J .n su tee pa:* 3 pn1 pada;-s canta nea there4nra o e - se +s u

w ) su tN' at ary 1 m" Long me rcnnsl cord.t.crs (m) Fnt a ncn.rgd ov e.p a ck . the required latei together withs f y1 frt . r
.r.c _ q o 'r n;wrw sn r e ru ston ese r a us noi e.c-3 200 m,ure ;oa;c nyrnngs yusi te att,,ed to rne 0,e,pa;g ey

r M a y LDr.t cn the e8''"r U $ 3Ce of the pa * age r&ans of a ',ecarel, 3r' 3c*ej Arabe taj The tr3, sport indea#
9 or n ; -r F c o n

I sr j ! e L inq / ir'jes ? & S rr t e s C t.W 10 must te de'eminr by a;d ng 133em, tr.e transport ind-nes of
(j) r .g :>.sges f ar anin "Y rad a' on dcse f re eaceeds me 3m !s the raj ca:tae 'Ntera s p ay paM 'h.ef em

sf ed r] $n LJ:a f sph O) cfin 2seChcn. tul d 2*?s ocI e8Ce**d aI aFy t#e (tv) for a ril3 overpa;n the *ransport nden must te determin+=d
jyroj D inipu'?3 tion ary cf Te hmits 4+*C f t=1 in parjyaphs (N(t ) gy _
'ttc.u p ( 1) c! "Ls se.t:On fraj be transpor ej in a transDort +N e (A) Add <ng to gemer the transpod Noes of tro ralcame maws
* rue f a s f,'-en '.or<s-QT1 h +9 C!us..+'* use (Pu cec f 3'rcf 3'O JDCh pada jas Corta r+*J in the overpack or
irg'r %* f i',r "Jpf-ng;n of the e s c%.e us.a (".oie us++) sn DTe t (B) L acept for 'ssu ra3.cachve rher.ats. d r**ct measu ements asrrsst t e pv JM L r the sh s ier to !"e ca'"e' SOCh 'nstru" prescobrJ in i17J 389(iX1) which have been ta en by the personccr n 2

turs rr a * . n. ad a "' " shcw9 pac-r a trr, anon
(1) 1 ()O) m..i rem per F%r at 3 f et f rom tr e e. vna, surf ace cf the

:nta iy otter ng tre pap a;es conta+ed aanin tre overpack for sn p-
q

;aa n r (CM(e-j tr 1rSPC'1. WC.e oniy). (2) The overpack must be marked as prescr:tej in Sutpart D of Parth (2) JLX) me mm per h?ur at any point on tre esterral surf ace of the 172 of this subchapter and $ 173 25(a)sed trampert venic!e only)car ur ..m
* P'ek per hour at any point 2 meters (un feet) from the (3) The transport indeu of the overpack may not cicead 3 0 for

(3) Tenhi?r r

m cai par. s ororctej t y tre outei ta' eat surqce c' the car or vehic'e My9 Wa4 momems. nor 10 0 for carg>only a.rcrafta'

or .f tN k a 1 is trr2 ppd in an open 'ransport wen ce at any point 2
me'ers (su tem) from tr .+Wai planes proc *ed from t"e outer edges

1 173 393a U.S. Atomic Energy Commission approved pack-Ut "'* ' ehCe ages; standard requirements and conditions. (a) in addacn to the(4) 2 movn per hour in any nerrea.If occup.ed pos. tion in the car ama*A requ.rements cf !Fe USAEC approval and Parts 170-189 of.e .cle e= cept that !F's p'ous'en does not apply to private motornct M W eO WPdaMy m W MmM
c a*"S ,"*"31 n a'ere which has been approved by the U S Atomic Energy Commis-

(k) F s.on in accordance with | 173 394(b)(3)-(c)(2) i173 335(b)(2)-(c)(2)-
e -

I(1) Pa) i ~s onsgned for emport are also subytt to the r% anons
of tre f areu;n %emmer's involved in the shiprrent See || 173 8. 1173 39f>(b)(4). or i 173 396(c)(3)' also shall comply w'th the foi|owing

(1) Beto he first shipment in a package approved by the U S173 9 and 173 39]b (The r-Julat.ons of the International Atomic Atomic Energy Commission for use by another person, eacn shipper
En ')y Ag-ncy (IAE A) are used by most fore <gn go ernments )

.

rm Prior to the f rst snipment of any packa;e. the shipper shail @dd *W '" *N'"9 *'th the USAEC. Dmsion of Matenais Licensing.
Arrine by os aminason or ac propnate test that his name and addres. We name of the person to whom the USAEC

approval *as issued and the approval nurrber assigned to the(1) Tho adwa7ng meats the specified qual.fy cf des;gn and con-- '

package Each shcper shail have a ccpy of the USAEC approval and the

2) -cb eness cf me shield,ng and containr ent, and. *here documect referred to in the approval in his possession Each sh.pment
.

necessary me teat tr insfer character.shes ot the packa ge are *> thin the must be nMe in comphance with the terms and conditions of the
approvalLrr.ts appce!e 10 or sWf -j for me packa;e design

(n) Pnor to each sh prrer.1 cf any package. the sh pper shad irsure (2) The outse nf each pJckage must be durably and leg'bly marked
by enam.nat on ar apprcenare test that with the package ic 3nt.ncaton marking indicated in the USAEC ap-

P'0*dh(1) The c ack ige is proper for tne contents to be shipped
(2) The pasa; nj is in unimpa.rrd physacal cond. tion ecept fo, (3) Each sh:pp:ng pape reiated to the sh.pment of th,s package must

bear a ncia00n of me paNN ident ficabon marking indicated in thesut e<*ioa! mass. USAEC approvat(3) E ach c!esu e dewce of the pada7ng. inctud.ng any raquiredr

gasis ,s pecp-ly insaw3 and securt-J and trea of d* cts. (4) Bef 0'e the !''St eW1 shipment of the pacuage. the sntsper snali
(4) For a f ssde maNrial any moderator 3nd ney;ron absorter, if SLtm.f a copy cf me a;pLc2 e Compe'ent a J! hor ry cert. fica'e applyingi

reqv ed is prssent in precer condmon to that package design to me competent na'ional author @ of each'
r

(5) Any sg.m instruct.uns f ar fdhog. closing. and preparaten of the country into or throur *hcn the package will te transpor'ed. un:ess a
pasaae 'or se cmert ha.e b-on fo' caed, copy has a recy toen fumished to th:s party by anctner persen

(6) i a:n ctse e we.e and any ciner open,ng of the conta.nment (Deta led requirements fu the issuance and content of competent-

r

swm mrxgn ah ch the ra10achse content m.gnt escape is procedy authort/ cert tcates are ;m@d in marg +nal C-6 of me IAEA "Pegu-
ciese * and sm 3 lanons for me Sfe Transwt of Radica;tive Matona's safety ser,es No

(7) E ach pr a ge canta%rg liauid in excess of a Type A quart ty 6 Iw/ e%on he e r.aN re' erred to as the ' I AEA Regulations " A bst
and dW re:'ar 3.r sh piert es teste=1 to demonst'a'e that et is leas bght of the national cCTpe'ent 3Uthorittes of each Coun!ry is pubbshed
under an p b>>r.t PT C T .eriC pressure 1"tef ent al of at le3st 0 5 annually by me 1AEA ).
JW0sCr'efe (atso4Ltd (7 3 p s I a or 0 5 kg / cm 7). the test may be (5) Eacn eac* 3;e ct f we radioactwe matenal must te marked with
ccn: acte] on me entre can'a nment swem or on any receptac!e or tre numencar value f or me trarspor1 nden if the sn pmert is fissae class
venei et,on me ccnta nunt system as apprconate to cetermine il Any vehicte tre ta'on .recsed in the USAEC approve appi es if me
corre: arce * m t e mement. sh ament is t.ssae c: ass al and

(8) f 'he mant um ncrru coeratng pressure of a package is aety (6) For a fissJe c' ass Mi sn pmont the statemert prescnbed in
to m-J 0 35 kg , cm # :;3ge). the 'rterna pressure of the conta,n I t 72 203(dX t Xu) cf Ss : tcacter must be inc!vded eth the ship-
creet nste+ ml oct e=ce; me des.g, pressure dur,ng transportat on. p.ng capers
and

(9) E =% na: rad at cn and centam.nat on ieses are within the a; low. I 173 393b Internatmat shipments and foreign-made pack-
au ar- ts ages; standard requiremeets and conditions. (a) :n ant.cn to the
(o No ;e'sen m n f 'cr traas;or*at un a pac =a;e of rad cactive cre' 3Cp" Cat'e 'P% "*' S cf Parts t 70- t 63 of !Ns suDct'aptar each

Me)* rs ortJ " e ' m er /e of me pacmag ng se em has reache=J sNDPer Cf 3 ;3C"3;9 C##2' ''*; radioa%e rratena; for 4Ncn a tore.gn
e s i n um : sea .rsa ra'Lyr h (e) ct !Ns SMLon) unless for the C0mpete"! aamcr *y cm' .;i e nas tron ssued and rew1icated pursu.

