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DECLARATION FOR THE RECORD OF DECISION

Site Haae and Location

Jadco-Hugho« Site
North Belmont, Gaston County, North Carolina

Statement of Basis and Purpose

This decision document represents the selected remedial action for
the Jadco-Hughes Site, located in North Belmont, North Carolina,
developed in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), as
amended by the Superfund Amendments and Reauthorization Act of 1986
(SARA) 42 U.S.C. Section 9601 et . seq. , and to the extent
practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP), 40 CFH Part 300.

This decision i= based upon the contents of the Administrative Record
for the Jadco-Hughes site.

The State of of North Carolina concurs on the selected remedy.

Assessment of the Site

Actual or threatened releases of hazardous substances from this site,
if not addressed by implementing the response action selected in this
Record Of Decision (ROD), may present an imminent and substantial
endangermenc to public health, welfare, or the environment.

Description of the Selected

This remedy is the final action for the site. It addresses the
groundwater contamination, which constitutes the principal health
threat remaining at the site, as well as the remaining soil
contamination, which continues to be a source for groundwater
contamination. Groundwater remediation will be accomplished by
pumping and treating contaminated groundwater. Treated groundwater
will be discharged to a publicly-owned treatment works (POTW) . The
discharge of contamination into surface water will be addressed by
the diversion of the flow of surface water and replacement of an
onsite culvart. Soil treatment will be conducted in situ with a soil
vacuum extraction system followed by soil flushing.

2
The major QjOnponent e of the selected remedy include:

f̂̂

o Institutional Controls and/or Other Land Use Restrictions;
o Groundwater Monitoring
o Groundwater Recovery via Extraction Wells and tile drain(s);
o Groundwater Treatment via Aeration and Carbon Filtration to

Pre-Treatment Standards;
o Discharge of Treated Effluent to the Belmont POTW;
o Treatability Studies to Ensure Compliance with POTW

Pre-treatment Standards;
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o Backup Discharge Plan;
o Soil Vapor Extraction followed by carbon adsorption of

removed vapor;
o Soil Flushing by introduction uncontaminated water;
o Replacement of Onsite culvert;
o Redirection of spring water flow;
o Qurterly monitoring of the site, to include groundwater,

surface water, sediments, and soils; and
o Review of Groundwater Use Every Five Years.

EPA has also selected a contingency alternative, in the event that
the POTW does not agree to accept the discharge.

The major components of the contingency remedy include:

o Institutional Controls and/or Other Land Use Restrictions;
o Groundwater Monitoring
o Groundwater Recovery via Extraction Wells and tile drain(s);
o Groundwater Treatment involving Pre-treatment for metals

followed by Ultraviolet Oxidization to Pre-Treatment
Standards;

o Surface Water Discharge of Treated Effluent;
o Treatability Studies to Ensure Compliance with Surface Water

Discharge Criteria;
o Soil Vapor Extraction followed by carbon adsorption of

removed vapor;
o Soil Flushing by introduction uncontaminated water; and
o Replacement of Onsite culvert;
o Redirection of spring water flow;
o Qurterly monitoring of the site, to include groundwater,

surface water, sediments, and soils; and
o Review of Groundwater Use Every Five Years.

Statutory Determinations

The selected and contingency remedies are protective of human health
and the environment, comply with Federal and State requirements that
are legally applicable or relevant and appropriate to the remedial
action, and are cost-effective. These remedies utilize permanent
solutions and alternative treatment (or resource recovery)
technologies to the maximum extent practicable and satisfy the
statutory prgfarence for remedies that employ treatment that reduces
toxicity, nijjjiility, or volume as a principal element. Because these
remedies wtfivnot result in hazardous substances remaining on the
site above JJaalth-based levels, the five-year review will not apply
to this action.

Greer C. Tidwell, Regional Administrator Date
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DECISION SUMMARY

Site Location and Description

The Jadco-Hughes Site is located on Cason St. in an unincorporated
area of North Belmont, Gaston County, North Carolina (Figure 1).
Belmont is located about 15 miles west of Charlotte, North Carolina.

The Jadco-HugheB site is approximately six acres in size. Disposal
and storage practices were conducted throughout the six acres.
Figure 2 shows historical features of the site. Residential housing
is located immediately north of the site.

Land use of the immediately surrounding areas is a mixture of
residential and industrial developments. Much of the area
surrounding the site remains forested, though the area is
experiencing growth and development along with the entire "Metrolina
Area". According to the 1980 census, Gaston County had a population
of 162,568 which represented a growth rate of 9.5% since 1970. The
number of housing units increased by 28.2% over the same period. The
1980 population for Belmont was 4,607; neither Catawba Heights nor
North Belmont were listed separately. Approximately 30 families live
within the immediate vicinity north of the site.

Groundwater and surface water are both used for potable water.
Public drinking water supplies are drawn predominantly from the
Catawba River. Groundwater is not used as a drinking water supply
onsite but is a water supply resource offsite for residents having
operational wells installed prior to the provision of municipal water
connections.

Two unnamed tributaries flow through and/or adjacent to the site.
Tributary A flows in an easterly direction along the north site
boundary. Tributary B flows through a buried culvert in a northward
direction. The confluence of the two tributaries continue flowing in
a northerly direction merging with Fites Creek and ultimately flowing
into the Catawba River. Figure 3 shows the surface tributaries as
well as current site condictions.

A flowing spring is located just east of the site proper. This
spring historically flowed north and west and merged into tributary B
downstream Of the mouth of the buried culvert. Drainage from this
spring currfeitly flows across the former operations area, and
dischargee into Tributary B.

There are no designated North Carolina State Significant Habitats,
nor historic landmark sites directly or potentially affected by the
site. There are no endangered species or critical habitats within
close proximity of the site. There are no identified coastal or
fresh-water wetlands within an area of influence of the site.
The geologic setting of the portion of Gaston County near the site is
dominated at shallow depths by the Crystalline Rock Aquifer which is
the principle aquifer in the Piedmont physiographic province. Two
distinct water-bearing zones exist beneath the site, the bedrock
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aquifer and the upper saprolite aquifer. Data generated during the
Remedial Inveotigation (Ri) confirmed that there is no confining zone
between the/ two aquifers and therefore, these two zones are
considered hydraulically connected. Results of the RI also indicated
that the predominant direction of groundwater flow is to the north.

Site History and Enforcement Analysis

The Jadco-Hughes site is located in North Belmont, North Carolina.
The six-acre site is a former solvent reclamation and waste storage
facility operated by C.A. Hughes, Inc. from 1971 to 1975 and later
leased to Jadco, Inc. until operations were suspended and
consequently terminated in 1975. Aerial photography indicates that
the facility was active as early as 1969. During its operation, the
site reclaimed used waste paint and ink-type solvents. It also
stored drummed material consisting of many waste substances including
waste chemicals and chemical waste sludges from area industries.

The State of North Carolina ordered the site to be closed in 1975
after numerous complaints by neighboring residents and the
documentation of frequent spills during the years of operation. In
addition, the State ordered the facility to be cleaned up and pursued
proper management of the cleanup under existing State and Federal
laws. Reportedly, the cleanup included the excavation of two
in-ground pits into which solvents were placed. Also, onsite
contaminated surface soil was consolidated and covered in an onsite
landfill located in the southwest quadrant of the site. All
remaining large storage tanks, a mobile tanker, and numerous residual
drums were removed in 1963.

In 1983, the EPA initiated a Superfund site investigation. This
investigation analyzed surface water, sediment, soil, and groundwater
samples. The data collected were evaluated using the Hazard Ranking
System (HRS). The resulting KRS score was 42.00 and reflected the
potential for groundwater and surface water contamination. As a
result, the EPA finalized the site's placement on the National
Priorities List (NPL) in 1986.

Subsequently, EPA negotiated with a number of the companies, or
potentially responsible parties (PRPs) that had conducted business
with Jadco, Inc. and C.A. Hughes, Inc. to perform the Remedial
Inveatigatiian and Feasibility Study (FS), or RI/FS. In September
1986, an M&[T\\ ntrative Order on Consent was agreed upon by EPA and
the PRP Starring Committee. The Administrative Order outlined the
terms under which EPA would allow the PRP Steering Committee to
conduct the RI/FS.

The first draft RI Report was submitted to the Agency in December of
1989. A final RI Report was approved by EPA in August of 1990.

Relations Activities

The majority of public interest and participation occurred during the
years of active operation and subsequent cleanup. Citizens were the
source of pressure that resulted in the State ordered cleanup
completed in 1978. Once the main problems associated with the
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operations on the site, such as the termination of incineration
operations, removal of thousands of drums as well as numerous large
storage task*, and the elimination of spills and fish kills that were
observed by the residents, public involvement decreased.
Essentially, their primary objectives had been met.

During the investigations of 1983 and 1985, selected residents were
informally interviewed when field personnel were sampling in the
area. Some of the citizens allowed their wells to be tested to
determine whether groundwater contamination had migrated from the
site.

Formal community relations were initiated by EPA after the RI/FS
process began with the development of a Community Relations Plan.
Several site specific fact sheets were distributed to the area in an
effort, to keep citizens informed.

Two public meetings have been held near the site; the first meeting
was held to present the results of the RI in November of 1989. The
second public meeting was held in July of 1990 to present the
Proposed Plan and to initiate the formal comment period. The
Administrative Record was made available at the Information
Repository. This Information Repository has been maintained for over
a year at the Belmont Branch of the Gaston County Library System.
Public Notice was published prior to the meeting and also announced
the specific time frame of the Public Comment Period, which was July
26, 1990 to August 24, 1990.

The Responsiveness Summary, which compiles all comments received
during this period, in included as Appendix A. During the course of
investigative and remedial activities at the site, federal response
to community needs and concerns has been perceived as sufficient.
Criticism has predominantly pertained to the length of the Superfund
process.

Scope and Role of Response Action

This ROD addresses the final response action for the Jadco-Hughes
Site, which consists of extraction and treatment of contaminated
groundwater, treatment of contaminated soils onsite, elimination of
surface water contamination by surface water diversion and culvert
replacement. Additional institutional controls and access
restriction/will be taken to complete the remediation at the site.
Periodic monitoring will be conducted until all requirements as
presented by this ROD are met. The response actions are consistent
with the National Contingency Plan (40 CFR 300.68).

Site CharacrterigticB

Information available from State and Gaston County files as well as
aerial photography were used to help characterize the site. Surface
drainage in the area of the site flows to the north. Tributary B
transects the site and intersects tributary A at the north end of the
site. Figure 3 shows current site features. The stream continues
north to Fites Creek, approximately 0.8 miles (1.3 km) away. Fites
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Creek joins the Catawba River approximately 1.5 miles (2.5 km) away.

The Bite i«,underlain by approximately 100 feet of silty sands, sandy
silts, clay« and silts containing variable amounts of unconsolidated
granite, diorite schist and gniess. The main geologic unit at the
site is the Residuum/Saprolite Unit. These units were formed by the
in situ chemical weathering of the granite/diorite bedrock. The
overlying Residuum displayed a higher degree of weathering and total
lack of any vestigal bedrock structure. The Saprolite contains
remnant granitic/dioritic structure such as relic quartz and feldspar
veins. The Residuum/Saprolite unit was described as red-brown to
white-black unconsolidated fine to medium grained sand and silt size
particles. Fluvial deposits were encountered predominantly at the
northern end of the site and consisted of clays and silts, with
lesser amounts of fine to medium grain sand.
The reaional hydrogeology is characterized as the Piedmont
physiographic province. The Crystalline Rock Aquifer is the
principal aquifer in the Piedmont physiographic province. The
surficial aquifer is characterized as the Saprolite Unit and is known
to be hydraulically connected with the bedrock unit.

The RI focused on the identified site features, such as the landfill,
operations area and numerous storage areas, as well as determining
the site impact on groundwater as well as surface water. The site
characteristics have been organized by media within this decision
document.

Soils

The soils at the Jadco-Hughes site were characterized by the
collection of samples from boreholes, test pits and grab samples, as
well as additional screening of soils with an HNu, which is used to
detect the presence of organic vapors in air by photoionization.

Four areas of concern to the Agency were identified for investigation
of soils. These areas were:

o the landfill area located in the southwestern quadrant of
the site;

o the former operations area located in the southeastern
quadrant of the site;

o th« former decant pits, designated the north and south pits;

o the southeastern "swale" area;

Figure 4 estimates the locations of these areas. Soil samples were
collected from other areas of the site to ensure that additional
areas of soil contamination were not present.

Soil characterization will be presented by focusing on each area of
concern. Due to the number of individual contaminants found at the
site, the RI focused on all constituents detected at or greater than
1 mg/kg, (or 1 part per million, ppm). This format will be
incorporated into the ROD to help delineate the site contamination.
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Landfill Ar»a

The landfill area originated during the 1978 cleanup and reportedly
contains the consolidation of contaminated surface soils, excavated
soils from the decant pits, and well as other debris. Figure 4 shows
the approximate boundaries of the landfill. The landfill was
characterized by the collection of samples from nine locations. The
contamination found in the landfill area was predominantly organic
compounds though some elevated metal concentrations have been
observed. Table 1 presents a summary of the landfill contaminants.
Figure 5 presents locations of soil sampling points.

The RI determined that phthalates, phenolic compounds and
trichlorobenzene were most frequently detected and although a greater
number of extractable organic compounds were detected, the overall
concentration of volatile organic contamination was greater than that
of the total extractable organic compounds in concentration. In
addition PCS 1248 was detected in the landfill and antimony, lead and
beryllium were detected at concentrations above estimated background
levels.

Former Operations Area

The former operations area was used for distallation and processing
of waste chemicals. Numerous spills were reported to have occurred
in this area and consequently into the tributary system.

The collection of eight soil samples were used in the former
operations area to characterize the soil contamination. Several main
contaminants of concern were identified for the former operations
area. These include 1,2-dichloroethane, trichloroethene, acetone,
and PCS 1248. Since data was not presented for all parameters of
concern on all eight samples collected in the former operations area,
this Record of Decision assumes that the contamination in this
area may not be not limited to those four constituents identified
above. Table 2 provides the analytical data for soils in the former
operations area.

Former Decant: Pi/t Areas

The decant pits wore constructed and reportedly used in 1977 as a
place to pour contents of drums to allow the liquids and sludges to
separate. This allowed the liquid phase of the wastes to be pumped
into larger capacity storage vessels and ultimately removed. The use
of plastic as lining material was reported in the RI, but according
to interviews with state officials and local residents, the pits were
essentially unlined. Several incidents are recorded in the State's
files of the decant pits being left full of liquids for extended
periods of time. Seepage of contamination most probably did occur.

The size of the south decanting pit was reported to be approximately
20 feet by 8 feet with an unknown depth. The size of the north
decant pit was approximately 6 feet by 12 feet also with an unknown
depth. According to the RI, personal interviews conducted with area
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TABLE 1

SOIL CONTAMINANTS IN LANDFILL

Compound

VOCs(mg/kg)

acetone
2-butanone
1,1-dichloroethane
1,2-dichloroethane
ethylbenzene
methylene chloride
4-methyl1-2-pentanone
1,1,2,2-tetrachloroethane
tetrachloroerhene
toluene
1,1,1-trichloroethane
1,1,2-trichloroethane
trichloroethene
total xyler.es

BNAe(mg/kg)

acenaphthene
anthracene
benzo(o)anthrene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(g,h,i)perylene
benzo(k)flouranthene
benzole acid
bis(2-chlorethyl)ether
bis(2-ethylhexyl)phthalate
butylbenzylphthaiate
2-chlorophencl
chrysene
1,2-dichlorobenzene
di-n-butylphthalate
di-n-octylphthalate
fluoranthene
fluorene
indeno(1,2,3-cd)pyrene
2-methylnaphthalene
2-methylphenol
4-methylp^enol
naphthal« "'"
phenantl
phenol
pyrene
1,2,4-trichlorobenzene

F.O.D.(1)

9/19
3/19
1/19
4/19
6/19
7/19
3/19
1/19
8/19
7/19
1/19
1/19
2/19
8/19

2/13
1/13
1/13
1/13
1/13
1/13
1/13
5/13
2/13
11/13
5/13
5/13
2/13
4/13
9/13
2/13
2/13
2/13
1/13
5/12
5/13
5/13
5/13
1/13
5/13
2/13
7/13

Concentration
Minimum

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Maximum

72
170

0.0027
9.3
65

11.0
19.000
0.0095

12
620

0.014
0.0028

3.5
320

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.

3
3
2
1
2

1

98
1
.1
.6
.7
.4
.2
35
.7

260
8.2
90

3,400
2
8
6
5

0.
2
2
9
2
6
3

5

.1

.4

.1

. 4
69
.0
.9
.1
.5
.3
.4
24
.6
86
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TABLE 1 ( c o n t . )

SUJffliARY OF DETECTED COMPOUNDS IN SOIL-LANDFILL AREA
JADCO-KUGHZS RI/FS

Compound

Pesticides/PCDs(mg/kg)

Aroclorl248

Metals and Total Cyanide (mg/kg)

F.O.D.(1)
Concentrations

Minimum

ND

Maximum

36.0

aluminum
antimony
arsenic
barium
beryllium
cadmium
calcium
chromium
aluminum
antimony
arsenic
barium
beryllium
cadmium
calcium
chromium
cabalt
copper
iron
lead
magnesium
manganese
mercury
nickel
potassium
silver
sodium
thallium
vanadium
zinc
Total Cyanide

9/9
3/9
2/2
9/9
4/9
6/9
9/9
9/9
9/9
3/9
2/2
9/9
4/9
6/9
9/9
9/9
9/9
9/9
9/9
2/2
9/9
9/9
6/9
9/9
6/9
2/9
4/9
2/9
9/9
9/9
3/7

1.6
ND

0.031
0.027

ND
ND
1.2

0.006
1.6
ND

0.031
0.027

ND
ND
1.2

0.006
0.01
0.035
17.0
0.005

1.4
0.11

ND
0.0056

ND
ND
ND
ND

0.037
0.0234

ND

27.6
0.0475
0.047
0.268
0.002
0.004
16.4
0.19
27.6

0.0475
0.047
0.268
0.002
0.004
16.4
0.19
0.03
1.01
63.7
0.596
8.9
0.99

0.0002
0.06
0.885
0.0009
0.757

0.00011
0.29
0. 175
0.0089

Notes:

(1) FOD Frequency of Detection.
The abcrr* data assessment was based on samples collected from the
following locations: BH (MW-3), BH-7, BH-8,BH9,BH-10, BH-ll,TP-2,TP-3.

- VOCs = volatile orgnaic compounds.

- BNAs = base/neutral and acid extractable compounds
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TABLE 2

SUMMARY OF DETECTED COMPOUNDS
IN SOIL-FORMER OPRATIONS AREA

JADCO-HUGHES RI/FS

Compound

VOCs

acetone
2-butanone
1,2-dichloroethane
1,2-dichioroethene
methylene chloride
4-methy1-2-pentanone
toluene
trichloroethene
vinyl chloride

Consentrations in Soi l (mq/kQ)
F . O . D Minimin Maximum

5/15
2/15
5/15
4/15
4/15
4/15
4/15
4/15
1/15

ND
ND
ND
ND
ND
ND
ND
ND
ND

1.8
0.63
30
0. 16
0.44
0.18
0.2
19
0.0055

BNAs

bis(2-chloroethyl)ether
bis (2-ethylhexyl)phthalate
di-n-butylphthalate

1/9
5/9
3/9

ND
ND
ND

0.23
0.21
0.29

PCBE

aroclor-1248 1/4 ND 1.2

Notes:

F.O.D - Frequency of Detection.
ND - Not Detected.

The above data assessment was based on samples collected from the
following locations:
BH(MW-6).f BH-17, BH-18, BH-19, BH-20, BH-21, TP-7.

Analytical results for full list of TCL compounds and detected
limits Are provided in Appendix M.
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residents suggested that the north pit may have been much larger and
deeper than reported. Also, local residents indicated that both the
north and •puth decant pits were at least 15 feet deep since a
bulldozer wft« observed to be completely hidden while inside the
pits. The UM of the pits was discontinued following a state
inspection in 1977. The RI also reports that the pits were pumped
out, limed and backfilled.

Samples were collected from seven locations in each decant pit area
to characterize the soils. Table 3 and Figure 6 provide the
locations and tabulated data of the pit areas. Based on the findings
of the RI , the decant pits no longer constitute a source of
groundwater contamination. Soils from the decant pits will not be
further remediated.

Southeastern "Swale* Area

The results of Phase I of the RI , indicated the southeastern area of
the site, also known as the "swale" area, required further
investigation to delineate the extent of PCB contamination of surface
soils. This focused portion of the RI is presented in the Surface
Sediment Assessment of the RI . This ROD considers this area of
concern under the soils characterization of the site.

Concentrations of PCB were observed up to 1500 mg/kg, (or ppra) . As a
result, the PRPs suggested an interim removal soil program and
entered into an Administrative Order on Consent with the EPA to
conduct the removal. The final Interim Soil Removal Program is
attached as Appendix B. The Soil Removal Program establishes the
cleanup goal for PCBs at 10 mg/kg. This cleanup goal was derived
from the USEPA PCB Cleanup Spill Policy and will be conducted in
accordance to TSCA.

Surface Water and

As described earlier, the site has a tributary system that flows
adjacent to and/or through the site. There is also a flowing spring
from the property just east of the site boundary. The confluence of
these three water systems flows northward until it merges with Fites
Creek and ultimately discharges into the Catwba River.

Historical records provide information concerning unauthorized
dischargee flff waste materials occurring at regular intervals during
facility operations. At least two fish kills were considered to be
caused by vorface water violations from the site during active
operations.
Surface water and sediment samples were collected in an effort to
establish background conditions as well as to characterize the nature
and extent of contamination from the site. Surface water sampling
resulted in the identification of surface water contamination,
predominantly of organic compounds. Table 4 lists these
contaminants. Figure 6 shows the locations of all surface water and
sediment sampling locations. The nature of the contamination
indicates that the impact to surface water may be from groundwater
discharge via the damaged culvert or from surface water runoff
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Table 3

SUMMARY OP DETECTED COMPOUNDS
IN SOIL-DECANT PIT AREAS

JADCO-HUGHES RI/FS

Consentrations in Soil (mq/kq)
Compound

VOCs

acetone
2-butanone
chlorobenzen
chloroform
1,2-dichloroethane
ethylbenzen
2-hexanone
methylene chloride
4-methyl-2-pentanone
1,1,2,2-tetrachloroethane
tetrachloroethene
toluene
1,1,2-trichloroethane
trichloroethene
total xylenes

BNAs

bix(2-ethylhexyly)phthanlate
butylbenzylphthaiate
2-chlorophenol
di-n-butylphthalate

F.O.D

16/28
4/28
1/14
3/14
3/14
3/14
1/28
5/28
4/28
5/14
5/14
3/14
3/14
4/14
3/14

7/14
1/7
2/15
8/15

Minimum

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

Maximum

1.8
6.6

0.0015
0.053
0.63
1.3

0.036
0.093

35
0.38
5.3
2.9

0.023
0.46
9.1

1.1
0.11
0.77
0.74

Notes:

F.O.D.
ND

- Frequency of Detection.
- The above data assessment was based on samples collected from the

following locations: BH-22, BH-23, BH-24, BH-25, BH-26, TP-9 ,

AnalyticaJ^raaulta for full list of TCL compounds and detected
limits are*' provided in in Appendix M.



LESEMQ
PROPER nr LINE

-X - ll - »- EXISTING FENCE UNE cn

so

Approximate Landfill.
Boundary ,

I '

Former North Decant I'it

Former Operations
Area

Former South
Decant Pit

CF1A

SOIL SAMPLING LOCATIONS FOR THK
CIIARACTKRI7.ATION OF THK FORMKR
PIT ARKAS

JADCO-HIJCUKS SUPKRFUNT) SITK
NORTH BF.IJ«)NT, GASTON COUNTY
NORTH CAROLINA



TABLE 4
cn

Compound

VOCs

acetone
carbon tetrachloride
chlorobenzene
chloroform
1,1-dichloroethane
1,2-dichloroethane
1,2-dichloroethene (total)
4-methyll-2-pentanone
tetrachloroethene
toluene
trichlorethene
1,1,1-trichloroethane

.SIFHPACR VJATER SAMPLE RESULTS
DETKCTKn COMPOUNDS

OADCO-IIUGHES RI/FS

Upstream of site
Range of

Conoentrat ions
FOD (ug/L)

Adjecent to Site
Range of

Consent; rations
FOD (ug/L)

Downstream of Confluence
Ranye of

Consent rat: ions
FOD (ug/L)

4/4
0/4
0/4
0/4
0/4
0/4
0/4
0/4
1/4
1/4
0/4
0/4

2.4-8. 7
ND
ND
HD
ND
ND
ND
ND
0.35J
1.1J
ND
ND

6/6
2/6
2/6
3/6
1/6
3/6
3/6
2/6
2/6
3/6
3/6
1/6

2.2-12
3.4-13
1.4J-2.
15-23
0.29J
7.0-140
2.0-14
0.98J-1
0.21J-2
1 .21J-6
1.7-10
0.38J

7J

.9J

.3

. 12

1/1
1/1
0/1
1/1
0/1
1/1
1/1
0/1
1/1
1/1
1/1
0/1

3.3
0.60
ND
3.1
ND
1.5
0.43
ND
0.69JL
1.4
0.49
ND

CD
ro
cn

Notes:

ROD - Frequency of Detection
J - an estimated qualntity
ND - nOT DETECTED
Analytical results for full list of TCL compounds and detection limits are provided
Average concentrations are ased on detected values only.

in Appendix M.
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Compound

BNAs

bis(2-chloroethyl)ether
biB(2-ethylbhxyl)phthalate
butybenzyphthalate
1,3-dichlorobenzene
1,4-dichlorobenzene
Diethylphthalate
di-n-butylphthalate
4-methylphenol
1,2,4-trichlorobenzene

FOD

SURFACK V."ATKR SAMPI.R RKSUT/TS

DKTRCTKD OOTPOlJK'nS

K.s RI/FS

Upstream of Site
Range Averae
(ug/1) (ug/I.) FOD

Adjacent to Site
Range Average
(ug/L) (ug/L)

Downstream
of Confluence

Range Average
FOD (ug/L) (ug/L) CD

ro

0/4
4/4
1/4
0/4
0/4
0/4
4/4
1/4
0/4

ND

4.4-100

ND-l.OJ

ND

ND

ND

3.5-8.7

ND-1 . 6J

ND

ND

30

1 .OJ

ND

ND

ND

6.4

1.6J

ND

2/6

6/6

0/6

1/6

2/6

1/6

4.1-6. 1

0/6

1. 7J2.1J
3.1-ftO

ND

ND-1 .5J

2.J-2.7J

ND-1 . 5J

5.0

ND

J. . 9 J

20

ND

1.5J

2.4J

1 .5J

1/1
ND

0/1
:/i
0/1

0/1
00/1
0/1
7.1

0/1

ND

94

ND

ND

ND

ND

7. 1
ND

ND

94

ND

ND

ND

ND

ND

Notes:

FOD -Frequency of Detection
J - an estimated quantity
ND-Not detected
Analytical results for full list of TCL compounds detection limits are provided in Appendix M.



TABIJ? 4 (Cont. )

StmFACK WATER SAITPLK RKSUI.TS
DETECTED COKPOUKDS
JADCO-IIUGIII5S KI /FS ^ri

VODownstream
Upstream of Site Adjacent to Site of Confluence

. .̂ -'j.-î -u Range Averae Range Average Range Avarag^
Compound • ''' '• POD (ug/1) (ug/L) TOD (i'g/L) (uq/L) FOD (uq/L) (ug/L)

CD
Peeticdes/PCPs f\3

beta-BHC
delth-BHC
gamma-BHC(lindane)
dieldrin

1/4
0/4
1.4
0.4

ND-0.
ND

ND-0.
ND

46C

41C

0.46C
NO

0.4 1C
ND

0/6

1/6

0/6

1/6

ND

ND-0
ND

ND-0

.015C

.059C

ND

0.

ND

0.

05 1C

059C

0/3

0/3

0/3

0/3

ND

ND

ND

ND

ND

ND

ND

ND

Notes:

FOD -Frequency of Detection
J - an estimated guantity
ND-Not detected
Analytical results for full list of TCL compounds detection limits are provided in Appendix M.
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currently flowing across the former operations area. The
contamination detected in the surface water is similar to the
contamination found in the groundwater, but at much lower
concentrations. An additional source could be the surface flow from
the spring accross the former operations area.

The concentrations of the site contaminants that were detected in the
sedimentation of the tributary system were very low. Elimination of
the potential sources of the contamination entering into the surface
water system is included in the site remedy. Therefore, sediment in
the tributary systems are not being considered for further
remediation. Monitoring of the surface water as well as the
sediments will ensure that no additional sources exist and that the
current problems are eradicated.

Groundwater

The site groundwater was characterized by sampling and analysis of 21
monitoring wells which were installed during the RI. Figure 7
provides the monitoring well locations. Five residential wells were
also sampled.

Volatile organic compounds, VOCs, in groundwater are of principle
concern at the Jadco-Hughes site. Table 5 identifies the twenty five
VOCs identified in the groundwater. Twelve of these compounds exceed
drinking water criteria. These are (in decreasing order of maximum
concentration) as follows:

o acetone
o chloroform
o vinyl chloride
o 2-butanone (also known as methylethylketone)
o carbon tetrachloride
o 1,2-dichloroethene
o methylene chloride
o 4-methyl-2-pentanone (also known as methyl-isobutyl ketone)
o 1,2-dichloroethane
o benzene
o 1,1-dichloroethene
o trichloroethene

VOC contamination is moat prominent in the former operations area at
well HW6S aipS the former south decant pit area at wells MW2D and
PW1. Groundwater contamination by VOCs is also evident at the
.following monitoring wells: MW3S, MW7S, MW8S, and MW5D. VOCa
present at these wells are generally an order of magnitude lower than
contamination found in former source areas. These areas of
contamination may be attributed to unrecorded, isolated releases over
the site.

The results analysis for extractable organic compounds, also known as
base-neutral-acid compounds (BNAs), identified fourteen BNA
compounds. Table 6 identifies these compounds. Three of these
contaminants exceeded drinking water standards:
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Table 5

GRQONDWATER - VOC SAMPLE RESULTS
r Q 0 7 n JADCO-HUCSES RI/FS
Ox U j U

Range
VOCs F.O.D. (ug.L)

acetone 8/17 ND-140,563
benzene 11/17 ND-1,285
2-butanone 2/17 ND-64,000
carbon disulfide 6/30 ND-1.25
charbon tetrachloride 6/17 ND-26,118
chlorobenzene 6/17 ND-340
chloroethane 2/17 ND-15
chloroform 14/17 ND-103,589
1.1-dichloroethane 8/17 ND-110
1,2-dichloroethane 13/17 ND-5,531
1,1-dichloroethene 6/17 ND-839
1,2-dichloroethene 12/17 ND-15,000
1,2-dichloropropane 2/17 ND-0.34
ethylbenzene 3/17 ND-1,268
2-hexanone 2/17 ND-1,800
methylene chlorode 12/17 ND-10,981
4-methyl-2-pentanone 2/17 ND-10,277
1,1,2,2-tetrachloroethane 1/17 ND-0.26
tetrachloroethene 6/17 ND-13
toluene 10/17 ND-98,808
1,1,1-trichloroethane 4/17 ND-672
1,1,2-trichloroethane 3/17 ND-2.8
trichloroethene 9/17 ND-580
vinyl chloride 9/17 ND-68,000
total xylenes 8/17 ND-5,402

(1) F.O.D. - Frequency of Detection
(2) ND - Not Detected
(3) Drinking Water Criteria and references are provided in

Table 1.1.

Analtyical resluts for full list of TCL compounds and detected
limits are provided in Appendix M.
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5 9 031
GROONDWATER - BHA DATA SCRZEH

JADCO-HOGHES RI/PS

BRA

benzole acid
biB(2-chlorethyl)ether
bis(2-chloroisopropyl)ether
bis(2-ethylhexyl)phthalate
1,2-dichloroebenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
di-n-butyphthalate
di-n-octylphthalate
2-methylphenol
4-methylphenol
naphthalene
phenol
1,2,4-trichlorbenzene

F.O.D,

2/17
10/17
1/17
9/17
7/17
7/17
9/17
6/17
4/35
1/17
1/17
1/17

3/17
8/17

Range
(ug.L)

ND-4,800
ND-29,000
ND-11
ND-270
ND-89
ND-89
ND-590
ND-680
ND-3.1
ND-26
KD-74
ND-8.1
ND-1700
ND-3000

Notes:

(1) P.O.D. - Frequency of Detection
(2) ND - Not Detected
(3) Table 1.1. (including groundwater)
Analtyical resluts for full list of TCL compounds and detected
limits are provided in Appendix M.
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o biB(2-chloroethyi)ether
o 1,2,4-trichlorobenzene
o 1,4-dichlorobenzene

It must be noted that drinking water criteria are not established for
many of the BNAs .

The presence of SNA compounds follows the pattern of prominent VOCs.
The SNA compounds of greatest concentration are found at monitoring
wells located in the former operations area and the former south
decant pit.

The presence of inorganic, or metal concentrations are often detected
in groundwater samples since metals are naturally occurring elements
within the structure of an aquifer. Twenty-one metals were detected
in groundwater samples and are shown in Table 7. Comparison to
background concentrations , as well as frequency of detection were
utilized in the selection of contaminants of concern. The
concentrations of eleven metals exceeded drinking water criteria:

o aluminum
o antimony
o arsenic
o beryllium
o cadmium
o chromium
o iron
o lead
o manganese
o nickel
o vanadium

Groundwater within the shallow saprolite is believed to discharge to
the tributaries of Fites Creek while the deeper groundwater is
believed to migrate in a northerly direction. Groundwater migration
is estimated to move at a rate of approximately 8 to 14 per year.

fy of

The following discussion provides an overview of the baseline public
health and environmental risk evaluation for the Jac -Hughes site.
It is based; on the "Superfund Risk Assessment for the Jadco-Hughes
Site, Northr"rB«lmont, North Carolina". The baseline evaluation helps
determine tf a remedial action is necessary at the site. It is
designed to represent an evaluation of the "no-action alternative",
in that it identifies the risk present if no remedial action is
taken. The baseline assessment also provides the framework for
developing the preliminary remediation goals for the Jadco-Hughes
site. Field observations and analytical data as presented in the RI
report represent exposure point concentrations for the risk
evaluation. Risk from the future ingestion of the groundwater is the
most significant risk posed by the site. Potential impact of
contaminated groundwater on surface water is also of concern at the
Jadco-Hughes site.



Table 7

5 9 033 GROUNDKATER - BNA DATA SCREEN
JADCO-HDGEBS Rl/FS

BNA

On-Site Groundwater

aluminum
antimony
arsenic
barium
beryllium
cadmium
calcium
chromium VI
cobalt
copper
iron
lead
magnesium
manganese
nickel
potassium
silver
sodium
thallium
vanadium
zinc

F.O.D.

16/16
7/16
8/25
16/16
2/16
3/16
16/16
22/25
13/16
13/16
16/16
18/45
16/16
16/16
14/16
4/16
3/24
16/16
1/16

13/16
24/24

Range
(ug.L)

ND-130
ND-0.39
ND-0.09
ND-0.56
ND-0.001
ND-0.008
35-470
ND-0.76
ND-0.1
ND-0.4
4.2-200
ND-0.76
16-170
0.24-56
ND-0.58
ND-11
ND-0.011
9.6-36
ND-0.001
ND-0.38
0.004-7.8

Notes t "•'-•

(1) F.O.D. - Frequency of Detection
(2) ND - Not Detected
(3) Criteria and references provided on Table 1.1.

(including background)

Analtyical resluts for full list of TCL compounds and detected
limits are provided in Appendix M.
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SUBSURFACE SOIL EXPOSURE POIOT ODKHifrRATTOHS
JMXD-aOGBES 9OPEBKKD SITE

Former
Ccrpound N. Decant S. Decant Operations Landfill

(mg/kg) Pit Pit Area Area
VOCs
acetone 1 . 64
2-butanone 5.25
chlorobenzene
chloroform
1 , 1-dichloroethane
1 , 2-dichloroethane
1 , 2-dichloroethene
ethylbenzene
2 -he xanone 0.04
methylene chloride 0.01
4-methyl-2-pentanone 0.32
1,1,2, 2-tetrachloroethane
tetrachloroethene
toluene
1 , 1 , 1-trichloroethane
1 , 1 , 2-trichloroethane 0.01
trichloroethene
total xylenes
vinyl chloride
BNAs
acenaphthene
anthracene-
benzo ( a ) pyrene
benzo(b) fluoranthene
benzo ( g , h , i ) perylene
benzo ( k ) fluoranthene
benzoic acid
bis ( 2-chloroethyl ) ether
bis(2-ethylhexyl)phthalate 0.13
butylbenzylphthalate
2 -chlorophenol 0.77
chrysene
1 , 2 -di chlorobenzene
1 , 4-dichlorobeozene
di-n-butylphthalate 0 . 36
fluoranthene
fluorene
indeno (1,2, 3-cd ) pyrene
2-methylnaphthalene
2-methylphenol

0.57 0.39
2.12 0.39
0.002
0.02

0.47 6.06
0.08

0.67

0.03 0.11
29 0.06
0.10
1.55
1.74 0.06

0.25 4.76
4.47

0.01

0.23
0.53 0.15
0.11
0.34

0.44 0.19

9.9
72

0.0027
5.7

36.4

3.1
4.5
0.0095
4.7
303.6
0.014
0.0028
1.8
134.6

0.575
1.0
3.6
2.7
1.4
2.2
19.4
1.5
53.8
5.0
42.4
1.8
1.7
0.775
3.4
2.9
0.44
2.0
1.1
5.1
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The risk assessment for this decision document is divided into the
following components:

o Contaminant identification

o Exposure assessment

o Toxicity assessment

o Risk Characterization

Contaminant Identification

The objective of contaminant identification is to screen the
information that is available on hazardous substances or wastes
present at the site and to identify contaminants of concern on which
to focus the risk assessment process. Contaminants of concern are
selected based on magnitude and frequency of occurrence, their
toxicological properties, and/or because they are presently in or
potentially may move into critical exposure pathways (e.g., drinking
water supply).

The media of concern at the site are surficial soils and sediments
adjacent to the south decant pit and former operations area;
subsurface soils in the north and south decant pits, former
operations area and onsite landfill, groundwater and surface water in
Tributaries in A and B which flow into Fites Creek. Contaminants of
concern in the subsurface soils and groundwater are volatile organic
compounds (VOCs), extractable organic compounds and metals. PCBs are
the contaminants of concern in the surface soils and sediments. The
surface water contaminants of concern are the groundwater chemicals
which could discharge into the surface water.

The exposure point concentrations for subsurface soils are based on
the arithmetic mean of the detected values. These mean
concentrations are contained in Table 8.

The exposure point concentrations for groundwater for the risk
assessment were based on the three following mean concentrations:

o mean of all detects above SQLs plus nondetects assumed to be
pr«««nt at one-half the concentration of the SQL (Level 1);

o 95x percentile mean of the Level 1 mean concentration
(livel 2);

o mean of all detects above sample quantitations limits (SQLs)
(Level 3) ;

The exposure point concentrations for groundwater are contained in
Table 9.
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TABLE 8 (oont.)

SDBSOREftCE SOIL EOPOSOBE PODW OLJMLZfcrrKATICKS
JADCD-BUO3ES SDPESFCUD STTC

Former
Corpound (mg/kg) N. Decant S. Decant Operations

Pit Pit Area
BNAs (cont.)
4-methylphenol
naphthalene
phenanthrene
phenol
pyrene
1,2, 4-trichlorobenzene
Pesticides/PC3s
Aroclor 1 . 2
Metals and Cyanide
aluminum
antimony
arsenic
barium
berylliurr.
cadmium
calcium
chromium
cobalt
copper
iron
lead
magnesium
manganese
mercury
nickel
potass
sodium
thallium
vanadium
zinc
cyanide (total)

Landfill
Area

1.9
3.6
3.4
1.6
3.0
24.2

20.3

13.9
0.031
0.038
0.102
0.001
0.002
4.0
0.066
0.02
0.218
36.4
0.3
4.1
0.437
0.0001
0.021
0.358
0.53
0.000095
0.1215
0.071
0.00684

A blank space for an organic conpound denotes that the compound was not
detected. ~A blank space for an inorganic ccnpound indicates the ccrpound
was not detected above the background conentration for that chemical.
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TABLE 9

GSODHDWWTER EXP060KE POINT OCHCHITRATICHS
JADCD-aOGBES SUPIKMJBD STffi

Chemical (mq/l) Level 1 Level 2 Level 3

Organ! cs

acetone
benzene
2-butanone
carbon tetrachloride
chlorobenzene
chloroe thane
chloroform
1 , 1-di chloroe thane
1 , 2-dichloroethane
1 , l-<iichloroethene
1 , 2-dichloroethene (total)
1 , 2-dichloropropane
ethylbenzene
2-hexanone
methylene chloride
4-methyl-2-pentanone
tetrachloroethylene
toluene
1,1,1 -trichloroethane
1,1, 2-trichloroethane
trichlorethylene
vinyl chloride
xylene
benzoic acid
bis ( 2-chloroethyl ) ether
bis ( 2-ethylhexyl )phthalate
1 , 2-dichlorobenzene
1 , 3-dichlorobenzene
1 , 4-dichlordbenzene
di-n-butylphthalate
phenol
1,2, 4-trichlorobenzene

8.12
0.16
4.25
1.4S
0.21
0.18
7.04
0.11
0.44
0.17
1.04
0.21
0.25
1.22
0.67
1.56
0.15
5.85
0.14
0.18
0.07
3.56
0.35
0.55
1.55
0.02
0.03
0.03
0.07
0.05
0.12
0.17

14.04
0.31
4.70
1.54
0.41
0.37
7.06
0.21
0.48
0.34
1.07
0.42
0.50
2.44
0.68
3.11
0.30
5.94
0.27
0.35
0.14
3.69
0.46
1.10
3.37
0.04
0.04
0.04
0.12
0.09
0.25
0.36

30.52
0.01
57.12
7.15
0.09
0.02
10.03
0.02
0.69
0.01
2.05
ND
ND
ND
0.73
ND
0.01
28.81
ND
0.01
0.01
10.31
2.40
ND
7.56
0.01
0.05
0.03
0.15
0.09
0.67
0.69

ND - No sanples were detected above the quantitation limit.
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The exposure point concentrations of PCBs in the surface soils and
sediments for Levels 1,2, and 3 are 90.6 mg/kg, 189.7 mg/kg and 107.0
mg/kg respoctively.

Future surface water concentrations were calculated based on complete
discharge of groundwater to the tributaries and subsequent dilution
based on the tributary flow rate. Surface water exposure point
concentrations are contained in Table 10.

Byposure Assessment

The objectives of an exposure assessment are to identify actual or
potential exposure pathways, to characterize the potentially exposed
populations, and to determine the extent of the exposure.
Identifying potential exposure pathways helps to conceptualize how
contaminants may migrate from a source to an existing or potential
point of contact. An exposure pathway may be viewed as consisting of
four elements: (1) A source and mechanism of chemical release to the
environment; (2) An environmental transport medium (e.g., air,
groundwater) for the released chemical; (3) A point of potential
contact with the contaminated medium (referred to as the exposure
point); and (4) An exposure route (e.g., inhalation, ingestion) at
the exposure point.

The exposure assessment for the Jadco-Hughes site evaluated the
potential exposure pathways of air, surface water, soil sediments,
and groundwater.

Potentially complete exposure pathways include:

o direct contact with contaminated surface soil and sediments;

o future ingestion of contaminated groundwater as a drinking
water source and exposure to groundwater via showering or
bathing;

o future recreational use of contaminated surface water; and

o future contact with contaminated subsurface soil due to
construction activities onsite.

Potential ospoeure ie characterized by the local setting. The site
is vacant ££d partially secured by a fence. Although human access to
the site !•£/infrequent and unauthorized, the potential exists for a
trespasser to be exposed to contaminated surface soil and sediments.
Tributaries A and B are small streams which flow adjacent to and
converge downstream of the site. Surface water is not used as a
drinking water supply or for fishing in the vicinity of the site.
However, contact with surface water could occur through recreational
activities. Groundwater is not used as a drinking water supply
onsite but is a water supply resource offsite for residents having
operational wells installed prior to the provision of municipal water
connections. The future potential exists for offsite wells to become
contaminated with chemicals in the onsite plume and for residents to
be exposed to the contaminated groundwater.