* c co' 95 re *as ascenatrN *at ?e mamum appocabte ant to me i AE.A 'e;. ?- e.s and i t 73 334 bA4). I t 73 334tc x 3).no .

urTe tere *atum W's canrct te esc +aad i173 3mm i t 73 M;4 3L 1173 3%bx5) or i t 73 336tcx4).
award a passe"ger 1soshdlcoTp'/^9 M' r/mng(p) No Le son rr.tv 'sf )r fram purtaton'

Ca'r,ing a rCr 3" a"v ' i j J k :.H rTaIGai un*Ss m aI "a'e' a' is .r*eqCad (1) Mof e *e ' T T ?*Ct of me paci' age 9 En sncc+>r shai
er use 1n o' nac- o enn or ~d cai e.a ;' cs.s cr trecrent or re9 ster 'n ^ntog r s e, a tge cf pac.a;e um me e",ce or

- uawdcus Vate' a s M Em U S Ceparvront of Trarspor+aton.is ru :etwd .,nder '*e prcv mens cf 1 t 75 to of m's succhapter
/.1sm ng'On D C S i- . .r.ng a ccpy ct me f ore gn Ce'i t.C3te or(q) No CeSon *J) e 'ef 'or 'rar"pc '*atcn 10ca'd 1 passe ^je' e

ca"yng a rct3" any s "; e c3C'a;t* M19 a transport inder g'e3'e' maq revahdahon T*avf A* ~~ - pcatie to that pacmage urigss a Copy
3 0 nor an Cwe' pac * ad 3 ff anSDOrt 'ndes ;'eSef tnan 3 0 nas areac, to.-; P v 7, rcee person
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I i174 600 - 6174.750 240

SUBPART J

DETAILED REQUIREMENTS FOR POISONOUS MATERIALS

{ 174 600 Special handhng requirements for Poison A mMeri- po sonous matenais whicn snow any eviJence of lea age from pacn-I cy ContJ n.ng Pr son A r% not te transcor'ed by raii aps must be tnorougNy cleaned afte' untca3ing be' ore the car esals. A tana e

u rss 11.s ong na / co%gned or subietentiy reconsigned to a Cady relurned to servicen

ha#g a prNa'e tfdCh on which 11 is to be de~ered and unicaaed (see (b) After po.sonous mater.a's are unicaced from a ran car. mar car
| 1/18) or to a party us ng ra.ircad $<d.ng tacht es wh.ch are e';u pped must be thoroughly c!eaned unless the car is used enctusively in the

I for p pnJ ine bud or 91s from the f arm Car to f ermanent storage tanks Carf 4 age of poisonous materials
cr suthcient ca;acity to receae the ent.se contents of the car i 174.680 Poisons with foodstuffs. A carrier may not transport

i 174.615 Cleaning cars. (a) A rail car anich has conta,ned any pacsage of maienal beanng a poison fabei in the same car with
amenic. ars*nate of lea 1 sodium arsenate. ca crum a' senate, Pans ma'er.at whicn is marmed as or known to be foo;stuf ts feed or any other

gwn cactum cyanide potassium cyan de. sod,um cyanide, or other ed Die material intended int consumpt.on by humans or anima!s

-_

I
SUBPART K

I DETAILED REQUIREMENTS FOR RADIOACTIVE MATERIALS /
* 7

l 174.700 Special handling requirements for radioactive mate- container weighing 15.000 pounds or more A gondola car (other than
rials. (a) Each rail shipment of low specific activ.ty matenais as a drop bottom car) may be used to transpor1 any cf the followingI dehned in i 173 389(c) of this subchapter must be loaded so as to avoid (1) Radioactive matenats in contain-s weigh ng 5.000 pounds or
spuage and scattering of loose matenal Load.ng restrict.ons are more.
prescribed in i 173 392 of this subchapter (2) Strong wooden boxes with inside conta.ners of solid radioactive

(b) The number of packages of radioactive materiats that may be matenal. securely braced hnd cushioned. or
tr anspor 1ed in any raJ cas or stored at any single location is limited to that (3) Radioactive material in concrete.fd:ed metal drums or in concreteI numoer which does not make a total transport inden number (as defined vaults weighing 700 pounds or more
in (173 3890) of this subchapter, and determined by adding together (f) A person may not remain unnecessanly in a rail car containing
the transport inden numbers on the lateis of the individual packages) of radioactive mater als
more than 50 This provision does not apply to exclusive use shipmentsI as descnbed in il173 389(o) and 173 392,173 333(1). or !73 396(f) i 174.715 Cleanimess of cars after use. (a) Each transport

(c) Each paaage of radioactive mater,al beanng RADIOACTIVE Veh'cle used for transporting radicactive matenais as exclusive use, as
YELLOW ll or R ADIOACTIVE YELLOW-lit labeis when being placed defined in (173 389(e). must be surveyed with appropnate rad ation
in a rail car. depot, or other ptace may not be placed closer than three detection instruments after each use A vehicle may not be returned to

I feet to an area (or d:viding partmon between areas) which may be service untd the rad,ation dose rate at any accessible surtace rs 0 5
continuously occupied by any passenger. rail employee. or shipment of *'d' rem per hour or less and there ts no s.gsficant removable
an. mars. nor cioser than t 5 feet to any package containing undeveloped raccactwe sudace comarnmate, as Mned in paragraph (a) of this
fdm (if so marked) If more than one package of radica:twe ma:enals is ##
present. the d. stance must be computed trorn the tab:e belou on the (b) This secten does not apply to any rad car used solely forI tasis of the total transport inden number (determined by adding transporting radioactive matenats if a survey of the intenor surface of the
together the transport index numbers on tne facels of the individual car shows that the rad.ation dose rate does not exceed 10 mdhrem per
packagas) of packages in the car or storeroom hour at 1he intenor surface Or 2 milbrem per hour at 3 feet from any

intenor suriace The car must be stencded wrth the words "FOR
RADIOACTlVE M ATERf ALS USE ONLY" in lettenng at least 3 incnesI high in a conspicuous place on Doth sides of the extenor of the car and

u... u.a..une.ini m
nn. mum o-. nun ... os p.e.on or

it must be kept closed at all times other than dunng loading and
toui r .n.pon .no. a..ux. in w w n.... . u. ac.ne. in e

nd. wop.a riim * e e,.d.ng o.n.i.on as e
unloadin9u

cann.n .on car

I 5 174.750 incidents involving leakage. (a) In adition to the

Yi ,o 3o o $ $ incident report ng requirements of il17115 and 17116 of this sub-'
cnapter, the carner snall also notify the shipper at the earbest practicable

io i to N o :? 4

amount fonowing any incident in which there has teen breakage.
N 5 5 30 0 W h

I 7,[ *] ] | spiltage. or suspected radioactive contamination invoMng radioactive
ma'ena's sNcments Ven.cies. buildings. areas. or eau.pment in which
radioactive matenais have been speed may not be again p; aced in

.

service or routinely occupied unta the rad.ation dcse rate at any
' n w to mw un.wewe rom accessible suriace .s less than 0 5 mdhrem per hour and there is noI r in w o.w e w. or m.mm a m e .n im irow. uong p.n.i.on d e comr>.nai.m

significant removable radioactive surface contamination (see i 173 397
ca' of this subchapter)

%n.. a. a vaxe in c. i.ce r%u te r*amo i,cee m.es po.no on me wcuges (b) The package or materials should te segregated as far as

(d) Each t ssde C| ass i.i rad cactae matenal sh,pment (as defined in
practicab:e from personnel contact Jf ratoiogicai adoce or assistanceu ,.ww. wes

is n+1ed. the Energy Research and Deve;coment AdminrstrationI i173 393(aK3) of this subchapter) must be tra sported .n accordance (ERDA) should a!so be nctified In case of obwous Nakage or if itwiin one of the methods prescnbed in 1173 336(g)of th:s subchaoter
The transport contro s must be adequate to ass re that no f;ssde C: ass appears Lkely tnat the ins.de container may ha e teen camaged. care

ill sh:pment is transported in the same rail car wdh any other fissue
should be tanen to avoid inhalation. ingostion or contact with the
raccactive matenal Any loose ra@oactae matena.s snould be le+1 in arascactne matenal sh pment in loacng and staage a eas each fissi elI Ctass ci sh pment must te segregated by a d star'ce of at least 20 feet se7egred area and held riendmg d sposal instruct <ons, frcm quef>ed

from oths.r packages reau red to bear one of the "ratoactme" labe's persons information invoNing the handhng of raCoact =e matenais in
tne event of a wreck may be found in Bu eau of Es piosnes Pamphlet Nor

cescnbed in Part 172 of th:s subchapter
1 and No 2

_I_
i>(e) A f:atcar may be used to transpor1 ra3cact;ve matena's in a-.-

I-57 - .
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273 1177.840 - 1177.844

suDDoris hawng C!arrOs o' snCunng bands C3pab!e of hotding the i 177.842 Radioactive materiat. (a) 7he numDer of packages
Cyl,nders upright enen they d'e subgctad to an aCCelerat;Sn of at least Cf rwCactive f*a'efia's in any motor vehce. tra.ier or s!crage location
2 '' '' in any hordontal doction must te hmited so that the tctal transport inder rumber. as def.ned in

The corrbined total of the hydrogen venting rates os marked on i173 389 ) of this subcha;ter and de eemined t, acc og together thet
tne ynders on one motor vehic!e must not exceed 60 standard tra,sxn index numbers on the tabets of the ind vioual packages. does

not enceed 50 This provision does not apply to encrusive use shipments

(ii) MoIor v
"

.ic es ca ed with cyhnder.s contatning hauehed hydro- descd in il173M),173 W), or 173 3,p d es sumaser
@) Padages of ra$oame matenal beanng radioactive yehow-ll ,

(is') ben may not be dr><en through tunners ' ' d' Ct've yeti w-lit" tabels must not be placed in a motor vehiclee9nwa/ transportaton is hmited to pnvate and contract motor
carriers only and to direct movement from point of ongin to or in any otner place closer than the distances shown in the following
destinatiori tab e to any area whaCh may be Continuous |y occupied by passengers,

employees, or shipments of animals. nor closer than the distances(b) Ponable tank contar.ers containing compressed gases shalt be
loaded on motor vehicles only as follows' shown in the table below to any package containing undeveloped film

(if so marked) if more than one of these packages is present. The(1) Onto a f at floor or platform of a motor venicle distance shall be computed from the following table on the basis of the
(2) Onto a suitab.e trame of a motor venicte total transport index number (determined by adding together the
(3) in enther such case. sucn containers sha;l be safely and securely transport index numbers on the labeis of the individual packages) or '

blocked or need down to prevent movement re!ative to each other or to packages in the vehicte or storeroom Where more than one group of
the support,ng structure when in trans.t. pa'ttCutarty during sudden packages is present in any sangte storage location. a single group may
starts and stops and changes of direction of the vehicle not have a totar transport inden greater than 50 Each group cf packages

(4) Requrements of subparagraphs (1) and (2) of this paragrapn must te hand!ed and stowed not closer than 6 rneters (20 feet)shall not be Construed as prohibiting stacking of containers. provided (measured edge to edge) to any other group
tne provisions of subparagraph (3) of this paragraph are fur'y comphed (c) Shipments of tow specific act2v1y matena!s, as defined in
,,tn i173 391 of this subchapter, must be loaoed so as to avoid spillage and