TABLE 10
SURFACE VftTER EXPOKUKK POINT OnNOTTTRATICNS

JADOCHLIJGHES SUPCTOPTJNO SITE

Chemical (ug/1) NON-CARCINOCrN IC CONCTMTIWFIONS CARCINOGENIC CONCENTRATIONS

•;f ' I .

acetone
benzene
2-butajione
carbon disulfide
carbon tetrachloride
ch lorobenzene
chloroform
1 , 1-dichloroethane
1 , 2-d ichloroe thane
1 , 1-dichloroethene
1 , 2-i1 ich loroothene
methylene chloride
tet rach loroethene
toluene
tr ich loroethene
vinyl chloride
xylenes
bis ( 2-chloroethyl )ether
bis ( 2-ethylhexyl )phthalate
1 , 2 -d ich lorobenzene
1 , 3-dichlorobenzene
1 , 4-d ich lorobenzene
di-N-butyl phthalate
phenol
1,2, 4- t rich lorobenzene

Level 1

39.67
0.77
20.75
0.32
7.25
1.01
34.35
0.52
2.13
0.82
5.09
3.27
0.73
28.54
0.36
17.37
1.70
7.58
0.120
0.13
0.15
0.35
0.23
0.56
0.81

I.jeve I 2

68.50
1.74
35.78
0.51
12.89
7.49
59.84
0.78
3.41
1.24
8.93
5.45
1.09
49.67
0.56
31.80
2.80
16.45
.21
0.20
0.18
0.58
0.45
1.20
1.73

Level 3

148.90
0.06
278.65
0.01.
34.90
0.46
48.94
0.08
3.37
0.01
10.00
3.57
0.03
140.52
0.02
50.28
11.71
36.89
0.03
0.25
0.14
0.74
0.42
3.25
3.39

Ijevel 1

147.86
2.86
77.34
1.19
27.01
3.77
128.04
1.96
7.94
3.06
18.97
12.17
2.71
1.06 . 36
1.33
64.76
6.34
28.24
0.43
0.47
0.55
1.30
0.84
2.10
3.02

level. 2

255.31
6.48
.1.33.34
1 .89
48.00
5.51
223.04
2.91.
12.71
4.64
33.27
20.33
4.06
1.85.14
2.07
1L8.54
10.44
61.31
0.78
0.76
6.66
2 . .1.8
1.67
4.49
6.45

Level 3

549.98
0.22
1038.62
0.03
J30.07
1 .70
182.42
0.32
12.55
0.02
37.26
13.31
0.H
523.74
0.08
1.87.42
43.66
137.46
0.10
0.92
0.53
2.77
1.57
12.13
1.2.59

O
04

The surface water concentrations are based on complete discharge of: groundwater into the tributaries and
subsequent dilution based on the tributary flow rate. Noncarcinogenic concentrations are based on the 7Q10
flow rate (lowest 7 day average flow rate over a .1.0 year period). Carcinogenic concentrations are based on an
average long term flow rate.
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The future residential groundwater exposure concentrations a a Bum e
that there io no discharge to intermediate surface water bodies, and
that no attenuation or dilution of chemicals occurs before reaching
the exposure point. The ingestion rate of groundwater was assumed to
be 1.4 liters for level 1 and 2.0 liters for levels 2 and 3. The
exposure duration for carcinogens was 10, 30 and 70 years for levels
1,2 and 3 respectively. The exposure duration for noncarcinogens was
assumed to be one year.

The potential future surface water concentrations were based on the
complete discharge of groundwater to the tributaries. The exposure
concentration for noncarcinogens was based on dilution in the
tributaries at the 7Q10 flowrate (the lowest 7 day average flowrate
occurring over a 10 year period) . The carcinogen exposure
concentration was based on dilution in the tributary at a long-term
average flowrate. The main assumptions for surface water contact
were for an ingestion rate of 50 ml/hour, a body surface area of
18,200 cm , a permeability constant of 0.002 cm/hr and an exposure
time of 2.6 hours. The exposure duration for carcinogens was 20
years for level 1 and 30 years for levels 2 and 3. The exposure
duration was assumed to be 1 year for noncarcinogens. The exposure
frequency was 7, 21 and 52 days/year for levels 1,2 and 3
respectively .

Surface soil and sediment exposure concentrations are based on
current concentrations in those media. Subsurface soil exposure
concentrations are based on current concentrations in the subsurface
and the assumption that these soils will be brought to the surface
during future construction activities.

The exposure assumptions for direct contact with surface soil and
sediments by a trespasser and direct contact with subsurface soils by
a construction worker are for a 100 mg/day soil ingestion rate, a
body surface area of 1980 cm , an absorption factor of 0.15 and a
soil to skin adherence factor of 1.45 mg/cm . The exposure
frequency for the trespasser scenario is for 3,6 and 9 days/year for
levels 1, 2 and 3 respectively and and exposure duration of 20, 30
and 50 years for these same levels. The exposure frequency for the
construction worker scenario is for 30, 90 and 180 days/year for the
three exposure levels and the exposure duration is for 1 year.

Toxic Ity Aax

Toxicity aMesoment, as part of the Superfund baseline risk.
assessment process, considers (1) the types of adverse health or
environmental effects associated with individual and multiple
chemical exposures; (2) the relationship between magnitude of
exposures and adverse effects; and (3) related uncertainties such as
the weight of evidence for a chemical's potential carcinogenicity in
humans .

Cancer potency factors (CPFs) have been developed by EPA '8
Carcinogenic Assessment Group for estimating excess lifetime cancer
risks associated with exposure to potentially carcinogenci
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chemicals. CPFs, which are expressed in units of (mg/kg-day)~ ,
are multipled by the estimated intake of a potential carcinogen in
mg/kg-day, to provide an upper-bound estimate of the excess lifetime
cancer risk associated with exposure at that intake level. The term
"upper-bound" reflects the conservative estimate of the risks
calculated from the CPF. Use of this approach makes underestimation
of the actual cancer risk highly unlikely. CPFs are derived from the
results of human epidemiological studies or chronic animal bioassays
to which animal-to-human extrapolation and uncertainty factors have
been applied. CPFs for the site contaminants of concern are
contained in Table 11.

Reference doses (RfDs) have been developed by EPA for indicating the
potential for adverse health effects from exposure to chemicals
exhibiting noncarcinogenic effects. RfDs, which are expressed in
units of mg/kg-day, are estimates of lifetime daily exposure levels
for humans, including sensitive individuals. Estimated intakes of
chemicals from environmental media (e.g., the amount of a chemical
ingested from contaminated drinking water) can be compared to the
RfD. RfDs are derived from human epidemiological studies or animal
studies to which uncertainty factors have been applied (e.g., to
account for the use of animal data to predict effects on humans).
These uncertainty factors help ensure that the RfDs will not
underestimate the potential for adverse noncarcinogenic effects to
occur. RfDs for the site contaminants of concern are contained in
Table 11.

Risk Characterization

In the final component of the risk assessment process, a
characterization of the potential risks of adverse health or
environmental effects for each of the exposure scenarios derived in
the exposure assessment, is developed and summarized. Estimates of
risks are obtained by integrating information developed during the
exposure and toxicity assessments to characterize the potential or
actual risk, including carcinogenic risks, noncarcinogenic risks, and
environmental risks. The final analysis includes a summary of the
risks associated with a Bite including each projected exposure route
for contaminants of concern and the distribution of risks across
various sectors of the population.

For noncarcinogenic chemicals, the predicted exposure level is
compared with an BPA reference level or reference dose (RfD). The
RfD is based on an evaluation of current toxicity data and is the
lifetime dose which la likely to be without significant risk to human
populations. An exposure level which exceeds the RfD is an
indication that there may be a concern for a potential
noncarcinogenic health risk. The ratio of the estimated contaminant
intake to the contaminants RfD is termed the HQ. By adding the HQs
for all contaminants within a medium or across all media to which a
given population may reasonably be exposed, the Hazard Index (HI) can
be generated. The HI provides a useful reference point for gauging
the potential significance of multiple contaminant exposures within a
single medium or across media.



59 ° 4 2 TABLE 11
VALUES FOR STTE-FHATH) CBBfLCKLS

JADCD-BDGBES SITE

Chenucal

acetone
antimony
arsenic
barium
benzene
benzoic acid
beryllium
bis ( 2-chloroethyl ) ether
bis ( 2-ethylhexyl )phthalate
2-butanone
carbon disulfide
carbon tetrachloride
chloroform
chromium VI
copper
1 , 2-dichloroethane
1 , 1-dichloroethylene
1 , 2-dichloroethylene
di-n-butyl phthalate
ethylbenzene
methylene chloride
2 -me thy Iphenol
4-me thy Ipheno 1
4-methyl-2-pentanone
phenol
silver
1,1,2, 2-tetrachloroethane
tetrachloroethylene
toluene
1,2, 4-trichlorobenzene
1,1, 1-trichloroethane
1,1, 2-trichloroethane
vinyl chloride
xylenes
zinc :£•

RfD

0.10
0.0004
0.001
0.05

4.0
0.005

0.02
0.05
0.10
0.007
0.01
0.005
0.02

0.009
0.02
0.1
0.10
0.06
0.05
0.05
0.05
0.6
0.003

0.01
0.30
0.02
0.001
0.004

2.0
0.21

CPF
l/(mg/kg/d)

1.8

0.029

1.1

0.13
.0061
.0

0.091

0.007

0.20

2.3
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The carcinogenic risk levels are probabilities that are expressed in
scientific notation (e.g. l x 10 ). An excess lifetime cancer
risk of 1 x 10" indicates that an individual has a one in a
million chance of developing cancer as a result of site-related
exposure to a carcinogen over a 70-year lifetime under the specific
exposure conditions at the site. The excess cancer risk levels are
upperbound estimates which means that the risk levels are probably an
overestimation of the actual cancer risk posed by the site-related
pathways. The EPA acceptable risk range is 1 x 10 to 1 x 10
or one in ten thousand to one in a million. Although a risk range is
designated, EPA uses 1 x 10" as the point of departure indicating
that the preference is for setting cleanup goals at the more
protective end of the range. The cleanup goal of 1 x 10" may be
revised to a different risk level within the acceptable range based
on the consideration of appropriate site-related factors.

The current risk posed by onsite surficial soils contaminated by PCBs
was evaluated. This risk is associated with potential contact with
soil by people who have gained unauthorized site access and resulted
in a calculated risk level ranging from 1 x 10" (Level 1) to 8 x
10~5 (Level 3).

Current use of residential wells located immediately downgradient of
the site was evaluated. The assessment identified that compounds
detected in potential residential water supplies were below drinking
water criteria or standards. As such, these detected compounds do
not pose a current unacceptable risk to local residents.

The future potential risk associated with offsite groundwater use as
a domestic water supply was evaluated. Under this scenario a
contaminant plume is assumed to migrate, unremediated, offsite and
result in increased contaminant levels in residential wells. The
associated potential cumulative additional lifetime cancer risk

-2 0ranged from 6 x 10 for a level 1 exposure to 2 x 10 for a
level 3 exposure and the cumulative noncarcinogenic HQs exceeded
unity, ranging from 10 for level 1 to 100 for level 3 . Table 12
contains the risk levels for individual groundwater contaminants of
concern.

The potential future risk due to exposure to contaminated subsurface
soil onsite was evaluated for a construction worker involved in a
hypothetical «xcavation activity. The potential additional lifetime
cancer rialciranged from 5 x 10 to 2 x 10" . These levels are
below the acceptable risk range. The noncarcinogenic exposure levels
were also b«low the EPA reference level.

The future potential risk associated with an offsite exposure to
contaminated surface water was evaluated. Under this scenario a
contaminant groundwater plume would discharge, unreraediated, to
surface water resulting in increased contaminant levels in surface
water and subsequently creating a potential recreational exposure.
The associated potential additional lifetime cancer risk ranged from
9 x 10 to 3 x 10 ~ . The noncarcinogenic exposure levels did
not exceed the reference levels.
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RISK LEVELS TOR BCPOSURE TO (3OJNDWATER (TtfEAMINANrrS OF

JADCO-aJGBES SUPERFUND SITE

Carcinogens Risk Level

benzene
carbon tetrachloride
chloroform
1 , 2 — dichloroethane
1 , 1 -dichloroethane
methyl ene chloride
tetrachloroe thane
1,1, 2-trichloroethane
trichloroethene
vinyl chloride
bis ( 2-chloroethyl ) ether

Noncar c inogens

acetone
2-butanone
chlorobenzene
toluene
xylenes
phenol

Ingestion |

2E-05
3E-02
2E-02
2E-03
2E-05
2E-04
9E-06
2E-06
1E-06
7E-01
2E-01

Showering

9E-06
1E-02
1E-02
9E-04
9E-06
8E-05
4E-06
1E-06
7E-07
3E-01
1E-01

Hazard Quotient
Inaestion

8.7
32.6
1.0
2.7
6.9
1.0

Showering

10.0
37.3
1.1
3.1
7.8
1.1

The risk levels reflect a level 3 exposure scenario. This table
only contains chemicals which exceed the 1E-06 risk level for
carcinogens or have a HQ which exceeds 1 for noncarcinogens.
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The baselino risk asaesement indicates that the greatest potential
risk from the Jadco-Hughes site is via exposure to contaminated
groundwater. Although, exposure to unsafe levels of contaminated
groundwater is not presently occuring, further movement of the
groundwater plume could cause offaite wells to be contaminated with
unacceptable levels of site contaminants. An alternate water supply
has been made available to potentially affected residents. In
addition, potential risks from exposure to contaminated groundwater
and other media are being addressed in this decision document.

Environmental Risks

Terrestrial and/or aquatic species may be exposed to the site
contaminants through direct contact with surface soil, surface water
and sediments, consumption of surface water and lower level trophic
species, and contact with contaminated subsurface soil should future
construction take place. Although the risk to receptor populations
has not been quantified, the site contaminants of concern may
potentially impact ecological communities in the site area.

The United States Fish and Wildlife Service has verified that there
are no endangered of threatened animal species currently in the
vicinity of the Jadco-Hughes site.

Descriptions of Alternatives

The RI resulted in the following definition of the nature and extent
of contamination at the Jadco-Hughes site.

o contamination of no less that 6000 yd of subsurface soil
principally contaminated with volatile organic compounds
(VOCs) and extractable organic compounds (BNAs);

o contamination of groundwater beneath the site with VOCs,
BNAs and metals,

o contamination of Tributary B, predominantly by vocs;

o contamination of no less than 435 yd of surface soil with
PCS. concentrations exceeding 10 mg/kg (ppm).

-̂

A total of 11 alternatives were evaluated in detail for remediating
.the site. Nine remedial alternatives address the contaminated
subsurface soils that contribute to groundwater contamination. Eight
alternatives address the contamination in the groundwater beneath the
site. Each alternative presented essentially builds upon the scope
of the previous alternative.

Alternative 1 - No Action with Monitoring

The Superfund program requires that the "No-Action" alternative be
considered at every site. Under this alternative, EPA would take no
further action to control the source of contamination. However,
long-term monitoring of the site would be necessary to monitor
contaminant migration.
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The FS interpreted the "No-Action" alternative literally and assumed
no action whatsoever would be necessary. As previously stated,
monitoring would be required due to the resulting contaminants
remaining onsite. In such cases, CERCLA requires that the site be
reviewed every five years. The "No-Action" alternative presented
within this decision document was developed from specific costing
information identified in the FS, based on monitoring of site
contamination on a quarterly basis every year. Monitoring can be
implemented by using previously installed monitoring wells and
residential wells.

If justified by the review, remedial actions would be implemented at
that time to remove or treat the wastes.

The present worth cost of this alternative for a 20-year period is
approximately 5890,000. The time to implement this alternative is
two months.

Alternative 2 - Deed, Access Restrictions and Monitoring

Deed restriction involves placing institutional controls on the use
of the property and the use of groundwater beneath the Site. Access
restriction involves a security fence to minimize unauthorized
access. The fence is to be constructed as an interim remedy and
consists of an 8-foot high chain link fence and locking gates to
replace the present fence. The fence will be permanent and is to be
situated at the site perimeter. Monitoring involves a periodic
measurement of groundwater and surface water quality to assess any
changes and trends of contamination.

Deed and access restrictions would not prevent further migration of
groundwater contamination. Alternative 2 is designed to eliminate
exposure to contamination which exists on site.

The present worth cost of this alternative is $947,900. This
alternative does not achieve ARARs, offers no protectiveness.
(Remedial actions performed under CERCLA must comply with all
applicable or relevant and appropriate requirements or ARARs. A more
complete discussion on ARARs is provided in the Statutory
Deteminationa Section of this decision document.)

•V* '

Alternative 3 - Cap, Deed and Access Restrictions. Monitoring

This alternative addresses the soils within the existing on-aite
landfill with the provisions of a RCRA cap designed to minimize
infiltration into contaminated soils. Figure 8 provides a schematic
of the RCRA cap.Leaching of natural precipitation would be inhibited,
thereby reducing the source role to groundwater. Limited excavation
work would be necessary for the installation of a cap.

Alternative 3 builds upon the scope of Alternative 2. The
contaminated soils within the landfill is estimated to be no less
than 5,500 yds . Approximately 500 additional cubic yards of
contaminated soils would be excavated from the former operations area
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and consolidated within the soils of that landfill prior to the
installation of the RCRA cap.

This alternative does not prevent further migration of contaminated
groundwater. This alternative would eliminate potential onsite
contaminant exposure; monitoring would be conducted to track
contaminant migration; no provision would be made for contaminant
reduction. Alternative 3 would not achieve ARARs.

The present worth cost of this alternative is approximately
$1,505,900. This alternative is readily implementable.

Alternative 4 - Cap, Groundwater Extraction, Treatment, Discharge to
Fites Creek, Deed/Access Restrictions, Culvert Replacement and
Monitoring

Alternative 4 builds upon Alternative 3 by the addition of a
groundwater remedy and a surface water remedy. Groundwater
extraction would be accomplished by the use of a subsurface tile
drain system to collect groundwater and would prevent future offsite
migration of contaminated groundwater. The extracted groundwater
would be treated followed by discharge to surface water. Soils
contamination would be addressed by a cap with no reduction of
contamination. Monitoring of the contamination would be required.

Extraction wells would be located in the areas of highest
contamination concentration and would be utilized for "hot spot"
pumping. The effectiveness of the groundwater remedy and the
progress of remediation would be evaluated by monitoring.

Groundwater treatment and discharge would be accomplished via a
pre-treatment for metals removal followed by ultraviolet oxidation
and discharge to Tributary B. Monitoring of this tributary would be
conducted to ensure effectiveness. The UVO treatment technology was
selected due to ite ability to treat the compounds of concern.
Figure 9 is an illustration of the UVO treatment system coupled with
the ozone pretreatment system for metals. Pre-treatment for metals
removal would require disposal of inorganic sludges.

UltraviolwtScqjcidation is a relatively new technology which was
evaluated tig a treatability study and offers the most promising
technology -Jftpf achieving the low levels of discharge required for
surface water discharge. The treatability study results are
attaached as Appendix c. However, problems associated with natural
inorganic chemistry of the groundwater present potential operational
problems when high efficiency treatment is required. Specifically,
iron may preferentially consume the oxidant resulting in a reduced
efficiency in organic treatment. Accordingly, an ozone pretreatment
system comprised of a tank, ozone diffusers and a clarifier would be
required to condition the water prior to processing in the UVO
system.

Surface water remediation would be accomplished, in part, by
groundwater extraction which would intercept contaminated groundwater
prior to discharge to Tributaries A and B. The replacement of the
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onsite culv*rt and the construction of a spillway would represent the
remaining action necessary to prevent contaminated groundwater
discharge to Tributary B. The culvert replacement involves
sliplining the culvert with HOPE pipe and plugging the annular space
between the old and new pipe and the pipe bedding. The KDPE pipe
would allow Etreamflow through the site. Contaminated groundwater
would not leak into the HDPE pipe and would be prevented from
migration along the old culvert and bedding material by the
installation of plugs. The existing culvert could be used to augment
groundwater collection through the use of the annular space as a
collection trench.

The present worth cost of this alternative is $5,344,900, This
alternative would net achieve ARARs. This alternative could be
implemented within a 12 month period.

Alternative 5 - Soil Vapor Extraction, Soil Flushing, Groundwater
Extraction, Treatment and Discharge to Fites Creek, Deed
Restrictions, Culvert Replacement and Monitoring

This alternative is essentially the same as Alternative 4 except that
the cap is replaced by soil treatment. Alternative 5 utilized soil
venting and soil flushing to remove contaminants from soil and
treatment of the off gas by carbon adsorption.

Soil venting involves the placement of perforated vents vertically
into the contaminated soil above the water table., The extraction
vents are connected by solid pipe to a common above-ground header. A
blower draws a vacuum through the pipe network allowing soil gas to
be extracted. Contaminants partition from the soil to the air and
the contaminated air stream is treated by carbon adsorption. Figure
10 illustrates the soil vapor extraction (SVE) system layout.

Soil flushing would be conducted following the termination of soil
venting and is designed to remove soluble contaminants which are
non-volatile. The soil flushing system would involve controlled
infiltration of water into contaminated soil. Uncontaminated water
from Tributary B would be used as a water supply. This water would
be pumped into the recharge system via a common header. The recharge
system would be designed such that the rate of flow to each recharge
well could lM controlled.Recharge water would contact contaminated
soil as it infiltrates downward. The effectiveness of the system
would be enhanced by introducing recharge water in pulses and
rotating recharge locations. This procedure would create a saturated
wetting front within the contaminated soil, thereby increasing the
partitioning of contaminants from soil to water. Contaminated
recharge water would be captured by a groundwater drain situated in a
downgradient, onsite location and would be pumped into the site's
groundwater treatment system.

The remaining components of Alternative 5 are the groundwater
extraction system, ozone pretreatment for metals, UVO treatment and
discharge to Tributary B surface water, culvert replacement, and
monitoring, with deed and access restrictions.



COMBUSTION
CHAMBER

LIMESTONE
FEED

SOLID
FEED

FLUE GAS
(DUST)
FILTER

\

STACK

FAN

cn

COOLING
WATER

ASH CONVEYOR
SYSTEM

CD
cn

SOURCE: OGOEN ENV)ROMEWAL SERVICES INC.

SCHEMATIC OP CIRCUI.AT10N BED COMBUSTION
JADCO-IIUCIIP.S SUPKRPIJND SITE l'UrlHUST'ON

NORTH BKI.MOMT. GA.STON COimTY
NORTH CAROLINA



5 9 052
- 46 -

Alternative 5 eliminates potential onsite contamination exposure. It
provides remedies for soil and groundwater with contaminant
reduction. Monitoring would be conducted to track effectiveness of
the remedy.

The present worth cost of this alternative is $6,164,900. This
alternative would achieve ARARs. It is estimated that the RD and
installation of extraction wells could be completed within one year.
Soil venting would be completed in one to three years, soil flushing
and groundwater would be completed within 30 years.

Alternative 6 - Off-site Land Disposal, Groundwater Extraction,
Treatment and Discharge to Fites Creek, Deed Access Restriction,
Culvert Replacement and Monitoring

Alternative 6 involves the removal of approximately 6,000 yds of
contaminated soil and replacement with clean soil. Contaminated soil
would be excavated and loaded onto trucks for transport to a RCRA
permitted landfill.

Any major excavation program would require air monitoring to ensure
that offsite air quality is not significantly impacted. Groundwater
remediation, deed and access restrictions, culvert replacement and
monitoring are identical to the program identified in Alternative 4.

This selection eliminates the potential onsite contaminant exposure.
It contains a provision of groundwater and surface water remedy with
contaminant reduction. Soil remedy selection does not provide
contaminant reduction. Monitoring is required of effectiveness of
the remedy.

The present worth of this remedy is $7,632,900. This remedy is
readily implementable. This alternative would meet remediation
goals, however, this alternative has implementation concerns with
respect to the regulatory deadlines for RCRA land disposal.
Alternative 7 - On-site Soil Incineration, Groundwater extraction.
Treatment tauj Discharge to Fites Creek, Deed Access Restriction,
Culvert RiMftacement and Monitoring

Alternative 7 involves excavation and treatment by onsite
incineration of approximately 6,000 yd of contaminated soils from
the landfill and former operations area. The treatment of the
contaminated soils is conducted instead of the installation of a cap.

Onsite incineration is a treatment method for organic compounds which
uses high temperature oxidation under controlled conditions to
degrade a substance into carbon dioxide, water vapor, sulfur dioxide,
nitrogen oxides, hydrogen chloride gases and ash. The hazardous
products of incineration, such as particulates, sulfur dioxide,
nitrogen oxides and hydrogen chloride require air emission control
equipment.
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Alternative 7 proposes onsite incineration with the use of a
Circulating Bed Combustor (CBC), which is presented on Figure 11.
The CBC incinerator uses temperatures in excess of 1500" F. Oneite
incineration typically achieves greater than 99.99 percent removal of
organic contaminants. The contaminated soils would be excavated, fed
into the incinerator, treated and backfilled.
The remaining elements of groundwater remediation, deed/access
restrictions, culvert replacement and monitoring will utilize the
same methodologies as identified in Alternatives 4, 5 and 6. This
alternative eliminates potential on-site contaminant exposure. The
alternative provides a remedy which addresses groundwater surface
water and soil contamination with reduction of contamination.
Monitoring is required to track the effectiveness of the remedy.

The present worth of this remedy is 53,895,900. This remedy is
readily implementable, but would not achieve ARARs.

Alternative 8 - Cap, Groundwater Extraction, Treatment with Discharge
to POTW, Deec and Access Restrictions, Culvert Replacement and
Monitoring

Alternative 8 is similar to Alternative 4 but offers a different
method of groundwater treatment and discharge. The groundwater
extraction system remains the same and consists of downgradient
control and hot spot pumping. However, Alternative 8 involves
discharging treated water to the Belmont POTW through the sewer
system. Aeration was determined to be the most cost-effective method
of treatment required to meet discharge requirements to a POTW.

Aeration onsite involves the construction of an in-ground aeration
basin having a volume of 9,000 gallons. Air is sparged into the tank
by diffusers to reduce VOC concentrations. The air would be vented
through a carbon adsorption system to restrict VOC releases to the
atmospheres.
Water discharged to the Belmont POTW would be further treated there
by biological degradation and aeration. The FS concluded that the
Belmont sewage treatment plant can effectively treat water discharged
from the Jadco-Hughes site.

&
Alternativtj£8 also includes soil remediation by the installation of a
RCRA cap. ~yto* low permeability cap includes a synthetic liner to
mitigate futiir« releases of VOCs from contaminated soil, thereby
eliminating the source of groundwater contamination. An in situ
treatment of soils is provided by Alternative 8. Deed restriction
and access restriction components do not change from the previous
alternatives.

This alternative eliminates potential on-site contaminant exposure.
This alternative provides a remedy for groundwater and surface water
with reduction of contamination. The remedy selection for soil does
not provide contaminant reduction. Monitoring is required to track
the effectiveness of the remedy.
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The present- worth of this remedy is 53,895,900. This alternative is
readily implementable, but does not achieve ARARs.

Alternative 9 - Soil Vapor Extraction, Soil Flushing, Groundwater
Extration, Treatment and Discharge to POTW, Deed and Access
Restrictions, Culvert Replacement, and Monitoring

Alternative 9 provides soil remediation by soil venting using a
series of vertical vents installed into the the contaminated soil
above the water table. Under a vacuum, VOCs and some BNAs are drawn
into the air stream and are subsequently removed by carbon
adsorption. This process would be complete in three years of
operation.

Soil flushing is achieved through the introduction of uncontaminated
water into the contaminated soil areas following completion of the
soil venting treatment. The recharged water would be collected and
treated in the groundwater treatment system.

Groundwater remediation is accomplished by downgradient extraction
and hot spot pumping using the extraction system as described in
Alternative 8. Groundwater treatment involves aeration to reduce VOC
concentrations for acceptable discharge to Belmont's POTW. The air
vented from the aeration basin would be treated by carbon
adsorption. Additional treatment by biological degradation and
aeration is provided at the sewage treatment plant.

Remaining elements of Alternative 9 involve deed and access
restriction, culvert replacement and monitoring as described in
previous alternatives.

This alternative eliminates potential on-site contaminant exposure.
The remedy provides reduction of contamination in soils, groundwater
and surface water. Monitoring is required to track the effectiveness
of the remedy.

The present worth of this remedy is $4,715,900. The remedy is
readily imp lenient able and would achieve ARARs.

Alternative j.0 - Off-site Land Disposal, Groundwater Extraction,
Treatment and Discharge to POTW, Deed and Access Restrictions,
Culvert Ropftaeecient and Monitoring

-*. •.

Alternative 10 involves the removal of approximately 6,000 yd of
contaminated soil. Contaminated soil would be excavated and loaded
onto trucks for transport to a RCRA permitted landfill. During the
excavation process VOCs would be released to the atmosphere due to
volatilization. Air monitoring would be required to ensure that the
off site air quality is not significantly impacted.

Groundwater remediation would be accomplished by downgradient
extraction and hot spot pumping using the extraction system as
presented in in Alternatives 8 and 9. Groundwater treatment would
involve aeration to reduce VOC concentrations followed by carbon
adsorption for acceptable discharge to the local POTW
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This alternative eliminates potential on-site contaminant exposure.
The remedy provides reduction of contamination in surface water and
groundwater. No reduction of contamination is conducted in the
remedy selection for soils. Monitoring is required to track the
effectiveness of the remedy.

The present worth of this remedy is $6,183,900. The remedy is
readily implementable.

Alternative 11 - On-site Soil Incineration, Groundwater ExtractiOon,
Treatment and Discharge to POTW, Deed and Access Restrictions,
Culvert Replacement and Monitoring

Alternative 11 involve excavation and treatment by on-site
incinerator of an estimated 6,000 yd of contaminated soils from
the landfill and former operations area. On-eite incineration
involves oxidation of organic compounds at temperatures greater than
1500 * F. On-site incineration typically achieves greater than 99.99
percent removal of organic contaminants.

Remaining remedial components of groundwater extraction, treatment
via aeration and carbon desorption, discharge to POTW, deed and
access restriction, culvert replacement and monitoring are identical
to Alternatives 8, 9 and 10.

On-site incineration requires permitting of the incinerator and could
present, a significant obstacle to the implementation of this
Alternative. Lack of community support could also present a
significant problem.

The present worth of this remedy is $8,305,900. The remedy is
readily implementable and would achieve ARARs. Moderate concern
exists with respect to potential volatile organic emissions released
during excavation.

Summary of Comparative Analysis

The major objective of the Feasibility Study (FS) was to develop,
screen, and evaluate alternatives for remediating the Jadco-Hughes
site. This decision document deals with the groundwater, the soils,
and surface--water for which several alternatives were identified.
The technologies reviewed were screened based on their feasibility
given the contaminants present and the site characteristics. Those
which remained after the initial screening were evaluated in detail
based on the nine selection criteria required by SARA and listed in
the NCP, which are listed below:

Overall Protection of Human Health and the Environment
addresses whether or not an alternative provides adequate
protection and describes how risks are eliminated, reduced or
controlled through treatment and engineering or institutional
controls.
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with Applicable or Relevant and Appropriate
Requireaanta (ARARs) addressee whether or not an alternative
will me«t all of the applicable or relevant and appropriate
requirements or provide grounds for invoking a waiver.

Long-term Effectiveness and Permanence refers to the ability of
an alternative to maintain reliable protection of human health
and the environment, over time, once cleanup objectives have been
met.

Reduction of Toxicity, Mobility or Volume is the anticipated
performance of the treatment technologies an alternative may
employ.

Short-term Effectiveness involves the period of time needed to
achieve protection and any adverse impacts on human health and
the environment that may be posed during the construction and
implementation period until cleanup objectives are achieved.

Implementability is the technical and administrative
feasibility of an alternative, including the availability of
goods and services needed to implement the solution.

Cost includes capital costs, as well as operation and maintenance costs.

Agency Acceptance indicates whether, based on its review of the technical
documents for all aspects of the Site investigation, and the Proposed Plan,
the U.S. EPA and the Tennessee Department of Health and Environment (TDHE)
agree on the preferred alternative.

Community Acceptance indicates the public support of a given alternative.
This criteria is discussed in the Responsiveness Summary.

It should be noted that cost is used to compare alternatives only when they
provided similar degrees of protection and treatment. Three alternatives
remained after the detailed evaluation; however, all eleven alternatives
presented in the FS are evaluated below. A summary of the relative performance of
the alternatives with respect to each of the nine criteria is provided in this
section.

ProtectivaoA»B of Human Health and the Environment

-?1-:.
Alternatives 4 through 11 presented in this document would be
protective of human health and the environment. Alternatives 1, 2
and 3 are not protective of human health or the environment. These
three alternatives allow further migration of the contaminants,
leading to possible ingestion of contaminated water if drinking-water
wells were to be used for potable purposes.

Compliance with Applicable or Relevant and Appropriate Requirements
(.ARARs)

Several of the alternatives identified in the FS would not comply
with applicable or relevant and appropriate requirements (ARARs).
The no action alternative would not address the groundwater
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contamination and would allow the contaminants to remain in the
groundwater at concentrations above drinking water standards, thus
violating th« Safe Drinking Water Act (SDWA), which is a federal ARAR
for this Bite.

Reduction of Toxicitv, Mobility, or Volume

Remedies that use treatment to reduce the mobility, toxicity or
volume (MTV) of the contaminants at a site are preferred over those
remedies that do not. The eleven alternatives presented in the FS
were evaluated under this criterion. Alternatives 1, 2, and 3 make
no attempt to reduce the MTV of site contamination. Alternatives 4,
6, S, and 10 offer MTV reduction of groundwater contamination only.
Contaminated soils are addressed in varying methods, including no
action, containment or off-site disposal. Alternatives 5, 7, 9 and
11 offer the reduction of MTV for groundwater contamination and soil
contaminat ion.

Long-Term Effectiveness and Permanence

The majority cf the alternatives presented in the FS would have
long-term effectiveness and permanence once clean-up goals are met.
Alternatives 4 through 11 address the contaminant plume in the
groundwater with similar designs of the extraction system but with
differing treatment technologies dependent upon final discharge
point. Alternatives 1, 2, and 3 do not offer permanent remedies for
any of the contaminated media present at the site.

Short-Tenr Effectiveness

The eleven alternatives were evaluated with respect to short-term
effectiveness. Alternatives 1, 2, and 3 provide no protectiveness to
human health and the environment; and subsequently the first three

alternatives offer no short-term effectiveness. Short-term
effectiveness is believed to be administered by the implementation of
Alternatives 4, 5, 8, and 9 with minimal problems. Alternatives 6
and 10 provide short-term effectiveness, but also introduce
considerations concerning the hazards associated with the excavation
of soils. Alternatives 7 and 11 also include excavation concerns as
well as mil|pI run control, and residual waste concerns. The
implementation of a site specific health and safety plan would
mitigate the hazards from excavation work. Engineering within the
Remedial D««ign plans would address emissions from incineration.

The short-term effectiveness of an alternative also includes
consideration of the time required for each alternative to achieve
protection. The following information is provided for those
alternatives that do provide short-term effectiveness:

Alternative 4-1 year cap installation, addresses soils
Alternative 5-3 years for initial soils treatment
Alternative 6 - 1.5 years for initial soils treatment
Alternative 7-2 years for initial soils treatment
Alternative 8-2 years for initial soils treatment
Alternative 9-3 years for initial soils treatment
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Alternative 10 - 1.5 years for initial soils treatment
Alternative 11 - 2 years for initial soils treatment

Alternatives 4 through 11 estimate that the groundwater water remedy
will achieve groundwater cleanup goals within 30 years.

Implementability

The implementability of an alternative is based on technical
feasibility, administrative feasibility and the availability of
services and materials. Services and materials are available for all
alternatives. Due to soil vapor extraction being an innovative
technology, there is limited demonstration data available. Factors
at the Jadco-Hughes site, such as depth of soil contamination and
size of soil contamination areas where considered in the development
of the various technologies. Additional concerns included Land
Disposal Restrictions in those alternatives were Off-site disposal
was considered. Concerns such as emissions were considered under the
short-term effectiveness criterion.

Cost

A present worth cost for the eleven alternatives presented for the
Jadco-Hughes site are presented below.

Alternative 1 - S 890,000 (No Action)
Alternative 2 - S 947,900
Alternative 3 - 51,505,900
Alternative 4 - $5,344,900
Alternative 5 - 56,279,900
Alternative 6 - 57,632,900
Alternative 7 - 59,754,900
Alternative 8 - 53,895,900
Alternative 9 - 54,830,900
Alternative 10 - 56,183,900
Alternative 11 - $8,305,900

More detailed information on the costing for each alternative is
presented in Appendix D.

. =^
State

The State of North Carolina, as represented by the North Carolina
Department of Environmental Health and Natural Resources, NC-DEHNR ie
in favor of the soil vapor extraction, soil flushing, groundwater
extraction and treatment via aeration, culvert replacement, surface
water diversion and monitoring. The State has expressed in its
letter of concurrence that the remedial design should also include
provisions for in-situ bioremediation in conjunction with soil
flushing. EPA concurs that a bioremediation treatability study
should be conducted during the remedial design phase and if
substantial additional benefits for little or no additional cost can
be shown, then bioremediation will be incorporated as an integral
part of the soil flushing/soil venting process. However,
incorporation of bioremediation into the soil remediation remedy



5 9 060
- 54 -

selection will only be accomplished based upon joint concurrence
between BPA, th« Sate of North Carolina and the PRPs. The State will
concur with the discharge of the treated water to the City of Belmont
POTW or other local POTW for further treatment if the POTW ie willing
to accept the waste.

In the event the city does not accept the treated groundwater
effluent, NC-DEHNR concurs with EPA's contingency alternative of
groundwater extraction and treatment by aeration, precipitation,
filtration, and carbon adsorption followed by surface water
discharge.

Community Acceptance

Based on comments made by citizens at the public meeting held on July
26, 199C, and those received during the public comment period, the
community agrees that an extraction and treatment system for the
groundwater, as well as the soil vapor extraction/soil flushing
technologies selected for soils are necessary for effectively
protecting human health and the environment. Citizens did make
concerted statements regarding their desire for EPA to not allow
incineration .

The Selected
Based on available data and analysis to date, the US EPA has proposed
Alternative 9 for the remedy selection for the Jadco-Hughes site.
The comparison of remedial alternatives conducted in the FS provided
the basis of this selection and are presented in this decision
document .

Alternative 9 involves deed and access restrictions, soil venting
with carbon adsorption of the off gas, soil flushing, culvert
replacement, surface water diversion, monitoring, groundwater
extraction and treatment by aeration and vapor phase carbon
adsorption on site, discharge to the city of Beiraont POTW or other
local POTW. However, in the event that a POTW has not agreed to
accept the discharge from the Jadco-Hughes site within a reasonable
period of time after the date of signature of the Record of Decision,
EPA has selected Alternative 5 as a contingency alternative.

Alternativ»-"B» consists of groundwater extraction and treatment by
ozone pre-treatment for metals followed by ultraviolet oxidation
(UVO) for r«*oval of VOCs. Effluent discharge would be to Tributary
B. Both the •elected and contingency alternatives include
institutional controls or other land use restrictions necessary to
prevent adverse effects to the remedy.

Alternative 9 was developed for treatment of constituents recovered
in groundwater to levels suitable for discharge to a POTW. The
proposed groundwater recovery system will include installation of
recovery wells in areas of known high contaminant levels. The
anticipated flow rate is estimated to be 1 gpra per well. Further
delineation of the plume will be necessary to determine the exact
location of extraction wells. The installation of bedrock wells may
also be necessary.
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A subsurface drainage tile trench will be used to collect
contaminated groundwater. Groundwater flows into the drain system
and is collected in a sump where it is pumped into the groundwater
treatment system. Figure 11 illustates a typical tile trench. This
technology is best suited to caoture contamination in shallow
groundwater.

Recovered groundwater will be piped to an on-site treatment system.
The actual treatment system will be based on the final discharge
option. For Alternative 9, the system would consist of an aeration
basin with an equalization tank. Air diffusion would be conducted
to provide a high rate air-to-water ratio. The air vented from the
aera-ion baeir. would be treated by carbon adsorption. The effluent
would be tested to verify that pre-treatment standards are met. The
effluent from the treatment system would be pumped to the nearest
City of Belmor.t sewer system manhole. The discharge would then be
transported, via the sanitary sewer, to the POTW where it would
undergo biological treatment.

Implementation of the treatment and discharge scenario proposed for
Alternative 9 would require the responsible parties to secure the
approval of administrative personnel from the city government of
Belmont. The treated effluent would have to meet pretreatment
criteria established by these administrative officials as well as
comply with E?A guidelines for discharging of a CERCLA wastewater to
a POTW.

Easements and rights-of-way would be required for installation of the
recovery wells and piping and the discharge piping to the sewer
interconnection. These easements and rights-of-way are essential to
the implementation of any remedial action.

The OEM will include monitoring of system controls which will be
incorporated to ensure the effluent quality meets established
pretreatment criteria prior to discharge to the POTW. The routine
O&M procedure will require monitoring performance of the recovery,
aeration, and discharge system components as well as periodic
cleaning or replacement of the packing media as well as the overall
system maintenance. Periodic monitoring of the groundwater will be
performed to assure that the remedy is working. The O&M plan will
also identify all residuals management necessary for the remedy as
well as minimum replacement times for carbon filters and other
expendable items. Detailed cost analysis for Alternative 9 is
contained in Appendix D, Part 2.

Alternative 5, the contingency alternative, is proposed in the event
that the POTW is unable to accept the effluent from the Jadco-Hughes
site. The primary differences between the preferred Remedial
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Chemical
Organics (ug/1)

Acetone

Benzene

2-Butanone
Carbon Tetrachloride
Chlorobenzene

clorethane

Chloroform

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

1,2-Dichloroethylene (Total

1,2-Dichloropropane

Ethylbenzene

2-Hexanone

Methylene Chloride

4-Methy-2-Pentanone

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichlorethylene
Vinyl Chloride

Xylene
Benzoic Acid

Bis(2-chlorawthyl)Ether
Bis (2-ethylfjiNcyl) Phthalate

1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene

Di-n-Butyl Phthalate

Phenol

1,2,4-Trichlorobenzene

Table 13

Remediation
'adco-Hughes

Cleanup Goal

700

1

170

0.3

300

10

0.19

0.3

0.3

7

) 70

0.56

29

10

5

350

0.7

1000

200

3

2.8

0.015
400

28,000

0.03

4

620

620

1.8

700

4200

9

Goals for the
Site

Risk Levela

1E-06

1E-06

3E-05

1E-06

1E-06

1E-04

1E-06

5E-06

1E-06

1E-06

1E-06

2E-06

1E-06

BasiBb

RfD

NC

NC

NC

NCC

CRQL

NC

NCd

NC

NC

PMCLe

NC

NC

CRQL

NC

RfD

NC

NC

NC

PMCLG

NC

NC

NC

RfD

CSF

PMCL

NC

NC

NC

RfD

RfD

PMCLG
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Table 13 (cont.)

Inorganics (ug/1)

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Iron

Lead

Manganese

Nickel

Vanadium

Zinc

Cleanup Goal

50

3

50

1000

1

5

50

300

15

50

150

20

5000

Risk Levela Basisb

2E-03

1E-04

PSMCL

PMCLG

NC

NC

PMCL

NC

NC

NC

RCG

NC

NC

RfD

NC

RfD = Reference Dose. This is the systemic threshold concentration
calculated as Reference Dose (mg/kg-day)* Body Weight (70kg)*
Relative Source Contribution (.10 for inorganics; .20 for
organics)/Daily Water Consumption (2 liters).

NC = North Carolina Water Quality Standard August 4, 1989

CRQL = Contract Required Quantification Limit. This is the
quantification limit specified by the Contract Laboratory
Program.

PMCL = Proposed Maximum Contaminat Level
. *

CSF Carcinogenic Slope Factor. This is the concentration which
corresponds to an incremental lifetime cancer risk of
1 x 10~6.

PSMCL Proposed Secondary Maximum Contaminant Level

PMCLG = Proposed Maximum Contaminant Level Goal

RCG = Recommended Cleanup Goal for lead at Superfund sites
(correspondence from the Directors of the Office of Emergency
and Remedial Response and Office of Waste Programs
Enforcement, June 21, 1990)
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Alternative. 9 and this contingency Remedial Alternative 5 are
twofold. Flit, Alternative 9 involves discharge to the POTW whereas
Alternative 5 discharges to surface water. Second, additional or
different treatment is necessary to meet surface water discharge
criteria. Treatment by ultraviolet oxidation involves the
construction of an onsite UVO treatment plant. UVO is a form of
chemical oxidation. Hydrogen peroxide and ozone (0̂ ) are the
common oxidants used for groundwater treatment. The oxidant is
bubbled through the wastewater while it is exposed to ultraviolet
light. The high energy ultraviolet radiation causes these oxidants
to form hydroxyl radicals which oxidize the chemical contaminants in
the wastewater UVO end products are water, carbon dioxide,
hydrochloric acid (in small amounts) and metal oxides. Inorganic
compounds will be pretreated prior to treatment of the organic
constituents by UVO. Ar. inorganic sludge requireing disposal would
result from this pretreatment..

Treatability studies will be conducted during the development of the
Remedial Design to ensure the successful operation as well as the
reliability of the treatment system. Treatability studies will be
conducted for the selected remedy or as well as the contingency
remedy, if the contingency remedy becomes necessary.

The effluent from the treatment system will be transported via a
gravity pipeline to the selected discharge point in Tributary B. A
NPDES discharge permit will be required which will include the
monitoring program to ensure compliance with surface water discharge
criteria. All NPDES substantive requirements will be met.

As in Alternative 9, O&M requirement for Alternative 5 would include
inspection of the performance of recovery, treatment, and discharge
system components and periodic cleaning or replacement of any
necessary equipment. Additional O&M required for Alternative 5 would
include the collected and stabilization of sludges generated during
metals pre-treatraent. The carbon adsorption system would require
periodic replacement. A detailed cost breakdown for Alternative 5 is
contained in Appendix d, Part 2. Upon deveopment of the Remedial
Design, further review of any ARARs applicable in the management of
residual wastes will be identified and complied with, i.e. sludge,
carbon filter*, etc.