(c) [ Reserved} scattenng of loose matenals Loading restnctions are set forth in
(d) Engine to be stopped in tank motor vehicles, ucept for i173 397 of this subchapter.

trtnsfer pump. No f|ammaoie compressed gas shall be loaded ento or (d) Packages must be so blocked and braced that they cannot
on or unloaded from any tank motor vehicte with the engine running change position dunng conditions normally incident to transportation.
unless the engine is used for the operation of the transfer pump of the
vehicle Unless the dehvery hose is equipped with a shut-off valve at its ,,[,,, ,,],,,"
discharge end, the engine of the motor venicle shall be stopped at the u,,,,,no ,,,,,suon distances an seet to area orfinish of such load.ng or unloading operation while the fdhng or so n aeess und. sop.a riam pee ons er% w

discharge connections are disconnected 'o' 'a'mus 'ka++ o' *aasat m'a8*ume,n.,o,,

(c) Chionne cargo tanks shall be shipped only when equipped (t) # " * * 'inces

with a gas mask or a type approved by the U S Bureau of Mnes for
,,,mio, ,,,

chionne service (2) with an emergency kit for controlhng leaks in fittings upto2 24 4-s s.12 ov.,12 carseon the dome co,er picte hours hours r=ur s hours hours camparweats

(f) No cnlonne tark motor .efhcle used for transportation of ch'onne
shall be moved coup:ed or uncoupled. wnen any loaOng or unio dirg """' O O O O O O
r ections are attached to the <enicie not shalt any semi-trailer cr |[ N $

2 4

i be ieft wnhout the pc*er unit unless such semi-trader or trailer be 5 i io to o 4 s 9 ie is 3checked or equiva!ent means be provided to prevent rnotion io i io 20 o 5 8 '2 ;6 22 4
(g) Eacn kqvid discharge valve on a cargo tank other than t.n eng:ne ]|[]j j f |j ] ] jfuei kne vaive. must be closed dur: ig transecrtation except dunng ,o , ,o sc o a 12 19 24 36 rloading and unloadirg

{ 177.84t Poisons. (See aisa i177 834a) to (k)) Q""*""""**'*"#"**(I) Arsenical compounds in bulk. Care shall be exerce,ed in the
leading ano unloading of " arsenical dust" " arsenic tnoxide" and (e) Persons shouid not rerna n unnecessanty in a vehicle containing
" sodium arsenate". a%wabie tc be loaded into s.tt-proof steel hopper- r Name matenais
type or dumo type motor-vehic:e bodies equipped with water-proof (f) Each fissile class lit radioactive matenal sh:pn.ent (as defined in
dusi proof covars we!I secured in place on all openings. to accompbsi, i173 389(a)(3) of this stbchapter) must be transpo"ed in accordance
such loading with the .7inimum so ead of such compounds into the wdh om i N meth% presented in i t 73 396(g) of this subchapter
atmcsonere by a:| rneans that are practicab'e. and no such loading or u mW cwoN e N amum u n e mat m hssde c! ass

Wsunloading sha:t te done near or ad acent to any place where there are N m kansW in N same espM veMe Mn an otheri
* * " T #" '9' # ' *or are haety to te. dunng the tcad ng or unloading process asse mbla9es

of persons othee tnan those engaged in the loading or ur.loacing fissna cra;s lit snipment twst ce segregated by a distance of at least 20
praets or upcn any pobhc highway or in any pubhc place feet from othat packages requireo to bear one of the "Radoactive"

labets desenbed in i l'd 4t 6 of tr s subchapter
(1) The m0 tor venscles mdt be maAed in accordance with

(173 368(b) of inis cnacter
i 177.843 Contamir ation of vehicles. (a) Each motor venscle(2) Before any motor ver cle rray be used for tcansportrng any other used for transacrting bw soecifc a.tivirf radoactive matenals ina

artetes all detectable traces ci arsenical matena!s must be removed truckload lots under tne provisions or i t 73 392(d) of this subchapter
thereirom by fiusning with water. or by otner appropriate method. and must be su% eyed with acpropriate racaricn detection instruments after
the marking removed each use Carners enust not return sucn <enicles to service until the

(b) No C: ass A or irntatirg rratenals in cargo tanks No poison. Class radiation dose rate at any access;be surface is not -nore than 0 5
A. or imtating rnatenal may te loaded into or transported in any cargo mdhrem per hour. and there is no significant te novable radioactive
tanx surface contaminanon (see i 173 399 of th s suMhapt4

(c) Class A poisons or irritating materials. The transportaton of (b) This section does not apply to aw/ ven cie use i solely for
a Cass A poison or an erntating rraenal is not permitted if there is nrty transporting radioactive matenalit a survey cf the n'enor sunace shcws
interconnect.on between casagings that the racation dose rate does not exceed 10 rulhrem per tour as the

(d) Poisons in cargo tanks. A person snail not anve a tank motor intenor sur* ace or 2 mnhrem per hour at 3 feet from any intencr s r#1ce
venicte and a mctor carr'er snaa nct require or permit a person to dr se These venic:es must be stencded with the wYds ' For Rad wue
a tann motor veNcte containing poisons (regar$ess cf quantity) un_ Matena s Use my" in lenenng at least 3 iacNs high in a conso. -.t;ous
tes3 piace. en tem s. des ct the extenor of the vehicle These sehicles must

'1) An manhole c:osures on the cargo tank are closed and secured' be kept mse at au times other man loacng aM une m
(c) .n case of fire. accident. breakage. or un wl deiay involving

g2) All vaives and other closures in houid d;scharge sys* ems are ""S # **# "" l * I I #'
closed and free of teaks

i 177.844 Other regulated materials. Asbestos must te loaded.(t) A carner may not transport a packale teanng a poison label in hanced and unioaded a~d any asbestcs contamination of transportte sarne transport venicie with matenal tnat is marked as or known to
be foodstutt fm or ar y otner ectie mater.as intendco for consumption venic:es removed a a manner that . vill minimize occucadona' exposure
by humans or anirna:s to airborne asbestos cainctes re eased incident to transoortahon (See

i1731090 of this sunctiacs )
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The provnions pubbshed herein wdl. if effectne, not result in an ef fect on the quahty of the human ensironment.
No change in Rates eucpt as indicated by Reference N1 ark " & "
Subject lencept as otherw ne prosided) to ICC TEA 9(a K) and ICC TEA RCCR X0X2 supplements thereto or succewise issues thereof.

CTPUC CR 4426-B N1 DOT CR 4426-B ICC CR 4426-11
ILL CC 97 NJDOT CR 4426-B PAPUC CR 4426-B

INRC CR 4426-B NYDOT CR 4426-B RIPUC CR 4426-B

I N1DPSC CR 4426 B OllPUC CR 4426-B VCC CR 4426-B

N1DPU CR 4426-B PSC WVA CR 4426-B
(see Page 2 for Cancellations)

I Consolidated Rail Corporation
FREIGIIT TARIFF CR 4426-11I (See Page 2 for Cancellation)

LOCAL AND PROPORTIONAL FREIGilT TARIFF

I ON
RADIOACTIVE N1ATERIALS

AND
RADIOACTIVE N1ATERIAL SillPPING CASKS OR CONTAINERS

AS DESCRIBED flEREIN

CARLOADS

FRON1 STATIONS ON TO STATIONS ON

CONSOLIDATED RAll CORPORATION CONSOLIDATED RAIL CORPORATION

IN Tile STATES OF:

I CONNECTICUT INDI ANA StirSOURI PENNNYLVANIA

DEL. AWARE KENTUCKY NEW JERSEY RHODE ISLAND

DISTRICT OF N1ARYLAND NEW YORK VIRGINIA

COLUN1BIA N1ASSACilUSETTS OHIO W EST VIRGINIA

I ILLINOIS N11CillGAN

- VIA -
CCNSOLIDATED RAll CORPORATION DIRECT

INTRASTA TE APPLICATION OF TARIFF

This Tanff also apphes on Intrastate Traffic in the States of:

I CONNECTICUT ILLINOIS N11ClllGAN PENNSYLVANIA

DELAWARE INDIANA NEW JERSEY RilODE ISLAND

DISTRICT OF N1ARYLAND NEW YORK VIRGINIA

COLUN1BIA N1ASSACilUSE1TS C}llO WEST VIRGIN:A

RADIOACTIVE N1ATERIALS FARIFF

Governed, except as otherwise prosided he-cin, by Umform Classificat;on, and by Lsceptions to said Class;fication. (See Item 5).

ISSUED: FEllRUARY 2.1982 EFFECTIVE: FEBRUARY 25, 1982

I This publication filed on less than 20 days' notice under authont) of Section 10762 of the Interstate Commerce Act.

Issued by:

I li. A. TRAUTN1 ANN, Jr.,

I

N1anager - Tanf f Pubheations
30th Street Station Building

Philadelphia Pa.19104

I & Reduction

hicd with I'' CONN.II.lARC MD-MDPU-MDOT NJ-NY-OHK)-PA-RIPt'C-VA WV A
ijSS N21-Drib Quh Pnmed in l'S Ai W tNI)

I
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I

TREIGHT TM:FF CR 4426-B

TAFIT rF C?NTENTS

||" U II T D'c I

(fxcept as Neted)

a b b r ev i a t i on s , E x p l a n a t i on cf. Page 15
|

App lic aticn cf Surc ha rges. 200
At t end ant s . Tran sport a t i en cf. 260 g
Cancella t i cn N ot ice. Page 2
C a n ce l la t t en cf I t em s . "e t h ed . 'S

|jCarriers 11ab111tv 230
|
'

Cars, Capacities and Dimensi en s cf 45
C las s i fic at i rn Ccv e rning , Descriptien cf

5 |
1C m mcJ1tv Descriptions 2'O to 320 ;

C rn sec u t ive Numbe r s . 40
Crcss Peierenc e t e Ta ri f f s , 'tems, ete 2D

s

rou t pn en t , furnishing cf 240 |

Exceptions t e C la s si fi ca t i cn , Descriptien cf Geverning Publicattens. 5

Exceptions t c Rule 24 of ICC UTC 6000. 205 '

Cenera l Rules and R eg u l a t i on s . 5 to 100
I t em s , Cancellatten in Supplements, uethod 75
u et hed cf Cance lling Items

75 |
u t leage A llewanc es |

245 i

Minimum height s (Shown in Rate Tables)
Pages 7 to 14

Nat t en al Se rv ic e Ord er Ta ri f f. 60 (
cru. i b u s Clause |

.a

rackacing, Lat cling and Placarding of Shipments. 215
Packtrg Recuirements

210,215
Prepav Recuirements.