Upon initial and tentative completion of the groundwater remediation,
the O&M requirement after shut down of extraction wells will require
monitoring of the groundwater on a semi-annual basis. After final
remediation of groundwater at the Jadco-Hughea site, a re-evaluation
of monitoring requirements will be conducted.

Under both the selected and contingency alternatives, groundwater
monitoring of the groundwater would be performed to assess the
efficiency of organic constituent recovery utilizing the system
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proposed. analytical results would be used to track the progress in
achievement of the remediation goals.

Soil treatment is the same for both the selected alternative and the
contingency alternative. Soil treatment is via a vacuum extraction
process followed soil flushing. The vacuum extraction process is a
technique for the removal and venting of VOCs and some semi-volatiles
from the ur.saturated zone. This technology would involve the
installation of extraction vents above the water table within the
waste soil similar to the conventional method of landfill gas
extraction. A vacuum system induces air flow through the soil,
stripping and volatilizing the VOCs from the soil matrix into the air
stream. Water in the air stream condenses, is separated from the air
stream and is transferred to the groundwater treatment system. The
contaminated air strea-T. would then flow through two activated carbon
units arranaed in a series. Clean water is then introduced into the
contaminated soil zone moving with the natural groundwater flow to be
collected within the groundwater collection system for treatment,
thereby enhancing the soil cleanup by a flushing mechanism. The soil
contamination at the Jadco-Hughes site has been found to be largely
organic in nature, and the major portion of the contamination was
determined to be volatile.

A security fence is being installed under the Interim Action Soil
Removal Program, and is being placed along the perimeter of the
property boundary. This will restrict unauthorized access to the
site as well as to the treatment area ultimately minimizing the
potential for direct human contact with any residual contaminated
media at the site.

The current flow of water from the spring, located to the east of the
site, accross the former operations area will be redirected as part
of the final remedy of the site. This in necessary because of the
potential for contamination to be introduced to the tributary system
since the former operations area will continue to be a source area
until remediation ia complete. The spring water ie uncontaminated
prior to entering the site.

The goal of tlii* remedial action is to restore groundwater to ita
beneficial JtM, which is, at this site, a potential drinking water
source. TttMrefore, groundwater remediation will be performed until
all contam££ftt*d water meets cleanup goals throughout the plume
area(s). Th« groundwater cleanup goals are presented in Table 13;
soil cleanup goale are identified in Table 14. Both the groundwater
and soil cleanup goals are developed for the cleanup and overall
protection of the groundwater. Groundwater cleanup goals were
derived from one of the following references:
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contamination and would allow the contaminants to remain in the
groundwater at concentrations above drinking water standards, thus
violating th* Safe Drinking Water Act (SDWA), which is a federal ARAR
for this site.

Reduction of Toxicity, Mobility, or Volume

Remedies that use treatment to reduce the mobility, toxicity or
volume (MTV) of the contaminants at a site are preferred over those
remedies that do not. The eleven alternatives presented in the FS
were evaluated under this criterion. Alternatives 1, 2, and 3 make
no attempt to reduce the KTV of site contamination. Alternatives 4,
6, 8, and 10 offer MTV reduction of groundwater contamination only.
Contaminated soils are addressed in varying methods, including no
action, containment or off-site disposal. Alternatives 5, 7, 9 and
11 offer the reduction of MTV for groundwater contamination and soil
contamination.

Long-Term Effectiveness and Permanence

The majority of the alternatives presented in the FS would have
long-term effectiveness and permanence once clean-up goals are met.
Alternatives 4 through 11 address the contaminant plume in the
groundwater with similar designs of the extraction system but with
differing treatment technologies dependent upon final discharge
point. Alternatives 1, 2, and 3 do not offer permanent remedies for
any of the contaminated media present at the site.

Short-Term Effectiveness

The eleven alternatives were evaluated with respect to short-term
effectiveness. Alternatives 1, 2, and 3 provide no protectiveness to
human health and the environment; and subsequently the first three

alternatives offer no short-term effectiveness. Short-term
effectiveness is believed to be administered by the implementation of
Alternatives 4, 5, 8, and 9 with minimal problems. Alternatives 6
and 10 provide short-term effectiveness, but also introduce
considerations concerning the hazards associated with the excavation
of soils. Alternatives 7 and 11 also include excavation concerns as
well as ftmifgnlone control, and residual waste concerns. The
implementation of a site specific health and safety plan would
mitigate th« hazards from excavation work. Engineering within the
Remedial Design plane would address emissions from incineration.

The short-term effectiveness of an alternative also includes
consideration of the time required for each alternative to achieve
protection. The following information is provided for those
alternatives that do provide short-term effectiveness:

Alternative 4-1 year cap installation, addresses soils
Alternative 5-3 years for initial soils treatment
Alternative 6 - 1.5 years for initial soils treatment
Alternative 7-2 years for initial soils treatment
Alternative 8-2 years for initial soils treatment
Alternative 9-3 years for initial soils treatment
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Alternative 10 - 1.5 years for initial soils treatment
Alternative 1 1 - 2 years for initial soils treatment

Alternatives 4 through 11 estimate that the groundwater water remedy
will achieve groundwater cleanup goals within 30 years.

Implementability

The implementability of an alternative is based on technical
feasibility, administrative feasibility and the availability of
services and materials. Services and materials are available for all
alternatives. Due to soil vapor extraction being an innovative
technology, there is limited demonstration data available. Factors
at the Jadco-Hughes site, such as depth of soil contamination and
size of soil contamination areas where considered in the development
of the various technologies. Additional concerns included Land
Disposal Restrictions in those alternatives were Off-site disposal
was considered. Concerns such as emissions were considered under the
short-term effectiveness criterion.

Cost

A present worth cost for the eleven alternatives presented for the
Jadco-Hughes site are presented below.

Alternative 1 S 890,000 (No Action)
Alternative 2 - S 947,900
Alternative 3 - $1,505,900
Alternative 4 - $5,344,900
Alternative 5 - $6,279,900
Alternative 6 - $7,632,900
Alternative 7 - $9,754,900
Alternative 8 - $3,895,900
Alternative 9 - $4,830,900
Alternative 10 - $6,183,900
Alternative 11 - $8,305,900

More detailed information on the costing for each alternative is
presented in Appendix D.

State Accap£ance
•ffa.

The State of Worth Carolina, as represented by the North Carolina
Department of Environmental Health and Natural Resources, NC-DEHNR is
in favor of the soil vapor extraction, soil flushing, groundwater
extraction and treatment via aeration, culvert replacement, surface
water diversion and monitoring. The State has expressed in its
letter of concurrence that the remedial design should alao include
provisions for in-situ bioremediation in conjunction with soil
flushing. EPA concurs that a bioremediation treatability study
should be conducted during the remedial design phase and if
substantial additional benefits for little or no additional cost can
be shown, then bioreraediation will be incorporated as an integral
part of the soil flushing/soil venting process. However,
incorporation of bioremediation into the soil remediation remedy
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selection will only be accomplished based upon joint concurrence
between EPA, -the Sate of North Carolina and the PRPs. The State will
concur with the discharge of the treated water to the City of Belmont
POTW or other local POTW for further treatment if the POTW is willing
to accept the waste.

In the event the city does not accept the treated groundwater
effluent, NC-DEHKR concurs with EPA's contingency alternative of
groundwater extraction and treatment by aeration, precipitation,
filtration, and carbon adsorption followed by surface water
discharge.

Community Acceptance

Based on comments made by citizens at the public meeting held on July
26, 1990, and those received during the public comment period, the
community agrees that an extraction and treatment system for the
groundwater, as well as the soil vapor extraction/soil flushing
technologies selected for soils are necessary for effectively
protecting human health and the environment. Citizens did make
concerted statements regarding their desire for EPA to not allow
incineration.

The Selected
Based on available data and analysis to date, the US EPA has proposed
Alternative 9 for the remedy selection for the Jadco-Hughes site.
The comparison of remedial alternatives conducted in the PS provided
the basis of this selection and are presented in this decision
document.

Alternative 9 involves deed and access restrictions, soil venting
with carbon adsorption of the off gas, soil flushing, culvert
replacement, surface water diversion, monitoring, groundwater
extraction and treatment by aeration and vapor phase carbon
adsorption on site, discharge to the city of Belmont POTW or other
local POTW. However, in the event that a POTW has not agreed to
accept the discharge from the Jadco-Hughes site within a reasonable
period of time after the date of signature of the Record of Decision,
EPA has selected Alternative 5 as a contingency alternative.

Alternative /:B, consists of groundwater extraction and treatment by
ozone pre-treatment for metals followed by ultraviolet oxidation
(UVO) for r arrival of VOCs. Effluent discharge would be to Tributary
B. Both the selected and contingency alternatives include
institutional controls or other land use restrictions necessary to
prevent adverse effects to the remedy.

Alternative 9 was developed for treatment of constituents recovered
in groundwater to levels suitable for discharge to a POTW. The
proposed groundwater recovery system will include installation of
recovery wells in areas of known high contaminant levels. The
anticipated flow rate is estimated to be 1 gpm per well. Further
delineation of the plume will be necessary to determine the exact
location of extraction wells. The installation of bedrock wells may
also be necessary.
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A subsurface drainage tile trench will be used to collect
contaminated groundwater. Groundwater flows into the drain system
and is collected in a sump where it is pumped into the groundwater
treatment system. Figure 11 illustates a typical tile trench. This
technology is best suited to capture contamination in shallow
groundwater.

Recovered groundwater will be piped to an on-site treatment system.
The actual treatment system will be based on the final discharge
option. For Alternative 9, the system would consist of an aeration
basin with an equalization tank. Air diffusion would be conducted
to provide a high rate air-to-water ratio. The air vented from the
aeration basin would be treated by carbon adsorption. The effluent
would be tested to verify that pre-treatment standards are met. The
effluent from the treatment system would be pumped to the nearest
City of Belmont sewer system manhole. The discharge would then be
transported, via the sanitary sewer, to the POTW where it would
undergo biological treatment.

Implementation of the treatment and discharge scenario proposed for
Alternative 9 would require the responsible parties to secure the
approval of administrative personnel from the city government of
Belmont. The treated effluent would have to meet pretreatment
criteria established by these administrative officials as well as
comply with EPA guidelines for discharging of a CERCLA wastewater to
a POTW.

Easements and rights-of-way would be required for installation of the
recovery wells and piping and the discharge piping to the sewer
interconnection. These easements and rights-of-way are essential to
the implementation of any remedial action.

The OSiM will include monitoring of system controls which will be
incorporated to ensure the effluent quality meets established
pretreatment criteria prior to discharge to the POTW. The routine
O&M procedure will require monitoring performance of the recovery,
aeration, and discharge system components as well as periodic
cleaning or^replacement of the packing media as well as the overall
system maintenance. Periodic monitoring of the groundwater will be
performed to assure that the remedy is working. The O&M plan will
also identify all residuals management necessary for the remedy as
well as minimum replacement times for carbon filters and other
expendable items. Detailed cost analysis for Alternative 9 is
contained in Appendix D, Part 2.

Alternative 5, the contingency alternative, is proposed in the event
that the POTW is unable to accept the effluent from the Jadco-Hughes
site. The primary differences between the preferred Remedial
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Table 13

^^ Groundwater Remediation Goals for the
Jadco-Hughes Site

Chemical
Organics (ug/1)

Acetone

Benzene
2-Butanone
Carbon Tetrachloride

Chlorobenzene
clorethane

Chloroform

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

1,2-Dichloroethylene (Total

1,2-Dichloropropane

Ethylbenzene

2-Hexanone

Methylene Chloride

4-Methy-2-Pentanone

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichlorethylene

Vinyl Chloride

Xylene
Benzoic Acid
Bis(2-chlorfiwthyl)Ether
Bis (2-ethyllHUcyl) Phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,4-Dichlorobenzene
Di-n-Butyl Phthalate
Phenol
1,2,4-Trichlorobenzene

Cleanup Goal

700

1

170

0.3

300

10

0.19

0.3

0.3

7

) 70

0.56

29

10

5

350

0.7

1000

200

3

2.8

0.015

400

28,000

0.03

4

620

620

1.8

700

4200

9

3 for the

Risk Levela

1E-06

1E-06

3E-05

1E-06

1E-06

1E-04

1E-06

5E-06

1E-06

1E-06

1E-06

2E-06

1E-06

Basis'3

RfD

NC

NC

NC

NCC

CRQL

NC

NCd

NC

NC

PMCLe

NC

NC

CRQL

NC

RfD

NC

NC

NC

PMCLG

NC

NC

NC

RfD

CSF

PMCL

NC

NC

NC

RfD

RfD

PMCLG
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Table 13 (cont.)

Chemical
Inorganics (ug/1)

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Iron

Lead

Manganese

Nickel

Vanadium

Zinc

Cleanup Goal

50

3

50

1000

1

5

50

300

15

50

150

20

5000

Risk Levela Basis*3

2E-03

1E-04

PSMCL

PMCLG

NC

NC

PMCL

NC

NC

NC

RCG

NC

NC

RfD

NC

RfD = Reference Dose. This is the systemic threshold concentration
calculated as Reference Dose (mg/kg-day)* Body Weight (70kg)*
Relative Source Contribution (.10 for inorganics; .20 for
organics)/Daily Water Consumption (2 liters).

NC = North Carolina Water Quality Standard August 4, 1989

CRQL = Contract Required Quantification Limit. This is the
quantification limit specified by the Contract Laboratory
Program.

PMCL = Proposed Maximum Contaminat Level
- -3

CSF Carcinogenic Slope Factor. This is the concentration which
corresponds to an incremental lifetime cancer risk of
1 x 10~6.

PSMCL Proposed Secondary Maximum Contaminant Level

PMCLG = Proposed Maximum Contaminant Level Goal

RCG = Recommended Cleanup Goal for lead at Superfund sites
(correspondence from the Directors of the Office of Emergency
and Remedial Response and Office of Waste Programs
Enforcement, June 21, 1990)
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Alternative 9 and this contingency Remedial Alternative 5 are
twofold. n«t, Alternative 9 involves discharge to the POTW whereas
Alternative 5 discharges to surface water. Second, additional or
different treatment is necessary to meet surface water discharge
criteria. Treatment by ultraviolet oxidation involves the
construction of an onsite UVO treatment plant. UVO is a form of
chemical oxidation. Hydrogen peroxide and ozone (O^) are the
common oxidants used for groundwater treatment. The oxidant is
bubbled through the wastewater while it is exposed to ultraviolet
light. The high energy ultraviolet radiation causes these oxidants
to form hydroxyl radicals which oxidize the chemical contaminants in
the wastewater UVO end products are water, carbon dioxide,
hydrochloric acid (in small amounts) and metal oxides. Inorganic
compounds will be pretreated prior to treatment of the organic
constituents by UVO. AT; inorganic sludge requireing disposal would
result from this pretreatment.

Treatability studies will be conducted during the development of the
Remedial Design to ensure the successful operation as well as the
reliability of the treatment system. Treatability studies will be
conducted for the selected remedy or as well as the contingency
remedy, if the contingency remedy becomes necessary.

The effluent from the treatment system will be transported via a
gravity pipeline to the selected discharge point in Tributary B. A
NPDES discharge permit will be required which will include the
monitoring program to ensure compliance with surface water discharge
criteria. All NPDES substantive requirements will be met.

As in Alternative 9, O&M requirement for Alternative 5 would include
inspection of the performance of recovery, treatment, and discharge
system components and periodic cleaning or replacement of any
necessary equipment. Additional O&M required for Alternative 5 would
include the collected and stabilization of sludges generated during
metals pre-treatment. The carbon adsorption system would require
periodic replacement. A detailed cost breakdown for Alternative 5 is
contained in Appendix d, Part 2. Upon deveopment of the Remedial
Design, further review of any ARARs applicable in the management of
residual wastes will be identified and complied with, i.e. sludge,
carbon filters, etc.

Upon initi«± and tentative completion of the groundwater remediation,
the OtM retirement after shut down of extraction wells will require
monitoring of the groundwater on a semi-annual basis. After final
remediation of groundwater at the Jadco-Hughes site, a re-evaluation
of monitoring requirements will be conducted.

Under both the selected and contingency alternatives, groundwater
monitoring of the groundwater would be performed to assess the
efficiency of organic constituent recovery-utilizing the system
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proposed. Analytical results would be used to track the progress in
achievement of the remediation goals.

Soil treatment is the same for both the selected alternative and the
contingency alternative. Soil treatment is via a vacuum extraction
process followed soil flushing. The vacuum extraction process is a
technique for the removal and venting of VOCs and some semi-volatiles
from the unsaturated zone. This technology would involve the
installation of extraction vents above the water table within the
waste soil similar to the conventional method of landfill gas
extraction. A vacuum system induces air flow through the soil,
stripping and volatilizing the VOCs from the soil matrix into the air
stream. Water in the air stream condenses, is separated from the air
stream and is transferred to the groundwater treatment system. The
contaminated air stream would then flow through two activated carbon
units arranged in a series. Clean water is then introduced into the
contaminated soil zone moving with the natural groundwater flow to be
collected within the groundwater collection system for treatment,
thereby enhancing the soil cleanup by a flushing mechanism. The soil
contamination at the Jadco-Hughes site has been found to be largely
organic in nature, and the major portion of the contamination was
determined to be volatile.

A security fence is being installed under the Interim Action Soil
Removal Program and is being placed along the perimeter of the
property boundary. This will restrict unauthorized access to the
site as well as to the treatment area ultimately minimizing the
potential for direct human contact with any residual contaminated
media at the site.

The current flow of water from the spring, located to the east of the
site, accross the former operations area will be redirected as part
of the final remedy of the site. This in necessary because of the
potential for contamination to be introduced to the tributary system
since the former operations area will continue to be a source area
until remediation is complete. The spring water ie uncontaminated
prior to entering the site.

The goal of this remedial action is to restore groundwater to its
beneficial .tis«, which is, at this site, a potential drinking water
source. TfciBr«fore, groundwater remediation will be performed until
all contami$*'t*d water meets cleanup goals throughout the plume
area(s). Th* groundwater cleanup goals are presented in Table 13;
soil cleanup goals are identified in Table 14. Both the groundwater
and soil cleanup goals are developed for the cleanup and overall
protection of the groundwater. Groundwater cleanup goals were
derived from one of the following references:
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a = The risk level represents the risk level for the carcinogenic
compounds that corresponds to a lifetime exposure to the

groundwater cleanup goal. The risk level calculation assumes

a 2 liter daily consumption rate by a 70 kg person.

b = The North Carolina Water Quality Standard was used as the

remediation goal for all chemicals which have a promulgated

standard. If a North Carolina Standard was not available,

the following hierarchy was used to establish cleanup goals.

(1) PMCL or PMCLG (for nonzero PMCLGs)

(2) PSMCL

(3) Health based values using RfD for noncarcinogens and CSF
for carcinogens

(4) Contract required guantitation limit

c = The proposed MCL for chlorobenzene is 100 ug/1.

d = Due to structural similarities, the North Carolina Standard
for 1,2-dichloroethane was used for 1,1-dichloroethane

e = The goal represents the PMCL for cis-l,2-dichloroethene
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SOIL CT£ftNUP GCfcLS
JADOD-BJGEES SUPERFiaTO SITE

Chemical Cleanup Goal Units

arsenic 48.0 mg/kg
barium 360.0 mg/kg
cadmium 6.0 nig/kg
carbon tetrachloride 3,689 ug/kg
chloroform 15,865 ug/kg
chronrLum a 140 .0 rng/kg
1,2-dichlorobenzene 1.5 mg/kg
lead 1.3 mg/kg
mercury a 0.15 mg/kg
PCBs 10.0 rag/kg
selenium 4.6 mg/kg
silver 0.6 mg/kg
vinyl chloride 14 ug/kg

The above identified soil cleanup goals are developed for the
protection of the groundwater and are designed to ultimately
eliminate any leachability frcm soil contamination that would exceed
the established groundwater cleanup goals (Table 13).

Based on the established background soil concentration as
established by the RI.

The above established cleanup goals for soil were published in
the Administrative Record established in lieu of sufficient site



59 068
o Reference Dose (RfD) ie the systemic threshold

concentrations calculated for the protection of human
health. (See further explanation on Table 11);

o North Carolina Groundwater Regulations;

o For those groundwater standards promulgated by the State of
North Carolina that are below analytical detection limits,
the cleanup goals were established at the Contract Required
Quantification Limit (CRQL) specified by the Contract
Laboratory Program (CLP) utilized by the USEPA.

o Proposed Maximum Contaminant Levels (PMCL), Proposed
Secondary Maximum Contaminant Levels (PSMCL), and the
Proposed Maximum Contaminant Level Goals (PMCLG) are used
when the PCML is more conservative and therefore more
protective of human health and the environment;

o The Carcinogenic Slope Factor (CSF) is used to determine
the "one-in-a-million" incremental lifetime cancer risk and
to establish a health based number for the protection of
human health

o The cleanup goal established for lead in groundwater was
obtained from correspondence from the Directors of the
Office of Emergency and Remedial Response and Office of
Waste Programs Enforcement, USEPA, June 21, 1990 as the
Recommended Cleanup Goal for lead at Superfund sites.

Table 14 identifies specific cleanup goals for thirteen soil
contaminants. The final cleanup goals for the remaining soil
contaminants at the Jadco-Hughes site will be developed during
pre-design work and will be based on site specifc data. Partition
coefficients must be derived from site specific soil column tests.
Soil cleanup numbers will be designed to ensure that the remaining
leachability of the soil contamination will not exceed the
groundwater cleanup goals upon final remediation.

As previously Btated, the goal of this remedial action is to restore
groundwatw-to its beneficial use, which is to a potential drinking
water sour̂ . Based on information obtained during the RI and on a
careful anafiyBis of all remedial alternatives, EPA and the State of
North Carolina believe that the selected remedy or the contingency
remedy will achieve this goal. It may become apparent, during
implementation or operation of the groundwater extraction system and
its modifications, that contaminant levels have ceased to decline and
are remaining constant at levels higher than the remediation goal
over some portion of the contaminated plume. In such a case, the
system performance standards and/or the remedy may be reevaluated.
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The selected or contingency remedy will include groundwater
extraction for an estimated period of 30 years, during which the
system's performance will be carefully monitored on a regular basis
and adjusted as warranted by the performance data collected during
operation. Modifications may include:

a) alternating pumping at wells to eliminate stagnation
points;

b) pulse pumping to allow aquifer equilibration and to allow
adsorbed contaminants to partition into groundwater;

c) installation of additional extraction wells to facilitate
or accelerate cleanup of the contaminant plume; and

d) at individual wells where cleanup goals have been attained,
and after analytical confirmation, pumping may be
discontinued.