10
Ra t e s , App licat ion of. 270 to 525
Rate Tables, A pp lic a t i on of.

2'O to 525
Rates. Tables of Pages ' to 14
Reference to Tarif f s, I t em s , etc 20 =
Reissued uatter uet hod of Denot ir.g in Supplements. 100
Reuting of Shipments

. 265
Rules and Cther Coverning P r ov i s i en s 5 to 325
Rules and Regula t icns: i

ueneral
5 t o 100

Pac king R, au t remen t s.
2;J,215 1

specia l . Unlimit ed.
206 t: 265 m

Shipping Papers.
2;0

st andard T ranspert at ion Ccem edi ty Ccde (STCC), Reference to. 225
, Statien Lists and Ccndit ions

10
Terminal Privileges or Services.

25
Tr'in Service, Speci a l, Mcv ea ent c' Shipments In 250
L'n l im i t ed Rules an1 Regulations, Special 200 to 265

,

CANCELLATInN NOTICE

This Tariff cancels the fc11cwing Censolidated Rail Corpora tion Tari f f in fu ll:

[ CTPUC INRC uGPSC MDPU uDOT NJDOT NYDOT CHPUC PAPUC RIPUC VCC . b.
~

CR CR CR CR CR CR CR CR CR CR CR CR CR
44:6-4 1426 A ws 442% A 4426-A 4426-A 4426 A 4426 A 4426-A 4426-A 4426-4 4426-A 4426-A 4426-A M

- -

.
g h g

I
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FcEICHT TARIFF CR 4426-B |

WLES nD o!HER C:"J T P N I NG ruc/IslPNc

I __- . - - - -

GTNI P AL P4LL; ann O!GULATIONS

ITLv | SU M E CT | A P P LI CAT i rN
.

The terns "Un 2 f erm C la s s i f i c a t z en" and "Except i ons t o Un ' f orm Cla s s i f i c a -
DLSCRIPT'ON CF t1cn" when used Fere2n, mean respectively:

GN,LRNING

| C L A S S I T I D T I c' ICC UFC 6000 iFRIES.
tND EXCEPTICNS.

Ta c er t i en s t o Uni f crm Classi fic at z en. ICC TEA 2009-Series.

This tariff is governed tv ICC CPSL 6000 Series, t o the ex tent shcwn below:

FFETW PFQUIQEVENTS AND STATION CONDITIONS

fa$ Fcr adJitiens ind aband enment s cf stations and except as otherwiseI chewn herein, for prepav reouirements, changes in names cf stations , restric -
ticn< as t o acceptance er delivery of freight, and chances in s t a t z cn
f a c t 12 t ie s .

Shen a s t a t i on is abandened as of a date srecified in the above namedI ''.g Mj Q ,M S.ID tariff, the rates frer and to such statten as published in this tariff are un-'

DI- applicable on and after that date.

GEOGRAPHICAL LIST OF STATIONS

I (5) Fcr gecgraphical locations cf stations referred te in thzs tarif f by
s t a t i et. numbers.

STATION Nt'vP F RS

(c) Fct the identification of statiens when staticns are shcan er referred
t o t v numbe rs in this tariff.j

(a) Where reference is made in this tari f f t o tarif f s , Items , r.otes , rules ,
etc., such references are continuous and ir.c lude supolements to and successive

pgppppyg. TO issues cf such tariffs and reissues c f such items,nctes, rules,etc.I,

' 13pIrpc I;tyy,
NOTES,U0LE3' b) nere re f e r s c.c e is rade in this tarif f t o ar cther tarif f bv ICC
ETC number,' such reference applies also t o such tariff to the extent it may be

applicable er intrastate traffic.
... , \

I ,- TRANSIT FR!V- Shipments made under the rates cont ained in this tariff are N t entitled
TEF_MINAL CR

I LE G ES C9 t o t e rmina l and t ransit services and privileges.''

SERVICES.g

C ere consecutive numbers are represented in this tarif f by the first and'

last numbers ccnnected by t he wt rd "t o' or a hyphen, they will be understood
to irclude both cf tFe number shown.

CCNSECUTIVE,,
"

'. UMBERS' if the first numbe r c-11y bear s a reference mar), such reference mark also

I applies to the last number shown and to all numbers between the first and last
inumber,

Fer rarked capacities, lengths, dimensions and cubical capacities of cars,
fCAPACITIESAN D see ICC RER 6410 Series.

45 plutNS cNs gp

I I CARS Car s n.ay not be leaded tr excess of the load limit.
j

NATIO'AL SfR- ,., 1s tar 1H 1s sun ect te pr nisiens of various Int er s tat e Commuc a em-'

60 VICE ORDEF 1ssicn Service Orders and General Permits as shewn in ICC NSO e100 Series.TARIFF.I I

l As this tariff ts s u pp lem en t ed , nun be r ed items with letter suffixes cancel
c orre s r end in g l v numbered i t em s in the crigina l tari f f cr in a prict supplement.

UETHCD cF Letter su f fixes will be used in alphabet ical seauence starting with A.
,5 - CANCELLING

I ITEMSI EXA"PLE. -item 445-A cancels Item 445,and Item 3e5-B cancels Item 'b5-A in a
| prior supplement, whicF, in turn, cancelled Item 365.
j

!

- Matter brought forward without chance from one supplement to another will
|METHODCTDE-

be designated as " Reissued" by a reference mark in the fer" cf a scuare en.
NOTING REIS- closing a number , the number being that of the supplement in which the re-I , IN 5 U T P LEM ENTS . criginal effective date, c en su l t the supplement in which the retssued matter
SUED VATTER issued matter first appeared in its currently effective f c tm . Tc determine its,ng

'

first became ef f ective.

I Fct Exp1anaticn cf sberev1aticns, see ccnciuaing rage cf this Tariff.

I
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TPE!rHT TARIFF CR 4426-B
Rull.s AND PTHF4 CNFRNING P4rV!sIrNS

SPFCI AL PULES AND i! CULATICNS UNLIMITFD

! TEM SUBJLCT APPL! CATION

7t e rates and charges named in this tariff,as amended,are to be increased
fcr the a c c oun t cf any Individual carrier t o the ex tent prrvided in any applic-
able surcharge tariff issued by such irdividual carrier and law fully en file

| "' ' " '#5 *' ' '" "'"38' C"*
, A F P LI C AT I CN CF*pg

1 s0RCHARCES. T c det e rrine the surcFarge t o be a s s e s s ed .c en su lt the applicable surcharge
t ari f f separately publi shed bv such individual carrier.

| Rule 1300.4 (i) of 49 CTR 13 00. 0 w alved ; ICC Special Tariff Authcrity No.
81 4908 of June 16 , 198:

FULE 24 EXCEP- ^Fere items cr cther pr ovisi ens in this t a r i f f n ew previde that rates are
TICNS, A!VIR net subject t o t he pr ev i s i on s of Fule 24 of the Uniform Freight Classificatien,,c''5 CF TARIFF PUB- as Jescribed in Item 5,such rates will not be subj ec t t o "Ex cepti cms te Rule 24"
LISHING FULES cf Uniferm Freight Classificatien, as described in Item 5.

F1' LE S , R f CU LA - The c cnm ed i t i e s fer which caricad rates are previded fcr in this tariff, g
T!CNS AND will be subject t o all ru les reg u lat i ons and packinC recuirements of t he C ove rn-,7g
rach!Nc pr- 1rp C la s si ficat i on and Exc ent i ons t heret o,as n amed in Item 5,unless otherwise
FUIRF"FNTS. specifically provided herein.

I Shirments must be pac} aged, labelled,and placarded in accordance with Tit le
raryaGING'3gg 4 0 , C ed e of Federal R egu lat i on s ,Pa rt s 171-179 inclusive,of Pureau of Explesives
p(gfpg3g'g
g

Tariff No. ICC BCE-6000 S e r i e s , s upp lem en t s theret o or successive issues thereof.215 ,ggppg g7

SHIFMENTS This item supersedes any packing recuirements of Item 210 cf this Tarif f.

Shipments must be described in accordance with regulations centained in u
SHIPPING Title 19 . C od e of Federa l Regulaticns ,Part 172. C omm od i t y shall also be des-,.''g

PAPERS. c-ibed as listed in Items 270-305 cf this tarif f f er proper applicatien of
freight rates.

49 SERIES STAND- The arptcpriate 49- se ri es St and ard T ranspcrt at i on C ommodi t y Code f r an
ARD TRANS TCRTA - Sectien 3 of Standard Transpcrt ation Cemmodity Code Tariff ICC STCC 6001-Series ,,'

''5 TION Ccuu09 TTY supplement s theret o, cr successive issues taereof, must be shewn en the bill of
CCDE (STCC) lading.