To ensure that cleanup goals continue to be maintained, the aquifer
will be monitored at those wells where pumping has ceased on an
occurrence of every year following discontinuation of groundwater
extraction. This monitoring will be incorporated into the overall
site monitoring program which will include the

If, in EPA'a judgment, implementation of the selected remedy clearly
demonstrates, in corroboration with strong hydrogeological and
chemical evidence, that it will be technically impracticable to
achieve and maintain remediation goals throughout the area of
attainment, a groundwater remedy contingency will be developed and
implemented. For example, a contingency may be invoked when it has
been demonstrated that contaminant levels have ceased to decline over
time, and are remaining constant at some statistically significant
level above remediation goals, in a discrete portion of the area of
attainment, as verified by multiple monitoring wells.

Where such a contingency situation arises, groundwater extraction and
treatment would typically continue as necessary to achieve mass
reduction and remediation goals throughout the rest of the area of
attainment *..--

If it is determined, on the basis of the preceding criteria and the
system performance data, that certain portions of the aquifer cannot
be restored to their beneficial use, all of the following measures
involving long-term management may occur, for an indefinite period of
time, as a modification of the existing system:

a) engineering controls such as physical barriers, or long-terra
gradient control provided by low level pumping, as
containment measures;
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b) chemical-specific ARARs will be waived for the cleanup of
those portions of the aquifer based on the technical
impracticability of achieving further contaminant reduction;

c) institutional controls will be provided/maintained to
restrict access to those portions of the aquifer which
remain above health-based goals, since this aquifer is
classified a potential drinking water source;

d) continued monitoring of specified wells; and

e) periodic reevaluation of remedial technologies for
groundwater restoration.

The decision to invoke any or all of these measures may be made
during a periodic review of the remedial action, which will occur at
intervals at least every five years.

Statutory Determinations

The US EPA has determined that both the selected and contingency
remedies will satisfy the following statutory requirements of Section
121 of CERCLA: protection of human health and the environment,
attaining ARARs, coat-effectiveness, and utilization of permanent
solutions and alternative treatment technologies to the maximum
extent practicable

Remedial actions performed under CERCLA must comply with all
applicable or relevant and appropriate requirements (ARARs). All
alternatives considered for the Jadco-Hughes site were evaluated on
the basis of the degree to which the remedy would comply with these
requirements. The selected remedy was found to meet or exceed the
following ARARs, ae presented below:

Clean Water Act/Safe Drinking Water Act;
EPA's detemination of appropriate groundwater cleanup criteria
involved an evaluation of contaminant concentrations relative to
available health-baaed standards. Such limits, including Maximum
Concentrations Limits (MCLs) and Maximum Concentration Limit
Goals (MCLGs), and Federal Ambient Water Quality Criteria (AWQC),
Section "304 of the Clean Water Act (CWA) used as prescribed in
Section 121(d) (2) (b) (i) of CERCLA, as defined by the Safe
Drinking Water Act (SDWA) (40 CFR Part 141 and 142) and the Clean
Water Act, respectively, will be achieved by the selected remedy
presented in this decision document.

Toxic Substances Control Act (TSCA);
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The majority of the PCS contamination detected at the
Jadco-Hughee site will be addressed under the interim removal
action. This removal action will be conducted in accordance to
those requirements define by TSCA in the disposal of PCBs .

Federal Occupational Safety and Health Administration Act (OSHA) :
The lead party conducted and implementing the Remedial Action
will develop and implement a health and safety program for all
site workers. All onsite workers will meet the minimum training
and medical monitoring requirements outlined in 40 CFR 1910.

Resouce Conservation and Recovery Act
The implementation of the selected remedy will not constitute
"placement" under the RCRA Land Disposal Restrictions (LDRs) but
the generation of spent activated carbon from the water and vapor
treatment systems and the accumulation of heavy metal sludges in
the contingency alternative could trigger applicability of RCRA
LDRs if the waste streams demonstrate RCRA characteristics and if
the carbon is not being shipped off to be regenerated (this would
exempt it as a solid waste). Should RCRA LDRs be triggered, or
if wastes are unexpectedly uncovered during the the remedy
implementation that require additional containment, treatment ,
or removal, LDRs will be complied with or appropriate variances
will be obtained.

Effluent Guidelines and Standards, 40 CFR 400 Subchapter N,
FWPCA:
Any discharge to publicly owned treatment works must comply with
these requiremnts, the selected remedy is designed to discharge
to Belmont POTW;

National Pollution Discharge Ellimination System;
The substantive requirements of NPDES must be met in the event
that the contingency remedy must be utilized. The contingency
would be to discharge to surface waters either on Bite or
adjacent to the Jadco-Hughes site.

North Carolina Superfund Act;
The State of North Carolina has been involved with the review and
oversight of the Remedial Investigation and Feasibility Study
conducted at the Jadco-Hughes site for the development of this
final rMMdy decision.

North Carolina Groundwater Regulations/North Carolina Water
Quality Standard August 4, 1989;
Many of the final cleanup goals established for the Jadco-Hughes
site were directly from those promulgated groundwater standards
of North Carolina.
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PratecrtLaa'-Qf Human Health and the Environment

The selected and contingency remedies adequately protect human health
by reducing the risk of consumption of contaminated groundwater.
This will be accomplished through the capture of the groundwater
contaminant plume. Environmental risk will be reduced by eliminating
the impact of groundwater into the tributary by the replacement of
the culvert as well as the redirection of the spring water.
Treatment of soils will reduce the source of contamination to the
groundwater. No unacceptable short-term risks will result from the
implementation of these remedies.

Attainment of Applicable or Relevant and Appropriate Requirements

As established, all CERCLA remedial actions must comply with all
established ARARs. These remedies assure that the groundwater at the
Jadco-Hughes site will meet available MCLs under the Safe Drinking
Water Act (SDWA) as well as the North Carolina Administrative Code,
Title 15, Subchapter 2L; Classification and Water Quality Standards
Applicable to the Groundwaters of North Carolina. For those
chemicals which do no have assigned MCLs or other specified cleanup
goal, to-be-considered health-based values will be attained.
Discharge from the groundwater treatment system will meet either the
POTW's pretreatment standards or NPDES permit discharge limits under
the Clean Water Act (CWA). The CWA is an applicable requirement,
while the SDWA (MCLs) is relevant and appropriate.

Cost-Effectiveness

Alternative 9, the selected alternative, is the most cost-effective
remedy that will achieve clean-up goals. The total present worth
cost is $4,830,900, Alternative 5, the contingency alternative,
would provide a comparable level of protection has a present worth
cost of $6,279,900.

The US EPA has determined that the costs of the selected and
contingency alternatives are proportionate to the overall
effectiveness and both are a reasonable value for the money.

Utilizatiotfr of Permanent Solutions and Alternative Treatment (or
Resource Recovery) Technologies to the Maximum Extent Practicable
(MEP)

Bo-h the selected and contingency alternatives utilize permanent
solutions and treatment technologies to the maximum extent
practicable. Both provide short-term and long-term effectiveness and
would reduce the toxicity, mobility, and volume through extraction
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and treatment of the groundwater. Both would require an estimated 30
years to achieve groundwater clean-up goals. Both would require an
estimated 3 years to achieve soil clean-up goals. The selected
remedy, Alternative 9, is the most cost-effective remedy but not may
not be imp 1 ernentaJole if the City of Belmont POTW or other local POTW.
is unable to accept discharge from the Jadco-Hughes site within a
reasonable period of time after the signature of this ROD.
Alternative 5 costs just under $1.5 million more and would become the
selected remedy for the site if the above contingency is not met.

Preference for Treatment as a Principal Element

The statutory preference for treatment will be met because the
principal threat from the Jadco-Hughes site is ingestion of
contaminated groundwater. Both the selected and contingency remedies
will reduce this risk to public health through the capture of the
groundwater plume as well as the reduction of the source of
groundwater contamination via soil treatment.

Documentation of Significant Changes

Two significant change from the proposed plan is incorporated in this
decision document. The proposed plan recommended that the
groundwater treatment in Alternative 9 would be utilized with three
discharge options: to POTW, to surface water with NPDES permit, or
natural infiltration onsite. However, the Feasibility Study
identified a separate treatment for groundwater that would be more
effective and more effecient for meeting surface water discharge
requirements of an NPDES permit. Additional public comment is not
necessary because incorporation of this technology in Alternative 5
is considered a logical outgrowth of the information on which the
public already had the opportunity to comment.

The second significant change is the culvert replacement option. The
proposed plan recommended the possibility of removing the buried
culvert to •liminate groundwater discharge with surface water
diversion. 'fBowever, the replacement technology as identified in the
FS has beds-incorporated into the selected remedy. This is
predominantly due to storm water and flood control problems that are
not cost-effective to implement. Confirmation of the elimination of
groundwater discharge will be determined by results of the
comprehensive site monitoring program which will occur on a quarterly
basis.
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RISK ASSESSMENT CERTIFICATION

The Region IV risk assessment staff has reviewed the PRP-

generated risk assessment for the Jadco-Hughes NPL Site, Belmont,

NC for compliance with current Agency health risk guidance and

policy. Comments were conveyed to the Potential Responsible

Parties (PRP) through the Remedial Project Manager and

appropriate changes/corrections have been incorporated into a

revised risk assessment document. In accordance with the

requirement of OSWER Directive No. 9835.15 (8/28/90), it has been

determined that the final risk assessment as summarized in this

Record of Decision conservatively conveys the upperbound cancer

and the systemic toxicity risks posed through all reasonably

likely current and future exposure scenarios by contaminants

identified at this site. Therefore, it is acceptable to the

Agency.

ELMER W. AKIN / DATE
HEALTH ASSESSMENT OFFICER /
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5 9 076 RESPONSIVENESS SUMMARY

This community responsiveness summary is divided into the following sections:

SECTION I. Overview. This section discusses EPA's preferred
remedial action alternative and public reaction to
this alternative.

SECTION II. Background on Community Involvement and Concerns.
This section provides a brief history of community
interest and concerns raised during remedial planning
activities at the Jadco-Hughes Site.

SECTION III. Summary of Major Comments Received During the Public
Meeting and the Public Comment Period and EPA's
Responses to These Comments. Information provided in
brackets [ ] supplements and/or clarifies the Agency
responses given during the public meeting.

SECTION IV. Remaining Concerns. This section describes the
remaining community concerns that EPA should be aware
of in conducting the remedial design and remedial
action at the Jadco-Hughes Site.

SECTION V. Transcript of the Public Meeting. This section
provides a transcript of the Proposed Plan Public
Meeting held at the Catawba Heights Elementary
school. The meeting was held on July 26, 1990.

SECTION I. OVERVIEW

The formal comment period for the Jadco-Hughes Superfund Site was held
from July 26, 1990 through August 24, 1990. The comment period was
extended to September 18, 1990. The Selected Alternative for Remedial
Action at the site addressed the soils contamination, the surface water
contamination and the groundwater contamination. A copy of the Proposed
Plan Fact Sheet, as well as a copy of the Jadco-Hughes Risk Assessment
Fact Sheet are attached to this Responsiveness Summary as Attachment A.

During the public meeting, the results of both the Remedial Investigation
and the Feasibility Study were described to the attendees. The different
technologies that were identified and analyzed for potential use at the
Jadco-Hughes Site were also presented. The discharge location had not
been finalized at the time of the public meeting; the Proposed Plan
listed three discharge options which included discharge to the publicly
owned treatment works (POTW), discharge to surface water or onsite
infiltration.

The overall Community response indicates that residents favor the
remedial action selected for the site.
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SECTION II. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

The Jadco-Hughes Site is an abandoned solvent recovery and storage facility
located in North Belmont, North Carolina in Gaston County. The six acre site
is situated in a community characterized by residential areas and light
industrial use. Homes are located immediately adjacent north of the site.

The operations at the site were conducted between approximately 1968 and 1975
when the State of North Carolina ordered the operations to cease. The State
also ordered the site to be cleaned up; cleanup continued on the site through
1978. Based on results of environmental samples collected by the EPA in 1983,
the site was proposed to the National Priorities List and finalized in 1986.

The majority of the public interest and participation occurred during the years
of active operation and subsequent cleanup. Pressure from the local citizens
ultimately resulted in the State ordered cleanup. Active public involvement
decreased substantially with the resolution of the main problems associated
with the operations on the site, i.e., fish kills, drum spills, site fires,
odors from the storage and incinerator, etc. Essentially, the primary
objective of closing the site had been met.

During the sampling activities that occurred between 1983 and 1990, many of the
residents have allowed their wells to be sampled and analyzed for site related
contaminants. In addition to the EPA sampling efforts, the State of North
Carolina also had some of the private wells sampled.

Formal community relations were conducted in the vicinity of the site as a
result of the NPL status of the site. A Community Relations Plan was developed
and updated as the Remedial Investigation progressed. Several site-specific
fact sheets have been distributed. Two public meetings have been held to
discuss the progress and the results of the Remedial Investigation and to
formally submit the Proposed Plan to the community. The Administrative Record
was available at the Belmont Branch of the Gaston County Library where
Information Repository has been established for more than two years. Prior to
the meeting, EPA published a public notice to announce the meeting and the
specific time frame of the Public Comment Period (July 26, 1990 to August 24,
1990, and then subsequently extended to September 18, 1990).

SECTION III. SUMMARY OF PUBLIC COMMENTS RECEIVED DURING THE PUBLIC MEETING AND
THE PUBLIC COMMENT PERIOD AND AGENCY RESPONSES

Concerns that the community has identified include a desire to eliminate
incineration as a treatment option for this site. Monitoring of residential
wells has been identified as a priority concern by residents, State officials
and EPA. Public water lines are available in the area. A comprehensive study
will be conducted to determine all currently used residential wells in the
immediate area downgradient. This data will supplement the well inventory
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report conducted by the Jadco-Hughes Steering Committee of Potentially
Responsible Parties. Additional monitoring of these wells is required by the
Record of Decision. Property values and land value in the vicinity of the site
is another concern identified by the community.

Specific community comments presented at the public meeting are outlined as
follows:

* A citizen requested that incineration be "ruled out" completely.
Agency Response: Incineration is not being proposed for remediation
at the Jadco-Hughes Site.

* A definition for PCBs and VOCs was requested.
Agency Response: PCBs are defined as polychlorinate biphenyls. These
were used in transformers in the past and are organic in nature and
are not volatile by nature, or do not readily evaporate. [A PCB
compound is one of several aromatic compounds containing two benzene
nuclei with two or more substituent chlorine atoms. They are
colorless liquids. Because of their persistence, toxicity, and
ecological damage via water pollution, their manufacture was
discontinued in the United States in 1976.] VOCs are defined as
volatile organic compounds which are characterized by their readiness
to evaporate. [Organic chemicals which possess the tendency of a
solid or liquid material to pass into the vapor stage at a particular
temperature; for example, at ambient or even elevated weather
temperatures such as a warm summer day.

* Clarification was requested on how much contamination remains in the
soil at the site.
Agency Response: The majority of the waste materials were removed
during the removal action that took place between 1975 through 1978.
However residual contamination has been confirmed in some areas. The
PCB removal action was discussed in some detail outlining the cleanup
levels for the removal. The cleanup goal has been defined at 10 parts
per million (ppm). The area will be cleaned up until no PCB remains
in the soil greater than 10 ppm. (The soil, removal work plan is
included in the Record of Decision as an Appendix.)

* A citizen asked how far'the contamination Tin the qroundwaterl has
gone and whether it would stop before it fthe contaminant plume 1 gets
to his well.
Agency Response: There have been low levels of contamination from the
site that have been detected in private well samples, though all those
levels have been well below drinking water standards. The groundwater
extraction system was discussed as to the effects it would have on the
plume, such as stopping the migration of the plume so that it would
not impact the private wells.

* A citizen asked if the site will be cleaned up well enough to live on
the site or to develop the land.
Agency Response: The Selected Remedy, when implemented will clean the
site up for whatever purpose. The groundwater treatment will restrict
any drinking water wells from being placed on the site until the
cleanup goals are met.
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* Several questions focused on the qroundwater plume, the extraction

system, the final disposal option.
Agency Response: The three options of discharge were discussed
identifying the criteria that would have to met for the respective
discharge option. The extraction system was also briefly discussed as
well as the monitoring requirements to ensure that the pump and treat
system will work as designed. [Some discussion centered around
problems that the Belmont POTW had been experiencing.]

* A member of the Potentially Responsible Party (PRP) Steering Committee
asked if the Proposed Plan included the removal of the culvert and the_
diversion of the stream.
Agency Response: Yes, that is the Agency's proposal. The storm
drainage of the area was also discussed.

* A citizen asked if property value around the site was going to decrease
or be affected.
Agency Response: The Agency does not have the answer to that
question. The real estate market is not addressed by the Agency.
However, the area is known for being a growing area, called the
"Metrolina Area". [EPA is a regulatory Agency and must enforce CERCLA,
but cannot attempt to predict changes in property values.]

* A citizen asked what he could do to get his well checked.
Agency Response: The PRPs have offered that service. Please see the
representative. [During the formal comment period, a letter was
received by the Agency of another citizen located in the vicinity of
the site that requested his well to be sampled. This request will be
forwarded to the PRPs. The Agency agreed to sample this well if the
PRP Steering Committee should refuse.]

Remaining questions centered around the comment period, the availability of the
Administrative Record and the availability of the Meeting Transcript.

SECTION IV. REMAINING CONCERNS

In addition to the concerns identified above, additional monitoring
(sampling/analysis) of residential wells for site related contaminants and well
use may be necessary and has been specifically requested by the State of North
Carolina.

SECTION V. TRANSCRIPT OF THE PUBLIC MEETING

See Attachment A.
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ATTACHMENT A

MEETING TRANSCRIPT
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THIS, a Public Hearing of Jadco-Hughes Superfund Site,

held on Thursday, July 26, 1990, beginning at, approximately,

7:37 P. M. in the Catawba Heights Elementary School, 101

School Drive, Belmont, North Carolina, before Libby B. Sims,

Court Reporter, 402 Sunset Circle, Dallas, North Carolina,

with BARBARA BENDY, Remedial Project Manager, presiding, the

following proceedings were had, to wit:
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-- THURSDAY, JULY 26, 199Q - 7=30 P.M. --
l

I

3

4 MS. BARBARA BENOY:- Good evening and welcome.

Thanks for waiting a few minutes. I guess we've got about

everybody here. Most of you already know who I am, but I ' l l

cover it again. I'm also going to be trying to does these

8 overviews myself; so bear with me.

9 j My name is Barbara Benoy and I represent, the

10 Environmental Protection Agency as the Remedial Project

Manager assigned to the Jadcc-Hughes site.

12 uie appreciate your coming out tonight. I know that

t veybody ' £: schedule is busy but this is an important meeting

and thank you a l l .

15 The last meeting that we held here was in November

16 r,j~ 1989 during which we presented to you the preliminary

results cf the Remedial Investigation.

18 Tonight's meeting we'll also present the results of

19 the Remedial Investigation as well as the results of the

20 Feasibility Study but, more specifically, EPA is presenting

21 a proposed plan. It's a proposed plan for the remedy of the

22 site for the clean-up of Jadco-Hughes site and I know that

23 you are all very glad to hear that we've gotten to this

24 point.

25 This meeting will initiate the formal thirty-day

Page 2
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public comment period. Today is the first day. As I said

2 before in past meetings with you that your involvement, your

3 concerns, your questions, your comments are very, very

4 important to us. They are vital as part of the decision-

making process. And, again, I appreciate you coming out.

Because EPA wants to accurately address each and

every concern, we do have a Court Reporter. She will be

generating a transcript. That transcript will, also, be

available &t the information repository. Most of you are

familiar with the information repository already. It's been

11 established and now has the -- the administrative record

12 which has all of that documentation that EPA uses to make a

13 decision for the remedial site. I did check the

14 administrative record, it is at the. library and it is

available for you now.

Hopefully, you all got a set of the handout sheets.

17 They should be all of the same fliers, but they're not all

18 going to be in the same order. There were some last minute

19 changes that I've made.

20 Turning your attention to the agenda. I'm going to

21 try to keep the presentation part of this meeting very, very

22 brief. It's going to cover the Superfund Process and how it

23 applies to the Jadco-Hughes site, where we are in that

24 process. We'll talk about the site history. Again, we'll

25 talk about the results of the Remedial Investigation and the

Page 3
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Feasibility Study. The next item will be the EPA's proposal

for clean-up. Michael Henderson will then address Community

3 Relations; and at that point in time, the real purpose of

4 our meeting is to hear any questions, comments from you. I

5 would like to keep a majority of that meeting for that

6 purpose. And if you don't mind, we will hold the

7 question/answer period at the end. If you'll just hold your

8 questions or if you think of a question, write it down so

9 that you don't forget it.

10 uie have several people here tonight, 1 also want to

11 introduce. They will be available later for the questions

12 and answers; and if you guys don't mind, just stand UP when

I cell your name.

f-'ichael Henderson. Michael is with the EPA, He is

Community Relations Coordinator assigned for this meeting,

15 Jacco-Hughes site. He was with us last meeting.

1~ | Elmer Akin. Elmer Akin is with the Environmental

18 Protec.tion Agency's Health Assessment Office. He is also

19 with Region Four in Atlanta.

20 Lee Thomas. Lee is from the EPA Ground-Water

21 Technology Unit, again, Region Four's Office in Atlanta.

22 Giezelle Bennett. Giezelle is in the Superfund

23 Branch. She is my current Supervisor.

24 Joe Claypool . Joe is with CPMFPC. Joe has worked

25 directly with the site on a monitoring capacity watching all

Page 4
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the activities with the Remedial Investigation and

Feasibility Study. EPA is required to have a third-party

3 oversite available watching all PRP activities, all RI/FS

4 activities and I'll explain a little bit more of that anc if

5 I don't clarify it, ask me. The oversite is to insure that

6 EPA's protocols, standards or procedures are all adhered to.

7 | U'ith us, also, tonight are Lee Crosby and Jack

Butler from the North Carolina Department of Environmental

9 I --• sorry, should have called one name at £ time --

10 Department of Environmental Health and Natural Re-sources.

Ue thank you for coming, also.

12 Okay. Move on to Superfund Process. After we did

this line, it's not quite in order but, hopefully, I'll be

able to clarify. Can you see this?

15 in 1980, the Comprehensive Environmental Response

enc1 L i a b i l i t y Act -- there's something missing -- I'm

17 sorry -- CERCLA wes passed to deal with some of the nation's

1S hazardous waste sites. The law is, also, known as

19 Superfund. I'm sure you're more familiar with that -- with

20 that name. It requires the EPA to determine the nature and

21 extent of contamination on a Superfund site.

22 When Superfund was reauthorized in 1986, even more

23 stringent clean-up criteria were identified. To follow this

24 process, a site can be discovered in a lot of different

25 ways. Uhat usually happens is the State contacts the EPA if

Page 5
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it's a concern. A preliminary assessment or a site

inspection is done. Data is gathered and we subject the

3 site to what is known as an HRS ranking and that's just a

4 model takes to the ground water, the surface

5 water , how the: water is used, whether it's drinking water,

6 whether it's a recreational use. It also takes into -- it

7 takes the environment, any environmental concerns into

account. And it comes up with numerical scores. And the

magic number is 28.5, and they decide if it ranks above 28.5

'•0 it's proposed for inclusion in the National Priorities List,

11 v-'hich we call NPL . If you haven't figured out yet, we use a

12 lot of acronyms from the alphabet, so, I'll try not to give

you much of that.

14 When I'm talking about the fact that it's out of

order , the PRP search is actually or usually done between

16 the HRS Ranking end the RI/FS negotiations.

17 PRP stands for Potentially Responsible Parties,

is The agency conducts the search to determine if there are

19 parties that might have been come on in -- generator,

20 site-owners, disposers, anyone who might have been

21 potentially responsible for the site contamination. And if

22 those parties, when they're identified, are willing and able

23 to conduct the activities, EPA negotiates with those parties

24 and allows them to do the work. That saves money for the

25 funds for sites where we don't have the potentially

Page 6
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1 responsible party -- potentially responsible party

2 identified. So, those two bubbles are really reversed.

3 If you cannot come to agreement with the PRPs, then

4 again, Superfund monies can be spent and the PRPs may be

5 liable for the cost that is spent.

6 At that point in time, when negotiations occur --

7 let me back up a second -- if there is agreement, then a

8 Consent Order which is a -- it's a legal document -- EPA hes

9 their attorneys, PRPs have their attorneys -- and we do come

10 to some sort of agreement to conduct the work.

11 The RI/FS is then conducted. The Remedial

12 Investigation, the P.I, is a study, it's an in-depth study

"'3 thet determines the nature and extent of the contamination.

14 ; t, determines the media that's been contaminated. It

15 I determines where it is, how deep it is, how far it's gone.

16 The Feasibility Study is then conducted which looks at the

17 available technology of how we can cleanup particular

15 medias. How do you cleanup ground water out of grass roots?

19 Down in the ground water. How do you cleanup sub-surface

20 soils? And we're still learning. We will continue to learr.

21 for a long time.

22 At that point, we take the alternatives with the

23 different technologies that we looked at that can be used

24 for particular sites and we develop them on a site specific

25 basis. Some things just aren't practical or they're too

Page 7
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expensive; and in further development process, there's a

proposed plan that comes out. One, in particular, looks the

best so to speak. Once the proposed plan or the selected

alternative is developed, it is presented to the State,

presented to the public or to the community. We would like

your acceptance. We need to know your response to it.

That's why we're here. All the comments, all the analytical

data, any -- all the applicable environmental laws that also

apply; the water act, any State statutes.

10 They're also taken into account when we make the

11 ' decision which brings us to ROD. That stands, for Record of

12 Decision. Once all this information is compiled, your

13 • cornir.ents , the-- State's, response, all the data, we develop a

Record of Decision submitted to my Regional Administrator

15 and hopefully he approves it.
i

16 After approval, we may enter into negotiations with,

the PRF's to conduct the Remedial Design and Remedial Action.

18 The Remedial Design is just what it says. It's the actual

19 design of the cleanup. It's the engineering specs; it's

20 well locations, fence locations, monitoring programs. It

21 has everything in the plan -- we have to again to approve

22 and review to make sure the State approves; and in RA,

23 Remedial Action, is the point we all like to get to, actual

24 cleanup, the implementation of the cleanup of the site.

25 The only -- at that point, what you have left is

Page 8
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the removal of the NPL. The only time that that can occur

is when the site has actually been cleaned up and that's all

3 in the process, also. There are certain types of ground

4 contamination that could take years, decades.

5 I'd like to go to sites specific now and bring it

6 to the Jadco-Hughes site.

7 When I made my introductions earlier, I failed

to -- to acknowledge some of our PRPs are here tonight; and

we hc.ve the S-teering Committee spokesperson and their

10 j consultants, consultants; and attorney -- Ben, would you

11 like to introduce any of your people.

MR. BEN LEACH:- I guess we're just here to listen.

13 But I don't think we have anything to talk about.

MS . SENOY:- As most of you know, the Jadco-Hughes

15 site, is located in Belmont, Longhaven Street, and I believe

it's right over this h i l l , or this hill, this one?

17 It consists of, approximately, six acres and it was

originally used ss a solvent reformation facility or it was

19 supposed to be used for that. That process -- that

20 facility, design, ultimately failed and it resulted in more

21 of a storage facility of quite a bit of accumulation of

22 waste. There was industrial waste, solvent waste, a lot of

23 things just needed to be discarded and the site seemed to be

24 a convenient place to put things. Historical

25 indicates that operations did begin as early as 1959 --

Page 9
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ex-use me, 1969. No official records of the facility --

don't show the operations beginning until 1971. The

accumulation of waste materials include large tanks on the

site as well as about eighteen thousand drums. There was

stained soil. Over the lifetime of the site, there were

spills into the creek. Those of you that live here are

quite a bit more aware of what went on at the site than I

am. But complaints from the community were frequent and

they were serious, and the site was finally closed down by

the State in 1975.

During that year, I believe the cleanup was

initiated and it continued through 1978. In 1983, the final

removal of some of the bulk storage tanks was also

conducted. In that same year, EPA conducted samplings.

Private wells were sampled, soil on the site was sampled,

sediment and surface water from the streams were sampled and

the resulting data was subjected to the HRS system we talked

about; and due to the potential contamination for ground

water and surface water this -- the resulting 'score wss 42.

The site was proposed for the NPL in 1984 and was

finalized in 1986. EPA then negotiated with various firms

that had conducted business with Jadco-Hughes facility. And

they came to an agreement of the Administrative Order On

Consent 1986, in September; and, again, as I said earlier

the Consent Order outlined the terms in which EPA will allow
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1 the PRP to conduct the RI/FS .

2 During the RI , this is an old map which comes from

3 a much previous report but it was a very good one from an

4 overview site. Contamination was detected in surface water

and soil, particularly in the landfilled area, which you see

6 where the concrete pad is -- that's the operation's area and

7 that's what we usually refer to as the Report.

The area where the word, culvert, is in this box, bottom

area was also determined to be contaminated with significant

10 [ levels of PCEs.

11 The- l a n d f i l l in the operations area and the pit

12 areas that were used were found to be contaminated

13 pr edorr.i r.ant ly with volatile, organic compounds. PCBs at

14 lower levels in this well area revital lower cori.er, were

15 found i", landfills as were metals and extracted organic

16 compounds. But again, the predominant contamination of the

1~ soils seems to be volatile organic compounds.

The ground water has also been found to be

19 contaminated and volatile organic compounds seem to be the

20 most common. Because we had different classifications of

21 chemicals, I kept them in the classifications to talk about

22 presenting to you different classifications. More specific

23 data is available in the reports. We did not include them

24 in our proposed plan because it would have been a lot of

25 information.

Page 11
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The Feasibility Study and Remedial Investigation

are in the information repository and I'll try to ar.swer

your questions about that. The ground water contamination,

we have seen the most significant levels on site. There has

5 been resampling of the offsite private wells -- I have to

6 adjust my voice -- and some low levels have been detected in

some of the private wells. But they are low -- at levels

that are below drinking water standards and if -- I'm not

9 ] aware of anyone using private wells solely for the drinking

10 water. If anybody knows of one, please let me know.

11 The private wells that we sampled are to the north

12 of the site and that is the direction that the ground water

13 is migr at i rig .

14 The surface water contamination was also with

15 volatile?. And this map, I don't really consider it quite

accurate in showing surface water. But the surface water

17 cc-r.tsfiii nat ion is believed to be due to either the discharge

18 of the ground water, contaminated ground water, through this

19 culvert. You can see the dash line that goes through the

20 site. It's damaged. We know that it's damaged in -- very

21 likely in place but, also, another source of contaminated

22 surface water could be surface water run off from the site

23 itself.

24 The Feasibility Study, as I said, is the next step

25 in the process of where we take the different technologies
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th?t are available -- and I'm going to speak mostly from the

2 slides -- that are available and that can work for a

3 particular site. For example, the soils -- some of the

4 things that are considered capping, where a cap is put on

5 top of the soil so that they cannot be -- they're not an

6 exposed pathway. However, it leaves the contaminated soil

7 on site. Removal, that's always an option -- pick it up.

One of the questions with removal is what do you do with it

when you pick it up. You've got to do something with it.

T restnv:-:V; -- such as incineration -- that's one of

11 t ho options which you can use. Soil washing -- where the

soil is actually washed. Soil vapor extraction which you'll

13 les-rr. E 1 i 11 .' e bit more about

M.R . TONY HAYES: - ma'am, may I interrupt you

jjT-t fo1.' a second?

16 K.S . 5ENOY:- Yes, sir.

17 MR . HAYES- • - I certainly wish you would rule out

13 incineration at all. They had a minimum incinerator down

19 there that was just absolutely terrible. If you'll notice,

20 it's in a pocket like this and you have more or less an

21 inversion there that holds all this in ; and

22 it's just absolutely . I would hope that ya'll

23 would just wipe that off of it and any other program

24 but not an incineration, not on site. Okay.

25 MS . BENOY:- And we're not proposing that.
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MR. HAYES:- Okay.

2 MS. BENOY:- We're not.

3 MR. HAYES:- I just wanted to be sure.

4 MS. BENOY:- I understand — I — that was one

5 thing that I expected to hear from you. The -- I had

6 mentioned that in the history. For any of you that do not

7 know, the site had an onsite incinerator that was never in

compliance and I really have not found the exact amount of

9 time that it ran but it wasn't very long -- was it?

10 MR. HAYES:- It was a long time. It just didn't

work for a long time. I mean it was down there

12

13 j MR. HAVES:- But it worked for, you know

14 nF: . UJARREN RHINEHART:- it just didn't do the

15 I job that it was designed to do.

it> MR . HAYES:- I don't know whether it or not. When

17 it carrit out of there, there was just absolutely unlimited

18 . It just lay in the little valley there and

19 didn't , not in any sense of the word. And it

20 was so bad -- and I won't say anymore -- that when I was

21 over there that you had to hold your mouth like this to get

22 in the house .

23 MS. BENOY:- There are some depositions, citizens

24 complaints, that are in the files that I have read and I

25 appreciate you sharing that.
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1 The other media which is really more than -- and

2 ground letter -- some of the options that we look at are

3 physical containment, where we physically containment it.

4 The hydraulic containment is technology that you put a

5 barrier within the soil that prevents the surface water

6 , the ground water from moving and migrating

7 from the site. Treatment such as air stripping, activated

carbon adsorption, in-situ bioremediation -- these are

treatments designed to reduce and ultimately eliminate

10 contamination to a certain -- bring it down to levels,

11 c J einup 1 eve Is .

12 For the Jadco-Hughes site, the Feasibility Study

13 presented --• let me back up. Thirteen technologies were

identified in the Feasibility Study. And for the Jadco-

15 Hughes site, eleven were further developed. And I'll just

15 br i ef 1 y go through these.

17 No further action. No further action is required

18 to be considered for every site; for more than one reason.

19 But basically, to give EPA and the public an idea of base-

20 line comparison. This is how the site is, the risk that it

21 poses, this is the problem that it is, as it is, if nothing

22 else were to be done to it. Are you following me? I hope I

23 said that clear .

24 Deed/Access, Restriction and Monitoring. Deed

25 restriction doesn't do much. It identifies in the future
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property purchasers if there's s problem with the site.

Access restrictions -- again, it keeps people out, but it

does nothing to eliminate the problems. Monitoring --

monitoring is -- you can watch to see if the contamination

migrates it's a problem, has left the site, you can watch to

see if the problem -- what the contamination does. But it

doesn't do anything -- Number 2, doesn't reduce — well

doesn't change -- it's not really any different from the- no

fur the" action as far as the cleanup technology.

The next three are just official steps added on.

The thirc1' one would be- -- is Number 2 plus a cap. Again, it
|

12 r does not -- it does not treat the soil, it just covers the

soil . Cc-Ptior. also inhibit ground water pump and treat

s v s t e n~i

'5 jj Number A was that -- those options, plus ground

wate-' extraction, ultra-violet treatment, discharge to Fites

Creek; snc! 5, you can read, also, soil venting and

flushing/culvert replacement.

Off-site land disposal is Number 6 with Ground

water extraction treatment and discharge to Fites

Creek/Deed/Access Restriction/Culvert Replacement/

15 "

16

1 7

18

19

20

21

22

23

24

25

M o n i t o r i n g .

The seventh one Incineration -- the rest is pretty

much the same.

Number 8 was Cap or Ground Water Extraction,
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Aeration Treatment, another treatment system t *.- :-c r-r j -; c. ..• '

Discharge to POTW .

3 Number 9, Soil Vapor Extraction/Soil Flu;r.ir,c'

4 Ground Water Extraction, Treatment and D > s :.ha r g ; .

Number 10 was Off-site Dispose.! .

Number 11 was On-site I nc i ner a1 i or- w:iu tho

remaining part of it pretty much equivalent.

Congress identified or through the -- I ?\-^,_.} :- '.

9 LT.^X Congress but EPA must utilize the nine ,->::>• •;-.:-.- ;;

10 s^'iey we developed alternatives that are i.'i •••• •! •: •' c v •'. ;v-

11 site, l-'e must deal with these f c 11 cr. :i :v:: - : •.:. ; :-. - J:

12 called nine point nine criteria.

13 | Protective of human he;-l:. ~ '.:,r\-:! •.!••.- •:"•, .-j r •'-.-•: ~'. •• :

14 i". should be iz- the prir.ary c; -:terif. . ": •. •: •.•• .-, v • •:-•

15 cleanup moct protective hum-:-. ~i heait'-. ar,.:1 -t':,':• . "• ''; . r

complies with ARARs . These ARAR^- -- 1 >; •. ' •_ :. •• • .' 1 : •• i.

it now that I'm up here. The appl icai:. 1 <=.-• r \-i <: .'.'•' ?-•..

18 appropriate requirements and that't just a <7r-;-i-:v .-^-c:-y~ fo-

19 saying that any cleanup standard that's be^n i o> :^v ; - i e- •:': -'.•••

20 example, clean water act, state, the ground water we 'rv:.\";

21 promulgated maximum contaminate levels, all these are

22 considered ARARs. It's just our little catch phrase. 71 : •?.

23 very important -- ARARs were identified --- the concept c-- 1-

24 ARARs was identified that r eor ga ni nat ior. c""

25 Superfund, 1986. The third criteria is th?*. :t pr -.\--ide.v

Page 17
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": [' 1 CT:;;--1 «r - e ffc ~i i veness . The. I it works over t. lor: 3 p»ric~
I .

- : •. f t :•;•.-. . Tii.-:.': il provide; s'n •:••!' 'I- t er rn ef'T e-: i i vene•£.:... ;hr.'.

i t i . e v educt i on of toxicity, the mobility or volume of
i
! c o n t a m i n a n t s be addressed. Implement abi l i ty that it c ^ -~ h

dor;t . T h a i i r: important to us. I'm sure i t ' s i if per t ?v t t ••

>•:•.. ' . T ;•.; t i': r e c e i v e s S ta te acceptance . Tha t it receiv.:

c ept a nee snd, y e s , we must consider the cc -sv

1 ̂ ': • " :': i v ? s .

r fcif. ibi 1 i t y Stud>' pv esent ed th ree- f ir. i j

-:. \- :.' you c £ n r e a d thr-r -- l^:jrr,r.^ v 1, N.. " i . - - : - . ° a\

< • - - : < I-.-C.T'. to e-rhe.T:?.'. £--. "h;r pc i-.- "v^ • . • : • . • • •

— u.-i; 're a s k i n o for yo'.iv — i-Jv are a•::!-;i "• s *o ;"

cr. th-.: rrc-r- 'oss d p ie r . b-j4. we • > - - e tsl. inc to-

''- i '-...' i ~ . < . ' . k1, ' v c c-1 '• i r.c) f •-••;• your suggestiorr. we're av. l. i r>:

'.~..' - >'. - k !:•:•-.• , pi FJC. s--: , i t ' s- not lirr-ited to j..:s': w!v;:: U-T

"i~ --.'-.•'•: pi'1: •:•:'! t h-: h'Cc. re' or or the- table here-.

"c | Nurr!;.= - '/ --- Soil Treatment, Ground U!r. te-.- Pump -3r.d

i? ; " r e-c T. ;!:c r, •_ . MurF.lT'f: r 9 dots say surface water di ver si on . the-

20

21

22

23

24

I restrictions and monitoring.

Number 11 was soil incineration, ground water P-'.TIF

and treat, surface water conversion, deed restrictions end

monitoring. These are not exactly as they were presented ir.

the Feasibility Studies and EPA has modified the recommended

a:ter native or alternative, that the ERP's have presented •:.••-

Page 18



5 9 101

•he f;;~ or o:.0rd plan, we sel ec t ec' Number c- cr we — it

i vt?.~. '. h" proposal that was presented. We looked at the nine-

j p o i r t c r L". f.-r :, r and we looked at a few othe- things. The
i

•~ y c r: T •:-•:.' p i a r • • • ; • . • s c i i r . -- soi l v«pov e x t r a c t i o n . The

s./3'.^r: v e n t s ar - c p'.'t into the soi l , con tamina ted arer-.s .

j
: C 1 e 5 P a " c-•;: is forced into the system . The cort arr-.i not ed

: ir r - j l l - : ' •;•;_•'.. Vcj've g:-t thv volatile orgc-nics, the.

••• -. i •• : i : - c-' •. .::lat izr t i •:'•. c - furne- !;-:•.:: p,.. lied oi:t, bcir-::

':. "-=: F"or.. .; e-rr-

f- i ~ ,"• n . i T t c '•" e i r: the proposed p 1 o n . It s ?.-. y z-

'' ~ ~_ :', :~,C 1 O'"J '/ I t 1 ••: ? t I'r T. h !':O 1 C '' ,•' ''. '.' •:". t i :.' be 1 "! ~

~ i ' •. • ; • • . : ;. 'j :.: t"i-: so::l ro" ten: i ric t i •;"•'•• se. un r to be the

.' . ; ' : ! - : \ ':OL. Id be- v:-"y r-voT-is ing . And s<: ; 1 - - t h-; sc i !.

v\". ,r-:~ •: •-':.' < :.J. !•:•'. vee::;^ to work well with the ground water

•-, :••.:..:•.-.: t i-'. - iyrto.: in thst the ground water is lower; <rc .

t herefore, more- fumes or greater surface area is exposed.

A^ter the emission of the soil vapors is completed,

22 clean water is flushed, also, through the soil and this i= a

technology in itself. So, you've got the second technology

introduced to the soil. You flush unconteminated, clea"

25 i; uct-.rv through the soils and it washes or flushes the

19
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1 ;' c. ':•"••- £ -•: '.•:• r : ~ ,;.•.•-. . , he contaminated water is collected rti.
_ ii
- •• -"-r.- r : " ''. ••_ ~ d i t c h sys tems or i t ' s c o l l e c t e d throup!"- this

giojric watc-" PU^.P and treat system. The contaminated Wctc"

•would then be treated with the ground water contaminated --

'. he : : ~.t ai'.i n; t £ ;:' ground water in that system.

6 ; e x t r a c t ior, wells are installed through the site i r
i

^ ;,' c "e t ;• r. f concern where the- highest, cont err.i nat i or. is foj':' or

i!
? i! -:-v'." .. r ? ' • • = • £ = in te rcept , f ron: , stopping the c o n t a m i n a n t s f "o - i

-• ' ' ' : •:.: •'. * '•. • : '. '. '.- in: '_ >- -. ;•::. 1 1 be abl c t c- el a be.: a t ; r-r ob= l:-l >

'- ' ' • • • • • ; t • ' ! • • : ~. '. ~'. . I t ' s net n\ y a r e a of e x p e r t i s e . Bc:. the

.' •" ' '' : _ 1f. c "•:. ' " "•. " c pe •" r. t i o n a r e r z r r e t i-."i' s i g r.'. f i c < •" t

'- i " " r ~. -7c . *• n-r'" i-!- are concerned about w i th the ground K r t e ri

• . < " - - , f ; i ' ' . t ho t r e a t e d grc^.'nd w e t e " i-'ill b'-- ---

20

21

t h ; J . t u . ^ Gi <: : ' ~ < ? \ t>\- opt ior;s be ex ra r i o t - J

the ie-" . c-1 POT I-,' waz the dii-:i"iar^\ or"..: '

:. t"::o" .-.•hirr. w-..:!.•;. require an NPDES Pevrr. ;t or a:, least

rt.c.rda^di- ider:tified by NPDET- that have to be met. .*nc' or-

site infiltration which would require that the ground wat'-:"

be cleaned up to MCLs or the maximum contaminant level which

22 would probably -- well -- and higher standards that are

23 identified by the State of North Carolina. The cleanup f:

on-site infiltration has the most stringent cleanup

25 ! r e^Liiv e-nent s: for the water because it's going back into the

Page TO
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t e r using t he r\ i ne - PC i nt. c r i t e :' i

3 !j hsve some further evaluation of criteria, and the remedy

- ! th'it we're proposing -- we believe that -- J need to bac'- UP
i

-• II ... : i •.•:.-:: :. i . . C n N'jn'iber 9, EPA is recommending that. --- t1.1-:

6 i' r e~r: : b ; 1 i ty Study suggested culvert replacement arid FF'--

1 •;' --• is proposing that the culvert be remove:! and ' •-:,;

£• ' f. '--rc-.-: e wet-;-- irr-t floi- through the site whether throuc;- i,

^ ; ' . _ : • • . •'. •-•• ; •:.•:'.•::.. L.Jt that it be diverted around the s i t e ,

- ;:.:' t ;'.-- -: t"i;-~. i-. ::...! c <= 1 i n,i na to- any contanii r;£. nt = ir,to t'•:••:•

•: •.• .1 VT "': •••."- cv-""- " -'' w.r;.er . as well as the surface v:-.'.'.-'
i

2 ' * } •'•-.- •;: r.- from the site , ground -- surface water conversion is

" to the- So lection C r i t e r i a , we L«t 1 i f-.'e

v-'ei' tt'iat we ' i'e proposing is c c":; i s-:c ;" t

.. •: r r. . ricij nc1; Pia: an. w; 1 1 i-.s f.?.•::_•;.• Ill c-'l

t ;• c- r e. q-.: i r e rn o r: t i that we- tnus'. ioe-r.t .'."''y

; T, innovative technology that we

believe that will be effective at Jadco-Hucjht-s and at =r-.
I

20 i point in this process that we determine that it's not

21 effective; obviously, we change direction. We'd find

something more appropriate to the site. We believe that it
i

23 I can achieve ARARs with the cleanup levels that are going to

24 be identi f ied. Most of those have been identif ied, such as

j t i ' i T - rr.i x ifivjiT. contaminant levels. There, are sorre that wi l l be
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20

2i

22

23

24

u .11 i ma to . y -•- i t : c not. in the proposed pl;:r.. I don' t know

: •; : • _ ' • : -- thit I could list them al l out f o < - you . I ' rv.

s o v v > . I just -- I c a n ' t do that at this t ime, but t h e y ' r e -

£.••.'?.:. !<-•'-. 1".- . Ar.ci it is e c o s t - e f f e c t i v e a l t e r n a t i v e .

r.r.: , as;, in. this is your -- t h i ? is: w h e r e EP-'-.

ic>".4 : '' i e r it to you -i nci we r e f e r to that comment here- -• •

I 'r. 9c.;vi ;- to let f- ' i ichatJ t a l k . Now, t h a t ' s a ^ •: t

f-• : - rcr n,f v i.: •-. i-r::' I hop«; the. T. I h a v e n ' t ove rwhe lmed you.