! Shipments to which this tarif f applies will not be received fer transpor-
t at t en unless the shirper executes an agreement, endorsed up cm er attached to
the bill cf lading in the folicsing ferm: ' In partia l c onsiderati on for car-,

'

r ie r 's acceptance of this shipment f cr t ransportati on , shipper agrees that the
decla ed value of the prorerty does n ot exceed 40 cents per pound and that car-
rier shall net be liable for less cf cr damage to the preperty in excess of
s a i d am ou n t"

Shipments of irradiated fuel elements and radioactive waste material will
not be recssved for slansport at ien unles s the shipper executes a certificate,
er.d e r s e d .+ cn or sttached to the bill of lading, reading as fellcw3: "This is

; t o cer'i fy that the a rt ,c les named wit h in or in the attached 5111 of lading are
t prcperly described, and are pacl ed, marked and in proper c ondit i en f or t ran s -

p e r t a t i en acccrding to the regulations prescribed by the U.S. Departrent of
Transpertaticn.

i

The shipper is makirg the shipment described in such hill of lading (1) as
- c ntracter cr licensee of the Nuc lear Regu lat ory Commi s sien under the p revi-' 0' ' I'A B I LITY '"

s i :n = cf the 4 t .nic Energy Act of 1954, a' am ended by the " Price-Andersen Act",
Public Law SS-2do, as a. mended or (21 t o suc h c-ntractor er licensee;

that there is n ew in full force and effect a ecntract between such cent racter
or licensee an d such C cem is si on under such Ac t , indem n i f yin g such centractor or
licensee and the carrier or carriers handling this shipment against public lia-
hility as defined in such Act, and ( Il that t here are ne menet ary , e x c lu s i on s
er limitatiens in such c ent ract of indemnitv, except as stated in such Act, er
.:s that there is in full ' orc e and effect a nolicy cr policies of insurance
issued bs an insurance c anpany er companies licensed te do business in the
State of New Yerk er etber adequate financi a l p r ct ec ti on a s previded by regu la -
tirns rf suc h c omm i s = 1 cn in an am ou n t ecual tc that p rov ided unde r such Ac t and
recu la t t ens thereunder helding the carrier er carriers h and ling such shipment
free and harmless of and f r te all public liability"

If shipper fails er is urable t o execute and furnish the abrve certificate
the C en salidated Rail C orpcrat i en J ees net h old i t s e l f cu t as a ccemon carrier
te transcort shipments of irradiated fuel elements and radicactive waste
material.

I

, Fer Txplanat t en cf Abbreviaticns, see c cnc ludi ng page of this Tariff.
I -
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FRE!CHT TAP!TF CR 44:6-2
_ _ _ . _ _ . _

R"LES MD r!Hi D C'/LEN!'.n T Fl!sIONS

EPI C LA L R< tLS oD RICULATICNS
~

- . _

"N LI'4 I T E D
%

-
' T!N W LECT APPLICATION

Furnishing of Nuc lear Reculat orv Cmmissicn Izcensed ca4s, er caek cars,-

!ct tank cars sha ll t e the resrcn?1b111tv cf the shirper.r...,, nr . ,
.a.. c ..

3
- TIT LY - " f Or:ginating carrier *ha ll be respcnsible for furnishinc Sem cars or

-
I' g tr d e l a s .

i i

fLLirI tLLCh- | Applicable mileace a llch anc es unde r Ta ri f f ICC P!U o W 5eries will be,

| " nCES . , raid.
~ ~4g

3

I i

7 i.

' tt .*. i " T ' T CF ! If shipper reonests mesement o f c omm ed i t i e s in srectal train service,
!i"lNTS IN i special ttain charces published in CR Tartff ICC CF 3500 Series, surplerents- '"c .,

miTCIAL TFAIN theret o, er successive issues thereof, will re assessed. These specIal trazn
SERVICE charges will be in add 2 tion to rates published in this tariff.

Any physical security provided, either in cemp12ance with NDC er DOT~

f m cICt!255 J {..p g '
' [3 hipper. It is net included in the rates.

~
re511s t i ons , or at the r eat.e s t of the shipper, shall be at the expense of the

T
|

,
.

-

- Any attendants accompanying the shipment; either as pFyszcal security or

-
'u n a i'' r' mNT 3 t echnical personnel, w s I' Fe t ransported in acc crdance with charges published

in Tarif f ICC aT L O'na l-S eri e s , supplement s theret o, or succes sive issues
thereof.

!

2cutzr.g between Censolidated Rail Ccrperatien staticns or interchanges,
shall be det e rmined by Ccnsolidated Rail Corporation.

Any specific Censolidated Rail corporatien internal routine reouested byp m,, g q
- 2 f> 5 Q h',igje shipper, ei t her voluntari ly er t o c mply with regulations cf a ? oc a l , c cun t y ,

- " state er f ede ra l p cv e rnm en t agency will cause the shipment to be billed at
rates for tFe actual eperating niles between intermediate statiens for the%

reutes utili:cd. TF-se m ileaces are pub li s F ed in Ccnrail Tartff ICC CR 9516-
Sexres.

SPECIAL PULES AND DI GP LA!! CNS

APPLICATION OF RATES

I l f 'f '~n"" T !TY ArptICATicN,

- F ue l e lemm t s , r.u c le a r reacter, arradiated and requirinc prctective shie1Janc,
cr irraatated parts er t enstituents

- n
- -hipped in leceral Elec t ric can car trply Table "A"

fETCC 2S 16' 1~

%

,
nirred in '.LI cask car irplv Table " B"

. s

c;r- 23 e !?,-

n

-

r !sp;iratis Albreviations, see cenciad ne r e- this Tir:ff* *t
,

.a='

%

w

'
I-63

_ . _ _ . _



. . g.. . _
_ _ _ _ - _ __ _

.
_ __ __ _ . - _ _.

- _ _ _ _ . - _ _ -- _. - _ - - s_.-__ _ ~ _ - - - _ _ * --- _- - - - - -- - - - - . - = - - _ - -

- ,. -
-

- _

I
$4 986 | f

*

l'{ \\
l

__-g ------_m __-%- - + - - - e -

I

a Ih [l$ $ 1 h 8' I $4 k f'e } O a ' b I' e a-

a r:i: e eta; r6 ej e r'

,o: : tr: w.. w :, r :e s~
r ,y .

. _ _ 4__ __ _ _ _ ___ ___

' ' asp 'V 1% $ 1 '' 1 W

cv r, 21a i

. _ _ _4._ _ _ _ . _ _ _ - _ - _ _ _ . _ _ - - - - - . _ _ - .

I t a I " '' T T4'. . ai 'e * d ? F' T l a 1 6
1 .1' 5ead CT 5

' teei. 4 i' r '"a

3.* ;ra 3 ? -e' s
e e- !, .p

'"e r/( 3 .1 c 3 r '< :' r I V J'le
, 'rc 33 >10
I

'
4 i! * -iterial 'r rad cat? wiste, s e- a itvity,
*d'= 6. "t T e c I d F* d ? 1 (T. J $ ;J e , IE d T'# 5 CT p .is 'r a c e S5

<h:pr-J 2 r. "a cars i r !' I s Table r
|'Trc Jn ;5! ssi

i
<P- '

e+,,
%-_.__ _ _ _ _ , _ , , , _

La3 at t e .aste, :a c reci fit ictiv:tv, hav;ne nos

' e a t i er , a ls

8 F!!med I rl ' T d ? l .1 CJTS

spriv Table " g
e='irred .r ars

lICC ll .5} _' T li

, 'aJ:cac? v8 wa'te, .+ < rec i fic ictivit lica'' Pasine no
'. Tes ! 1"; d I 1 V 3 l J t'"

T, s I

sk Ippe! tr ' .. l h , in idn'> CJrE Apr !v Tdh le ''["

(5TCC 40 .51 s?'
, -_ w_- _

_ _ ___.___._._._ _ _

| !,e* c' e n t _-, ru- ear reacter, " rad:ated ir d rau ri a rr''ective'
1+;ng, s r i rridiated p .i r ! ' <* s .ns* tuerts, ;r r. t a i n e r s ,s t'

30 Shiiped ''n 3 ; verr ent-<sneJ nx .ierre <ed < enter f:at c .i r . ar p .v T it le 'r-
-

sTrt 28 la' !"i
g - -- - - - - - _ _ _ _ _ . _ _ _ _ _ ______ '_ _ __._ _ _ _
_Jk> s t ' . '' ! 't I '' * T % , ' .i d I s 3Ct]Ve f" J t e r | .1 } *!"r1r/ **'*''? p e '" d r| e C t ] y3

ted - 5' ittel er a Gevernment e w r e .i :1 derre<ce! c e r, t e r- '

$af JIr. <1 pr } v I a ' i +'

c'CC 14 9'o eni

tradistej -s e:s or en t s <b irreJ s r: .E u e r r. e n t cared ""T flat cars.;

- ,-
irr s Ta!le "H"

,,,k,(- e.,o 3s * 5
'

6 .

trr! .: J F ; s r. l . w '' e n spec . ref reece .i d e to t61s tea ,+

' I*en en 't 4 ;' '' } % ;O *:1p~ent3 C t.e s t j ! I cri s 3ervej 's 'crse]1jated E3;}.

rrt rat ,n.

h

| .!c'er ;re i r it e : rr . 1sen - x a s e- ( s* ati;n, fir. *e kate as1< N r- er,

I rr . . e .r c - ct;~ - t. s :i ! <n ir T1 % ! > t er: s r a !'
'

i
*iIrJ *' t 'teT '- t .1". F. d '' e n err ' *e rate :r' 't ". a t Latt'

- . ,:' 3 s 73- r 4 ~

,r 4<
hi< i

' bed Serein f rm er * .- " 2at Pas s "er er r rr6 dej .ate *

*ar will a ls o app ly frm s- ;n- t d i- .c c rarrs a. *<.- 1

, ' . - ar e J PE
rie

|

_ ._ . _ . _ _ _ . - _ _ _ - _ - . I

i

|

6 L cp

g
- r a. , ! , . v m t i cn s , ,ee znz:ma.,, - a r ,ri.

I
-

- . __ ___ - .-. _ _ . .__ ____ __ _. ___. _ _ . .

___ _ __ _,-



FFF.!CHT TAP!FT CR 44:6-B

RATI TAPEE "A"

I NY CDIT!ES AS CTECFIFED N !! EMS 2'O AND :be

'DRATES IN CENTS PER 100 PCUNDS (SEF ITEM 3:5)

f C AR LCAD VINI"UM AE!CHTPA!E PASIS :AR LCAD MINIMU" Afl0HT RATE BASIS
,

144,300 Ito,ano | 170,000 :80,^00 144,000 160,000 1 0.000 180,000
WT N'ER

I
'

,,, . 7 p Pcunds rcunds,
, Peunds Pcunds ! Pcurds Pcunds

'

Pounds | T cunds
s

29 31 25 2' 2e 1020 241 229 2:4 21'
j 15 32 31 3A 1040 245 233 :' :::

4

60 31 16 35 33 1060 249 23' 231 226

90 44 40 !6 3' 1080 253 242 235 229

I :o 49 45 43 40 1100 258 246 239 233
i

120 5: 4e 4' 46 1120 262 249 4% 236

1 tr ;6 2 sn 40 1140 2e6 253 24? 241

IFU hl M 54 a: 1160 21 258 250 245

I 180 t - 61 56 118n :~5 Ze; 255 248
!

00 B0 e4 ^2 t0 1200 2'9 265 259 :52
!

I

l 220 ' 6R 66 e4 1220 283 e9 26: 256
' 240 ''

': 'O ts 1240 :88 274 :6b 260

260 83
'' '3 'l 1260 292 278 2'1 264I 280 85 81 78 '6 1280 296 282 2'5 267

300 89 84 32 79 1300 300 285 2'8 2':

320 94 38 85 93 1320 305 290 282 275

> 3 40 98 03 89 87 1240 309 294 296 ??9|

3' n 10: 97 94 91 13 t 0 313 298 290 283
i

38F 107 10 1 ?8 95 1380 3 17 301 291 :86

400 111 104 101 99 1400 32 306 298 291
|

l

I 40 115 109 105 102 14:0 325 310 301 295
440 119 11: 110 107 1440 3:9 314 306 298

(
l 460 .24 11' 113 110 1460 333 318 310 302

f 480 128 120 11' 114 1480 338 322 313 ?Oh

;PC 132 125 11 118 1500 342 3:6 317 310

I ;20 136 129 125 121 1520 346 330 322 311

540 141 133 129 126 1540 350 334 325 317

5t0 145 13' 133 129 1560 355 338 329 3:2
5F0 149 J41 136 133 1580 359 342 333 325

000 153 145 41 13 ' 1600 363 346 33R 329
2

620 15' 149 145 141 1620 367 350 341 353

640 lel 153 148 145 1640 3': 355 345 33'

e60 165 157 152 148 1660 3'6 35S 349 341

080 169 16 1 15' 152 1680 380 362 353 349

'00 l'4 165 161 15' 1700 384 366 35' 34S

'20 l'8 160 15 4 100 l'20 389 371 3t1 353

'40 182 l'4 168 164 l'40 39T 574 364 356

'e0 185 17' l': 16' l'60 39' 3'S 3e8 363
'80 '_9 1 18 1 l't l'I 1~80 40: 38: 3'3 363

I 4Cf 195 18 ; 180 l'e 180D 1P6 38' 3'6 36'
1

| 183 l'a Ig:n 409 391 3ac 3:82t 1" 190
94 203 193 + 19' 192 1R40 413 344 384 3'5

F50 208 D' 13: 186 1800 41- 398 3dS 3'9

I ''' 201 19 r. 19' 19sr 42: 403 332 38:
80

199 195 1000 4:6 40' M6 38'
4 h :lo '

4 i .:q ::, . :m m 19:n m 410 400 391

f .. , 2]3 J 2"8 _r 1940 13 5 414 4'4 394
a t:

w i .:a i 1- | 2.. :n- 1960 m 4ic m mI 44r ! 23; I 22. 215 2 10 1940 44: 4:_ 11: 4P;

, 14' 42- 415 40e
I '

j 2:6 21o _14 20n0< > .,

| | t

i[ NCt subject tO S e c t 1 cn s 1 er 3 cf ICC TEA 9000, as prwtJed n "i t le Pace.
|

cr Srlanatten cf Obrev:atiens, see c cnc lud in g page of this Tariff.r

I
g_
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FFEICHT TARITF CR 4426-B

RATT T A u t.F "B"

C2P CDITIES AS DESCRIEED IN ITEMS 275 AND 285

(PRATES IN CENTS PER 100 POUNDS (SEE ITEM 325)
g~.

RATE BASIS dR LCAD MINIMI:M hEICHT RATE BASIS CAR LCAD MINI't"M HEIGHT g
200,0C0 210,000 220,000 200,000 210,000 220,000NCT s Ep .ER. Prunds Prunds Teunds P ou nd s Peunds F ou nd s

i

20 20 20 19 102n 208 202 198 3
42 24 23 22 1040 211 206 201 |
60 28 2' 2' 1060 215 210 2'4
an 32 31 30 1080 218 213 209 3 i

100 35 34 33 1100 223 21' 212

120 39 39 3' 1120 226 220 215
140 43 42 40 I 1140 230 224 219
1t0 4' 46 44 1160 233 228 223
183 30 49 JP 1190 23' 231 226 '

200 54 5: 51 1200 241 235 230 |

|
'

220 SS 56 54 - 1220 245 239 233
240 62 60 59 1240 248 243 237
260 65 64 62 1260 252 2J6 241
2F 0 69 67 65 1280 256 249 244
300 ~

'I 64 1300 260 253 248

320 ''
75 72 1320 263 257 251,

3to 80 '8 '? 1340 267 261 255
'

360 84 82 30 1360 271 264 259
180 87 85 83 1380 275 268 262'

400 92 39 8' 1400 278 272 265
:

J20 95 93 91 | 1420 28 275 269
440 90 o' 04

| 1440 285 279 2'3
460 102 100 98 1460 290 232 276,

480 10' 103 101 i 1480 293 286 280
500 110 108 104 ; 1500 297 290 283

520 114 111 109 1520 300 294 288
540 117 115 112 1540 305 297 291
560 121 Ils 115 1560 305 300 :94
580 125 122 119 1580 312 305 298
e00 129 .26 122 1600 315 308 301

6:0 132 129 127 1620 320 312 305
640 136 133 130 1640 323 315 309
6ea 140 136 133 1660 32' 320 312
680 144 141 13' 1680 330 323 315
'00 147 144 141 17n0 334 326 320

'20 151 14' 144 l'20 338 330 323 m
'40 154 151 149 l'40 342 333 326
'60 159 154 151 l'60 345 338 330
'So 162 150 154 l'w0 34G 341 333 3900 It6 162 159 1800 353 344 338

| i

|420 le9 166 162 1820 35' 348 341
Aan l's 160 l6f 1840 360 351

' 344
860 ,

17' l'3 1890 it' 359

'''
l'3 16c IS60 364 356

{
348

830 181 l 351 ioen 19 5 | 1%D l'' 1900 3': 363 | 355 '

: |
4 131 ! '94 180 1920 35 366 359 |

'

940 193 | 1s' 193 1940 3'9 370 1 362
]

'960 1h 192 187 19e0 382 374 ! 363
,490 :00 195 191 loso 3s' 3'' 3'O

lore 203 198 194 2000 3a0 3g1 33

|

|i}' et <f3n' te sectirns I er 3 of ICC TEA 9000, as provided en Title Tage.

5 er Etrianat:en c' R b rev i a t i en t , see cencluding pace cf this Tariff.

I
.
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FFE!CHT TtRITF CP 4426 B

RATr 73pt.r "c"

CC"MODIT!ES M DTSCRIPED IN !!T*' 2 9 5

!!iRATTS IN CENTS PER 100 P N'NM fcFi Item 325)

! CAR LCA? MINIMUM AEIGHTRAiE BASIS C.4 R LO.4 3 4: N! M'J" h E I GHT | RATE BASIS fI _

Icn,000f120,000 140,000I ,0 0 80,000 W ,000 1.1, m 140,MO

.

60,000 80,000, g' ,' gy g NOT CVFR
P eu nd s . Pounds Peunds | Pounda P ound s j Pounds Pounds Pcunds Peunds Peunds'

I 20 209 158 | 128 108 93 1 1020 1105 878 '41 650 585
40 226 173 140 118 103 ! 1040 1124 392 '53 660 594

766 672 60560 244 186 ( 152 129 113 1060 1142 906
"' t83 615I

80 262 201 ; 164 140 122 1080 1159 921
100 280 215 l'' 151 132 | 1100 117' 935 '90 693 624

!
120 298 230 189 162 143 1120 1195 950 802 704 634

140 316 244 201 l'3 152 1140 1213 964 515 715 644
213 183 le: 1160 1231 979 826 726 654160 134 259 ' ,

190 351 273 226 194 l'1 |
118; 1249 993 839 737 e63

2Ca 370 288 23' 206 181 1200 1266 100' 851 '48 673

240 J0h 316 263 ' 216
192 1220 1284 1021 864 '58 684250 |220 388 391 |

22? 201 1240 1302 1036 675 769 693

260 424 330 2'5 23' 211 1260 1321 1050 888 781 703

280 442 345 288 248 230 1280 1339 1065 901 '91 712I 300 459 350 299 260 231 1300 1357 1079 913 802 722
4

320 177 3'4 312 271 241 1320 1375 1094 925 813 733

340 445 388 324 281 250 1340 1391 1108 937 823 742
I 3t0 513 403 337 292 260 1360 1410 1123 950 834 752

380 531 417 348 302 271 1380 1428 1136 962 846 761

400 550 431 361 313 280 1400 1446 1151 974 856 772

420 567 446 373 325 290 1420 1464 1165 c86 867 782

440 595 460 386 335 299 1440 1482 1180 878 791

I 460 603 475 397 346 310 1460 1500 1194 41 888 801.

480 621 489 410 357 320 1480 1518 1209 1023 900 812

500 639 504 422 367 329 1500 1536 1223 1035 911 821

520 657 518 435 379 339 1520 1554 1238 995 921 831

540 675 533 446 390 348 1540 1572 1251 1060 932 840I 560 692 546 459 400 359 1560 1590 1266 1072 943 851

580 710 561 471 411 368 1580 1607 1280 1084 954 861

600 728 575 484 422 378 1600 1625 1295 1097 965 870

620 747 590 495 433 388 1620 1643 1310 1109 976 880

I 640 765 604 508 444 398 1640 1661 1324 1121 986 890

660 733 619 520 455 408 1660 1680 1339 1133 997 900

680 800 633 533 465 417 1680 1698 1353 1146 1007 910

700 8 18 e48 544 476 427 1700 1716 1367 1158 1019 919

I 720 836 661 557 487 438 1720 1733 1381 11'O 1030 929

740 854 676 570 498 447 1740 1751 1396 1182 1041 939

760 M72 690 581 509 457 1760 1769 1410 1195 1051 949

780 890 705 594 520 4e6 1780 1787 1425 1207 1062 959

800 908 '19 606 530 4'' 1800 1805 1439 1219 1074 968

I 320 925 '34 619 541 487 1820 1823 1454 1232 1084 979

S40 944 '48 630 553 496 1840 1840 1468 1244 1095 988

860 962 '63 643 563 506 1860 1858 1482 1257 1105 998

880 980 ''e 655 574 517 1880 1877 1496 1269 1116 1007

900 998 '91 668 585 526 1900 1895 1511 1281 1128 1018

I 920 101b 905 6'o 595 536 1920 1913 1525 1293 1138 1028

940 1033 S20 692 60' 545 1940 1931 1540 1306 1149 1037

%0 1051 834 704 618 555 1960 1949 1554 1317 1160 104'

980 10n9 849 717 628 56e 1980 1966 1569 1330 1170 1058

I 1000 1087 864 '28 639 5'5 2000 1984 1553 1342 1131 1067

(T) Net subyect to Secticns 1 or 3 of ICC TEA 9000, as previded en Title Page.

For Explanatzen of Atbreviations, see concluding page of this Tarif f.
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TREIGHT 74 RIFF CR 4426-B

*RUT ': PLT " ' ' "
,

C:**HrD I T !! S 6 DFSCRIsrp I' ITLm 290 WD 300

(DRATFS l' CENTS PER 1r0 PruNDs (SFE ITTM 325)

RATE BA5!5 | CARI.0AD MIN 1m u aEIGHT RATE BASIS CARLCAD u!NIMUM WEICHT

100,000 120,000 140,000 160,000 1h0,00h 00 IM,W M ,000 180, M
j/[77h ; P ou nd s P ound s rounds

Pound s | Pound g
..E R. WT '*iER, , ,

Pounds Pounds Peunde Peunds Poundsi

' '

29 126 105 92 81 ~2 1020 803 702 629 575 534
40 138 117 102 91 82 104n 817 '14 640 586 542

*60 152 129 113 100 91 1060 830 ~25 951 595 552
50 166 142 124 111 100 1080 843 738 661 605 561

100 l'9 153 134 120 110 1100 857 '50 j 673 615 570 ,
, g
l |120 193 165 145 130 { 118 11:n 8?] 761 684 ! 625 ! 579 {g

140 20' 17' 155 141 128 1140 8'3 ~73 694 { 635 580'

i j
160 220 189 167 150 i 13- 1160 898 '85 705 644 ! 597

|180 233 201 178 16 0 146 1180 912 798 716 . 655 1 607.

200 24' 213 189 169 155 1200 919 809 726 665 617,

220 261 225 199 | 180 165 1220 938 821 73? 674 625
240 2'5 236 210 | 190 174 1240 952 833 748 684 635
200 288 248 220 199 183 1260 966 845 758 694 644
280 301 261 231 210 193 1280 979 857 770 704 653
30n 315 273 242 219 201 1300 993 869 781 714 662

320 328 284 252 229 211 1320 1006 881 791 724 672
340 342 296 264 240 220 1340 1019 892 802 734 681
360 356 308 275 249 229 1360 1033 904 813 743 6901

; 380 370 321 285 Zeo 239 1389 1047 9 17 823 754 700
400 382 332 296 268 248 '400 1061 929 834 764 708

420 396 344 307 279 257 1420 1074 9 40 845 773 718
440 410 356 31' 289 268 1440 1087 952 855 783 726
460 424 367 328 298 276 1460 1101 964 867 793 736
480 437 380 339 309 284 1480 1115 977 878 803 746
5C0 450 392 349 318 294 1500 1128 988 888 813 754

520 464 404 360 328 302 1520 1142 1000 899 823 764
540 47' 415 3'2 338 312 1540 1156 1012 910 833 773
560 491 427 382 348 322 1560 1168 1023 920 842 782580 505 440 39' 358 330 1580 1182 1036 931 852 791600 519 452 404 367 340 1600 1196 1048 941 863 801

620 531 463 414 378 349 1620 1240 1060 952 872 809640 545 475 425 388 358 1640 1233 1071 963 8R2 819
.

660 559 487 436 397 367 1660 1236 1083 674 892 829680 573 499 446 407 377 1680 1250 1096 935 902 837700 586 511 457 417 33 6 1700 1264 1108 996 912 847

'20 600 523 469 427 395 1720 1277 1119 1006 921 856j 740 613 535 4'9 437 405 1740 1291 1131 1017 932 865'60 626 546 490 447 413 1760 1205 1143 1006 941 385'80 640 559 501 457 423 1790 1317 1102 1038 351 884800 654 5'1 511 4e6 432 1800 1331 1167 946 962 892
i

320 e69 583 522 4'6 441 1820 1345 1179 1060 971 902
i 940 e81 594 533 48 7 450 1840 1359 1191 1071 981 912| 9e0 694 606 543 496 460 1860 1372 1202 1082 990 920j 880 '08 619 554 506 469 1880 1386 1214 1093 1001 930i 900 722 630 566 517 478 1900 1398 122' 1103 1011 949

4

j 920 '35 642 576 526 488 1920 1413 1239 1114 1020 948a 940 ~49 654 587 536 496 1940 1426 1250 1125 1031 95'| 960 '63 666 597 545 506 1960 1440 1262 1135 1041 966l 980 678 688 556 514 1980 1454 1274 1146 1050 976 |

"
;

1000 '89 690 619 566 524 2000 1467 1287 1157 1060 985 'j
!
I

e

II(D Nct subject t o Sections 1 or 3 of ICC TEA 9000, as previded en Tit le Page. '

Fct Explanaticn cf Abbreviations, see cencluding page cf this Tariff.
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FRE!CHT TARIFF CR 4426 B

PATT T4BLF "E"
|

C:T'MODITIES AS PESCRIFED IN ITFM 305

(DRATES IN CENTS PER 100 PCUNDS (SEE ITEM 325)

RATE B ASIS CAR LC4D MINIMP4 WEIGHT RATE BASIS CARLCAD MINIMUM HEIGHT

1 000 180,M O 160,000 150,000
NOT OVERNCT CVER P ou nd s P ru n d s Pounds Pounds

I 20 59 52 1020 30 671

40 71 65 1040 743 684'

67 85 'S 1060 756 695

50 99 49 1080 '70 708

100 112 102 1100 '84 720|

|

l 1.0 126 115 1120 797 733i

14n 138 127 1140 810 746
[

160 152 140 1160 823 ?57
t
' 150 166 :51 1180 837 770

| 1200 851 782200 179 164
l

( .20 193 17' 1220 864 794

( 240 207 186 1240 878 807

260 219 201 1260 891 819
i

[ 280 233 213 ! 1280 904 832

300 246 226 1300 918 843

320 200 239 1320 931 856

340 274 250 1340 945 869
'

360 286 263 1360 959 881

380 300 275 1380 971 894

400 313 288 14r0 985 906

420 327 ' 300 1420 998 918

440 341 312 1440 1012 931
'

460 354 325 1460 1026 943

480 367 337 1480 1038 955

500 380 349 1500 1052 968

520 394 362 1520 1065 980

I 540 408 374 1540 1079 993

560 421 387 1560 1093 1004

580 435 399 1580 1105 1017

600 447 411 1600 1119 1030

620 461 424 1620 1132 1042

640 475 436 1640 1146 1054

e60 483 448 1660 1160 1066

680 502 461 1680 1173 1079

700 515 473 1700 1186 1092

'20 518 486 1'20 1200 1103

'40 542 497 1740 1213 1116

'60 555 510 1760 1:27 1128

'R0 569 523 l'80 1240 1141

800 583 535 1800 1254 1153,

820 595 54' 1820 1267 1165

840 609 553 1840 1280 1178

860 622 5': 1860 1294 1198

4F0 636 SRS 1880 1307 1202

I 900 e50 596 1900 1321 1215

920 662 609 1920 1334 122'

340 6'6 621 1940 13 4- 1240

9eo 689 634 1960 1361 1252

980 703 646 1980 1374 1264I 1000 7 17 659 2000 1388 12''

I provided en Title Page.(p Net subtect t o Sections 1 or 3 of ICC TEA 9000, as

F or Exp lan a t i en of Abbreviations, see c enc lud i n g page of this Tariff.
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FRE!OHT TARIFF CR 4426-B

| ?ATT TA9tE "F"
i

Cm m0DITIES AS DESCRIEED IN I Tr*1 310

' PRATES IN CENTS PER 100 POUNDS (SEE ITrst 325)
.

|PATF BASIS CAP I. CAD MINIMi'M WEICHT RATE BASIS CARLCAD MINI"Utf hEICHT

231,000 300.200
U NOT OVFRym g,.r R * *v' " Pcunds P ou nd s y P our:d s Pounds

,

;0 13 11 j 1020 107 104
40 15 13 1040 100 10'

160 l' 15 1060 110 10A
80 , 18 16 1080 112 110' ;

100 20 18 1100 114 112+

|
120 | 2 20 | 1120 116 114
140 1 24 22 } 1140 118 115
I r;0 2' 23 1160 119 11'
18 0 | 28 2* 1180 121 119
200 30 28 1200 124 121

1
220 32 30 1220 126 122
240 34 31 1240 127 125
260 35 33 1260 129 127
280 37 35 1280 131 129
300 39 37 1300 133 130

320 42 38 1320 134 132
340 43 40 1340 136 134
360 45 43 1360 138 136
380 47 45 1380 141 137
400 49 46 1400 142 140

420 50 48 1420 144 142
440 52 50 1440 146 144
460 54 52 1460 148 146
440 56 53 1480 149 147
500 58 55 1500 151 149

520 60 58 1520 153 151
540 62 60 1540 155 153
5^0 64 62 1560 157 154
590 65 63 1580 159 157 |600 67 65 1600 161 159 |

||620 69 67 1620 163 161
'

640 71 69 1640 164 16'660 '2 70 1660 166 164
680 75 72 1680 168 166

,
|'00 '' ' 75 1700 170 le8 i

'20 '9 1720 171 169
''

'40 80 78 1740 l'4 171
'60 32 80 1760 16 174
'So 84 82 l'80 17R l'6
P90 eb 84 1800 l'9 1"

|

820 97 | 85 1820 181 19940 89 8' 1840 183 181860 92 , 89 1860 185 183880 94 92 1380 186 184don 95 93 1900 199 186

920 e os 1920 191 19994n i -p r i n a :. 193 191_

460
J 01 99 1960 194 1.2"* 102 10n 19s0 19e 1941

10:'O
| 104 102 2000 199 196
I

._

ti' Not subject te Sections 1 or 3 ef ICC TEA 9000, as prey tded en T it le Page.

F ur Fx planat icn of Abbreviattens, see conc luding page of this Tariff.
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TP!!C!3! TAPITF CF 4426 b

cN ' t B E! "r"

I 2 '"'0?I T IT ; sc !sr91 FED IN I T E'i 315
i

j RATES IN C r'.T c TEP la n P^tMDS (SET ITTV 325)

L \TE PARIS | C Ait LCAD 't1 N IVU'4 ^ TIC"T RATE PASIS ! O RLCAD 'i1NI'CV hE!IHT

142,200 f .18 , V O f 245,D''O || N OT C\T R ' Pcunds Pounds Paunds
1 0 218, 7 0 24,N

,

. y' .g g p
l eu n d <- 1 Pcunds' '

,

Pcunds i;a

!'
_ _ . .

'
2 '' 2 ., | 14 13 1020 144 10S 105

I
40 2' lo 4 .040 146 In9 106

, ,

60 2] l' 16 3
Inn 148 111 110

. 1080 15e 113 11280 l 32 10 15 ' ;;,

1100 153 115 113'00 34 0 |;*
t

'o 'h 't 'I !! 1120 155 ! 116 115'

4

140 !s 24 23 1140 15s 119 i 11'
f '.

3* o 4 '' 2' 26 1160 160 120 1 19'

f 1180 163 122 121
,

|fI wr 44 29 _Sr

1200 165 124 12220e I 46 il 29
li 1

,

7' I 31 Ij 1220 16' 126 t 12522) i 4F i

240 50 1 34 { 33 1240 169 128 12'r,

35 1260 l'3 130 i 1292h0 53 36 jI 230 t 55 38 i 3' 1280 l'5 131 130
inn i 55 39 f 38 ! 1300 17' 133 13

,

{ ,5 tI '

I 120 ; 60 42 40 1320 179 135 134I, ,

i 1340 182 13' ' 136340 | 63 44 43

I 760 1 65 46 45 1360 184 138 I 137'

390 '

6' 47 46 1380 186 141 I 140
'

e9 49 48 1400 189 143 142- ?O'

I' . t

420 f (1 50 1420 191 145 144''

I 440 ' 'S 53 52 1440 194 146 I 145
54 53 1460 196 145 14''

460 ' "

f 149480 '9 56 55 1490 198 150
. 500 82 59 58 1500 200 152 151 ,

520 I e1 61 60 152'' 203 153 1 152 '
540 I 86 62 61 154n 206 155 154'

560 83 64 63 1560 208 138 15'
,

580 91 66 65 1580 210 160 159
i

600 .i 94 68 67 1600 213 161 160

I '

n20 96 69 68 ;j 1620 215 163 162
,

| 99 'l 'n j; 1640 217 165 164r40
660 e len '3 ~2 'i 1660 219 16* 166

'6 '5 lb80 223 169 167680 | 103
'' '6 | 1700 225 170 | 169'or i 105

i t

'20 ! 109 '9 '8 l'2n 22' 1*3 } l'1

'40 | 110 81 90 l'40 229 l'5 | 1*4
170 231 1~6 175'60 ( 113 93 42 |i! 1**" 234 l'8 17784 83 t'90 l 115

|I ;00 l 11' t 96 83 18n0 236 180 179

| |
9' 18 * | 239 192 131

|#20 | 119 ! SS

340 i 122 { 91 ,
N 1840 t 241 183 192

160 | 12 .> i 12 1 41 186e 244 185 184

w90 | 1 * t ' 19 9 246 IS' 186I 24 2

4 .s e 95 j 19nn 248 ;90 189j100

I 190I C 1920 250 1192' 12. 98
j40 - lia 100 9S 19 U. 253 193 192

300 | 13$ 101 lan IGad 256 195 I?4

I ! 139 103 102 IMD 258 19' 196'WD
' no 141 105 104 2000 260 199 19'

I D Net 'ubject to Sections I or 3 of ICC TFA 9000, as pr;vided on Title Page.

r er f. x p la n a t i en of Abbreviations, see c onc ludinc race of t his Tariff,
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Tur!CHT TARITF CR 4426 B

P 4 7r * 4 P t.r m"

C JNOP T 7!! 5 As T T srF I F F'' '' 'TE" 320

'

tT. RATES IN CENTS PER 100 PPUNDS (SEE ! TEM 325)(
. o --

C4RLO4D v!N!uCM AFICHT | . RATE BASIS | CARLOAD MINIM'!M WEIGHT|UTE BASIS
!

130,rno I!
. .

!
'

96,000 35,300 ! 180,00096,000 135,000,, . 7 ,m ,., g7 3.g

.f
*'

|
''

P ou n d s Pounds F ou n d sPeunds Founds Pounds t

- _--
,

--, q_ _ , _ _ _ __ - _-

20 46 33 24 | I t' 2 0 460 323 2 46
40 54 38 29 1040 469 325 250
60 63 45 34 i 1060 42' 334 255'

90 'l 50 3R 1080 486 340 259
]

i

100 | 80 56 43 1100 | 494 346 263i

| i
'

|
140 i os 6- 51

'

1120 502 351 2678' 62 47120 ,

1140 510 357 273
lob | 104 '3 55 1160 519 363 277,

MO t 113 70 60 1180 52' 36S 281
260 12C 85 65 , 1200 535 375 285

220 129 91 ' 69 1220 543 380 290
240 137 9- 73 1240 552 3S7 294
260 146 102 | 78 1260 560 392 298
250 1 154 109 82 1280 569 398 304i

300 | 162 114 ) 86 1300 576 404 308

170 119 91 1320 585 409 312320 '
' 340 | 170 126 ' '96 1340 593 415 3164

360 ; 18' 131 j 100 1360 602 421 321
380

'

203 143 109 1400 618 432 329
i 196 13' j los 1380 609 427 325

400

420 212 149 I 113 1420 626 439 334
|440 220 154 117 1440 635 444 339

463 229 16 1 121 1466 643 450 343'

480 230 166 | 17' j 1480 651 456 347
500 245 l'1 | 131 1500 659 461 351'

420 253 178
'

140 | 1540 676 473 361
135 1520 668 468 356

540 262 183
560 271 190 144 ' 1560 624 4?9 365 g i

530 278 l'35 148 | 1550 692 485 370,

600 286 201 153 1600 701 49 1 374,

e20 i 295 .0' 158 1620 709 496 378
640 301 2 12 162 1640 718 502 382
660 | 311 218 166 1660 725 508 387
680 320 224 170 1680 734 513 392,

*00 328 230 175 1700 ?42 520 396t

I i

'20 i 33' 235 l'9 | l'20 751 525 400
'40

.

345 242 184 ; l'40 '58 531 405 |

'e0 + 353 247 189 ' l'60 767 537 409
'80 361 253 193 l'80 ''5 543 413
800 370 259 | 19' 1300 784 548 417

'
i

201 1 1920 792 554 423820 3'8 2e 4 i
' Is40 386 ''1 206 1840 800 560 42'

560 394 2'h 210 1860 808 566 431
990 403 232 215 ISPh 8 l' 5'2 436 ,

000 411 288 219 19n0 825 57' 440

320 420 294 224 1920 S33 584 444
3in 42' 299 i 22S 1940 S41 589 448
960 436 306 232 1360 850 595 , 454'

98U 544 311 236 i 1980 858 601 ! 458
If 00 453 316 241 20n0 867 606 | 462

'

| |
I

iD Nct subject t o Sections I or 3 ef ICC TEA 9000, as rrevided en Title Paye.

Fcr F x p lan a t i cn of Abbreviatiens , see c oncluding nage cf this Tariff.
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FREICHT TARIFF CR 44:6-B

EX P UsN AT ! rN CF APPREVIATIONS
1

BCE Bureau cf Explestves , Thmas A. Themister, Agent.

CONRAIL - C en s olidat ed Rail C crpora ti en .

CR- - - - Censolidated Rail Ccrporatien.

CT PUC- Connecticut Public Utilities Cmmissicn.

DOT - Department cf Transport at i en.

ICC - - 'nters . ate C mmerce Cmm is si on.

I LLCC - - Illinois Cmmerce Cmmission. .

INRC - - Public Service Cmmissien of Indiana.I MDOT- Michigan Department of Tran sportati on.

MD PSC- - Putlic Service Ccomissien of Maryland.

NJ DOT- New Jersey Department of Transportatien.

NRB - - Natienal Date Basis (hestern Trunk Line Cmmittee, Agent) .

NRC - - Nuc lear Regu lat ory C mmis si on.

I NSO + - '.a ti onal Service Order.

NY DCT- - New York - Department of i ransportation.

I m PUC- - - Public Utilities Cmmissien of Chio.
CPS L- - - Offictal List of spen and Prepay Stati(ns (Statien List Publishing C u9p ar y , t. gent') .

P APU C - - Pennsylvania Public Utility Cmmissicn.

FHJ - - H. J. Pesitano, Agent.

kCCR- - - - Ratl Cest R ec cvery Ta ri f f (Traf fic Ex ecut 15 e Ass ociati ce-Cast ern Railecads , Agent) .

R I P'J C - - Rhode I slar.d Divi si en of Public Utilities and Carr?crs.

STCC- - - St andard Transportat t en Cmmodity Cede (Tra f fic Ex ecutive Associatien Eastern Railroads ,
Agent).

TEA - Tra f fic Ex ecutive Associatien - Eastern Railroads , Agent.

UTC Unif om Freight Cla s si ficati on (Unif orm Cla s si fic ation Cemit tee , Agent) .

VCC - - Ccomonwealth of Virginia State Corporation Commission.

I PSCWVA- - best Virginia Public Service Cmmission.

WTL - - hestern Trunk Lines (western Trunk Line C mmittee, Agent).

I
I

I
I
I
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