1. c '. 'L ••: yoj £• J i 11. i ?• Lit abo:. >t CorrirrrLTi i t >•

' . • • ' • i-1'." !11 ;. •: ;. '...••; i 1 c. t ] •r -^or >jo'jr p'.jestic'n^ 6nc' answers'

f-':~: . HC.'--'EPSON : - As Ejrbai'c sa.ic, m>' name i?

'•''. ••.!-!.;•. ; '• •_:.•:,::• L'"': . An-::' I ' rr, do in" the communit/ reloticrvs

••.••••:• '"'•'• • " c l h . r about community relations, we're

\ c '...'. : : . ' •: :.•::•-'. •: i c PT oc e ; c . It's £•. two- \it ; c t r t-: ~. .

It :: f ' :~: ^ y u0-- r-''" <? s e r; t i P n i nfov r;-;-? t. i or: to you o>" t ryinp to

I-:'. >••:•.. !.;•..:••;.• i-:hf.-. ' ;• c.-cinc, but i t : T , also, you FT ;--'i c'i r,;: us

i r̂ 'or ms t ion : snci one of. the reasons is because we Cc-.n't do

it without you. U'e find out about sites, about si tuat ior:;: ,

history, et cetera, from talking to the people in the

community. We don't know.

One of the ideas or one of the purposes of the

whole type of community relations strategy is to find ways

25 I end mechanisms of making sure that throughout the entire
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r''..':~c-i .:•!••:' t h » t lite discovery e;ll the i-'-:y thrc-ur.h

•-"". i .' ':;". ;• .Lit-:, is cleaned up of how are we goino to

20

21

22

23

24

The first thing we try to do is develop what ws

..ill :-. '. :>TI,•;•,;_•• ity Relations Pio.ri. By this, we have our

c •: nt ra: t c~i o" e- i t h e r people from our staff come out C.V.T'

t r: '.- to the residents that are close, say, within a mil* •:>•

tiT n i J i •_ o' the site , and find out what are their concern'.:;

..-.'"'-r : h r v t •'•.-.- = "':• econop.ic concerns-; i^net "er t. he/ •? : •:.- ^ealch

•r': "i :••: r r,: • ,-.': .c \ e ve •. . Wt take this basi: i nf or r.*.L t i c". e~?!

be. :i: be. _ ki;v c-'-Tic' of this community. These arc- t. h-: thir.rii.

:. : ., : .'\ . r , '.' :..:. ••..' :_ e which -:• r e -- cor.ce. r P.S then';. ^,nz i-.-r. p .; t

•. . . f . c. • \ ' :y. -. h'-. •' c PC frc:'. this. ;-.-'- ;:.?-.y \y.-- f i i ' • '. ; i v^ w?

n-. •_• :' '.. , ':•'•: i •: develop whr'c we call an Information

'<• 7 . . : \ •;, •>.•'.-:• i- t i e ^ c at the t- i i f i - o v . t Libre.-. .'.: :.' -. r i •:

i v •": v rr.: t i •:.•:, w-:- have dui i nc; the history/ of this site, copies

cr -•:-rp •••:•'i; 1 Investigation, the Feasibility Studies, you1'

Community Relations Plan, your Fact Sheets -- all this

information is placed there where the community doesn't

necessarily always have to write EPA or call somebody.

Something here in your local community that you can get the

same information here. If there is some more details you

want , yee, ws sav , encourage you, write us or call. But we
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' ','• c '"••' ,.' 1 •:' ht.ve so;:i'-t hi ng here in your location th?t yo:_' don't

•- , :";-. .'•-• ': o rui, all o'-'e'' creation to fine! it .

2 j We, also, try to use press releases. If something

jl
-1 ; comet UP and we think you need to know right away, we try t'.:

. i
- i p•_.'.. it '.'•. the newspaper. U'e use public notices to Aet

h
-: ;| people -- to notify the community of public meetings the.t w-r

I

~ I *• ? vc- . l-'e- cr th ink l i ke the public meet ing here tonight -
l i

f '! '>•.'!•;••:":. fo- exanp^e, in this case, the law requires at th-:

- , e".:.' •;.•*" r eas i i. i i i t y Stud/ that you do the. public nice-tin.^.

'•- ...':•'. • •; . :-,;.••> • r.|-,.. t h i r t y days pu';:l:c oon'imo:~ts pr-lc:: «:.-.:'

.'pe f ki n.:; cf the Co' j r t R e p o r t e r , in this pa r t i cu la r

; : P-; v- ^ h i ? i -: go in;: * f.> L-e pa r t cf i--;rn':t we ca l l c

:- i'i :.' J. Ui^nia r y lor the- r e c o r d of dec islor. , whc : , you do

- i . • • ; • • • ; • - . ' • • • c;U6r.: ior, , please state your ria'nc- c . l e o " l >

r -;-," 'i' ti--; :'.'. . It's is i nl or r:ia t ior. '.-.-ill b£ con.pll ';:1 i v.

I ;•:! f.. ••;-:.r :; i •: " n •:-- os-i t or y so that any c i t i zen and in tereste

19

20

21

22

23

2-

P-". vty v ' c - . n po t; y arid see : t .

We ere at this point, as I said before, the public

comment period. During this public comment period, we are

accepting oral comments as well as written comments. One of

the things we have out on the desk besides the Fact Sheet --

there is a self-addressed, stamped envelope; postage being

25 H pi.id, thfj. if you have a comment, we can just take one of
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t lv: i. •:- envc-1 opes end put it i n the- mai l end d^cp it tc us.

^ S ' • • ' - c'-' ".•>-.'••- you1" 7ornrne r ts , we do need your concerns si.-out
i

! :•.•'•• f t ' s- coin-" to happen because you live in this communi tvi
i
i and you have .= right to make or express your desires one w

i •:•'.' t ;•••'. c4. l * " . U'-r do i-jor k for the Federal Cover nr^e-nt £ r,c.'

youv taxes pay us. If you have any questions or any

\ P-- -.'.iii e:-;s about thc.t. I would encourage you to write us. c =
i

; u:' '. • whc:tev.vr . If you ceil me . 1 w i l l probab:/ teii •••;•...

- ..".'. ' - '.. '; :-. .: '; ?""..-.'•:'•.' Y;::: miy r:c4. 1 i k-: r;:--- ansv,1 •:-•;"T . L--.;4..

i" ;'.'''. .r. ?!. rr -.- . 3 ' i.'. f i nd you one . one way c" th-:- ot1";. ' . *.

£•

'. ?;•-'. it. But I w i l l get you an a n s w e r ' .

l ] - • < • i rit c--r es t i ug orogra^i iS '. ! '>c. t has: beer, als

l:;.'-,P:4 ir t. hr PVOS' : ' c - i ' i . Ci 11 !:'".' T t-C h r ' i Cc- !'

- - •; . ' :. • '-;•.•;•• '. •: c-.~-; .; •/ ^'or a cran4. up tc rift/ T hour, c r-o

r-'.') j ;'r c ~o ''.:';'e thc-ir own tec-^nical adviser t1:- i r>t'^"P''i -.

u-,1 !,.;•': H-'A ii ooi n-c: . Wha'. it requires, generally, is a

20 twenty-percent in-kind matching fund. It can be, for

21

22

23

24

25

example, if & lawyer says he's going to work, with s

community group and he says, Well, my normal rate will be- e

Hundred Dollars an hour, but I will donate it to you. You

car, say, W e l l , hey, he worked twenty hours or whatever and

thic i c_ 1 ;•'•'.• Thoust-nd Dollars or this is; Fifteen Hundred
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F nd apply th=-:t toward the matohinc fund.

: ." t S^'pl/' f C'" it . E GU C S t 1 O i~! i- 1

2 jj i nrt i t Lit ions cannot apply for it. Nations! Environments!

roups csnno". apply for it. It is, basically, geared fc"

- i1 •_*•..- cony:; jr.i '. •- itself. If anyone is i nter eotc-c c. nd SOL: c ._ '.

-y fc: :'; .: ' y time durino i;hv Super^u^d process in t-:r"-r

c. r e m e d i e d prccc-ri. If any on? is interested, the I:-'

-:ho'. ' d t i l 1 '.•: ii £ lcd>- nan-.e •;: Denise, D-E -N- I -=---E ,

."r', K-•-L - :'--N--C . ^.^•r. if. ;• 1 e-rhTi: c c.l As s i ft c. r.-: •:•• 0---r'-t

20

21

22

23

25

TM-: :.i basically ---

do > O'..; hc-Vv •!; n PO"1 "••'.;!'>';>•:-

F.-~N.'-.'."~'T : • It S hoi'id ;.-•£ . : >'C..'. :

MCNC'L R^ :.'!••! - ' It Shot! Id be i V; \ ':>': \ c " . ' .

No , h •; i-j a •£ asking a b o -j i t hi e P'~- C

nunber .

MS. BENNETT:- Oh .

MR. HENDERSON:- We have an 800 number .

:- Is it in this?

MR. HENDERSON:- In fact, it's a general 800

; number. Go. that would be -- he may get it, he may not
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i ;
i E *.• c ; •_ .= •: c- ,- c •'" t ho probl ' ims w e ' v e had is that Ren ion Four --i

! • -:• .:•:-/•;• ^ io 1 ' ^ ^'- ^- •; = . We c o v e r N o r t h C a r o l i n a , Scut ' - .
i

: T r - r o l i n a . Georg ia , A l abama , Tennessee, Mississippi, F lo r i d?
i

' end th*: State of Kentucky, end this is the other reason we
l

r,-; c'..' th^ c oiri':••;..'ni *_; . ~ h e " e are only about one t i-iou'odr.c ,
j

. rr :c:; . ; ;-c- c l eve r , hundred people in our Region H e a d q u a r t e r s . '.-'f
i
; 0-:' net hav ;o d is t r ic t o f f i ces . So, £ lot of the things i ••

! j 7 - ' - d ov: j-. te^ 'p1 - : o~ s i te history and the thing? that a- ' t

v '.-':. •: •• :• v. t St c or,-ifiii.' v.i t • • . Or w h e t ' s going c n c~-1 the s i t e .

1 h- . •: : •• • • • ! _ • TI i t y i t se l f , h ie -csus-? wo don ' t h5..yr v ;••?..

"'? : s t.- J !' to- cio all the way a round . This is another reason we

"- . ...... •; •: ~, ' . • • ! • : " i . ' .• c . So. ii !'ias to be a give aric; t.;, K-: f c - r t hie

y::.: : •: ; ' • . " ! • : c <: ":rr,er:\; and w v i t t -- o-. •: I c-

20

21

22

23

1 '•,!-:••.• th = '': : " : i. happened in other regions where citizen"

h.;>v: ch-rn.-ied the ^eoord of decision by their comments . In

f a c t , there's one -- one region, what happened was that the

remedy that the citizens came up with was cheaper and more

effective. So, it's not a closed thing. We make those

recommendations b?.sed on an evaluation of everything. Your

comments here, comments from the State, comments from all

interested parties and submit it to the Regional

Page 27
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f- '.:•" i •••: s t - :-1 C'" . t:.!>. you' comment;; ere important to uc . r ' rd

i • •. o. r, r.-e .;• t o -- do nec-d to hear f r om you.

f-'~. . RM! NEHAF:T : - Yc-u said even during the clearer

p e " i c d i': is - - we car,

M' . >-'•::'OER^-ON • - you can -- huh

; Kr PH' '-- '"HART : - even dur ine the cie?.r"jp

! r- c-" i •_ r '

r.-;' t h e r e ' t c-. c o m m e n t or ;.

•• ••!•.- :. c: :-,ot , *•:•.•- e x a m p l e , zey a looked thing that we s a > - ,

' . ' • . . . . •, . _ ... • . ;,•..? : - ' E yo j - ' c o:'! ;T: •-ri 11 duv inc- appeol . Now. K •;-

-.. '• . " . • • • • : • _ • c.i',-:.' i-ri'. ^ in te rn .? . c - " f s v v t t i n Q ever >• ' •_ • i i r,^ t o g e t h e r

' . ' : " • ' r r •' ; . '" " L- f i ' ' ! . - • : rj-'T .^ s j on . t he record ot de" is icn .

F .. • ; ". i .' .• " '. ! :•: ' • ~: \ i sen:.1.1 •"•;' ob' 1 erri;: or cc-nrne nt s , >' ;JL. , y ::- '_

il • _ . ' . : •" t' . •. i : -" o •"'."'?•: '." -"• -• - coiTnT'L! r- i t y r e 131 i o n ~ i s

ov.r.: : r,;;1 . It d ; : -c^" : : t stop f o r , say , this meet ing or when we

i co.Tif. ^,- 1 •"• • s fi.ci: :.-See-t . This is. a r. ongoing process and

20 I any t ime you have, a concern call us, w r i t e us. T h a t ' s wh,rt

21 we 're the re - for .

22 Yes, I encourage you to do that any time, any time.

This is the basic of how Community Relation work without

getting too far into blowing it up but, yeah, we do the

| pu!.-li-. corn;-.'!?-1 period, we do the public meeting, we

Page 20
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c; v T 7 t : "-> <r ~ h.: \": . KiK.,r-t u't- c a J . l ; SV? x lc..bi j i t v se?r ic-n=r i r, wo i o h

'- \ i-.-'.- «:'..'.] c • :"tc .-: community and i*e ' 1 1 s---v, oka;. . we've here

3 ij c. t the libr?. r;.- frc-'n 4:00 to 8:00 and you can come in and

•^ i t -~ 1 k to u^- one on one. We have done that before . I '•'

J
-' jj oopend-; . W-: have, rise, in c e r t a i n instances have gone dr-ov

t ::• G O " - ' t •-:. '. ' ing to people in the communi ty or et spec ia l

: r , • . , : • .£ • • . . ior,-: ;f •; omr'.'jni ty groups to corr,e end t a l k tc ther

ai;.-'.. jt -s-1;. •• i "'„ •• -•- ob 1 e^s o-- thing? the1; have b e e - - s ^ i r - o o-

' :. . ;• : . v ; . v t e . x e r , ui'o us. On-, ol the i nt 6 •• c : t: v.:

". i j ;':•.":'•' I .,•-•. .. '.' '.'.'; •-'-• to tei 1 yo'..i about

'<2 i : d i f f e r e n t t:u-r. any other governmenta l p rogram in EFV. . l-Je

"'-• ; •• o- ; " : ' - ' i " i . y -'..'":de _' !;•.-• t i -xei ' or> cher : ic r . i m 5 ••iu'f f c * • . . ' • • -:- - c =•<;•

'- .:;••;••••;.sr •; '. •. ; ~ • r.'. !• L ' . ' ~ ~ out o': the cene- ' i ] tc. • ::-ud."' "

• ^ - I ' - , * . . • -; ' - : •- • . . T p i V ' • ~ '" f." P " C ̂  ''"' " <" O f'l •' ' '>' ' •" "" ' '" '"i . . ^ . . ~ - . . - _ _ _ .

i

;. :• - -• 1J. ? -i. £ r ep i enis!" i ng fund . As t h^/ r-r.' . t he r.

L: c r t r-.-. rT! o r i ? y t o I-.1 o v I. o n c-1 h e r « b ^ ri c! c> r: e d s i t . es . An c

20

21

22

23

24

so. it's a se1f-replenish!ng fond.

That's basically it in a nutshell. I hope I didn't

forget anything and I will be around to answer any questions

thst anybody hes. Thank you very much.

MS. SENOY:- Give us a chance to set up here. I%c

25 j: ] ... kr. + c- suggest & quick bresl--. And we : 1 2 turn on the air

Page 29



••5 9

C'; '"li ":.•; nc--r & 5:: . ' - . so thvr.t it w i l l coo l

- - p : 30 c- _ f.-

20

2i

22

23

24

;.;-. :;„-...: " ." -.'••••••;. ' - i-- sc-=le-d sh-'t . re , for the one air

corsci 4_;'.-:-nev pl'.&ctd in the school . They?.- is £ microphone

back there. Without the air conditioner going, it's not too

bed, but you may want to use it just to make sure.

Mrs. Covrie Hayes:- why can't we have the air

er ?

••'S. BENDY:- Ule have to record it and she

Mr-: . RHI Mil;-{ART : - i^el] , can we op-?r; the G'OGV
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£.VT' r - r * ; b r e e z e f ro t i there? Is th<? t

[v:_^_P7^j_:_l^;_ - - - - - t h i t 's f i n e . T t ' ^ p r e t t y w s r " ou

t h e r e , too . T h a t ' s why - - - -

M= . U'APRCN RHI NEHAPT : - O k a y .

MF"-: . CORPIE H A Y E S : - I thought, if you w e r e just

c ' : . ' ~ . : : : •*"?•. ' r"v husband; w e ' d sere! hirr: ou t r ide .

:•• , : . E ". ! ." Y : - ii'.ut I c.-.-6n the f l o c > " IT- to >'ou .

•: ' . : • ' • * • f c - - J . he : to ex f l ^ in tc^ me e x a c t l y what PCB;.v f r>d

• • : • • •• • : : • : rti •:: t!-,:. v h - : ^ e . I-~

U'hst we c s 1 1 VOCc -- that stcnj.: J"c

T h a t

20

21

22

L-'Uch as Benzene. Toluene-, A c e t o n e ;

those compounds: that readily evaporate. Tha t ' s one of th-;

ways you can look at thetr. , that volat i l ize, that -- ag=: r i

anybody that wants to jump in and help out here.

23 PCBs , polyohlorinated biphenyls are not

volat i les. They -- I can get you better information --

25 i; b e t t e r chemical in fo rmat ion -- I rea l ly don ' t have a. good

j i
i|

ii Page ?l
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i'

'. 0-x.: : la-a'; iov, of t h-: tc~ of my head. The e x t r a c t a b : e c
ii

a. 1 s _• organic in nature , i\hi ch mean-;: th r t

• t h e y ' r e carbcr-, based. But they don't vo la t i l i ze . You d:

1-7 fi-'m-:-^ , the emissions. They s tay --- they don'1:

T vapci'c:.': ir.tc the- a i r . They stay in their forn: .

V"1 . HENOERSO f \ • - PCBs w e ^ e used '. let i "•

•: r a ni-^ov rner s .

r'r . UJ^s^ri-.' RHINEHART:- I mer-r , is th:J, nioc-n-rr i :T-

'•'•' p "'••'"' V : •- It ' s an orc?n i r conipoFJri:; . 60 = • • ' ' -

Carbon = nd Hydvo.se-- -~ thos---

'"i •"

> -:;' -r ^M ; \.- i.1 •- \-' • - c' • ._ K/, - . - - . ' T

i£ . MJj_. TO: !v HfcVE?- • " It r £: ff!>' LI Tide V S t Z ~ \~ ' I. rl£! ct t! v } 3 C t

IS j; ri; c- & t i r," that soriie-orie- £ ?. i d that ninety pe rcen t of th?

20

21

22

23

24

25

chemicals of -- I asked a question about leaching off the

site and I may be wrong, my impression -- someone said- the.t

most of the chemicals have not been site, that

they were there because of the soil content which her. bcc-r.

held in a basin underneath that. Did I dream that or die

someone- teJ] me thc.t?



5 9 1 1 5

'•T . P:: !<''•"'•-••: - No. s i r . Most of the cent an;i ne;t io~

-v v: • f I.'-', very ;. op layer of the sediment is s t i l l or, •. he

s i t e . AGE i n . a lot of contami nation of waste was remover' i r.

the 70's, but we have found residual contamination. In some

rreas, K'e found significant levels. I need to tell -- I

C- •: -"••••?:! f : t a l k sbc-.'t this. I forgot all about saying "hi.-.

/ ;, 7h- F'Cf are.? is being addressed in an interim measure. T1--'
|i

£ • £•;•?!•:•:>• looked s* t ho- levels. Agency for Toxic Substance'.

£• . •=.' "• r [-: :: e =•.: r- C ':• ri'. - r. 1 looked at the- levels. A propose' w-?. =•

i'.- : f:::. r1-. ':>y t r.T- F'R;-'i -.•-.• c:> c-n i n t e r i m removal en that, r r" ' i cu 1 a v

; ' •" 7 : ' ".!'•' ''. ;' -i >•- '• acr t c :: t " . I : r. sc~r v y , I d i dr. ! v n-ie?- n ~.o
i

"" ,' I---.? \'i- that OL't . It 'r c lignificent part of th^ act: or' that

f-1 i-:"": n-e :, i-.'ith f ?"•..'•. We are- doi rip t ' . TL

!i.:.-'. t STC i f cad person for thc- t par t icr 1 ar

21

22

23

24

' t '••• •::•..-. I '"• stil] the Remedial Project M a n a o T r

siH. e i.J;-'ren Dixon is; going to be the On-scene

"c-r r di n<?r .:>- , u: '•.;•• is working with the PRPs on this . Another

Administrative Order on Consent has been signed. It's,

again, similar to the order that we had for the RI/FS. But.

I'm sorry that I left that out. I certainly had no

intentions. That is a very important part of the site.

That's how the PCB soils are going to be addressed. That

particular area they're going to remove -- if I remember

Page 33
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'i . .-.•'-.• v y r: :; 1 •/, the t c-" ten inches and an>'l. hing above ten parts
I
i '

Z j1 P-- n ; j . ] i o ; - ov c -bove wil l be removed f ror t h-? s i t e a r e a .

Mr.1 . TON'v HAYES: - How deep wi l l they probe for

t h =• t :

r.': . [J.L N'r'Y : - The moni tor ing pro-pram 1 c'orrr t h i v

h3c: S r e e n f i n a l i z e d , but they w i l l -- there is some rn in i r r ,?]

r eq.j i; erv.e nt -- tho top ten inches, if I -- and pleasc-

c •: " r £•• c t ri.- . Pr r •: v S ^ e v e , the top ten inches is what, t h e y ' r e .

• : • : : • ; • . . '. : " . . ' . ' - • •:'•*:'- v! :.'.'r- .?n;' t !~i-"-r t h e y ' r e gcirn to b?s' i': or,

•: ' • •• ' . ' . ' r r c f" ; r -r nc '. hr- 'r : •" c 9':--:i"iO to c o l l e c t sample:: c-•-.••'•-••

i- ' • " . . • t : i i':1;:' ^' c- t h :'.'., :' n f r c t . t

.-._L'. I-.L1I Hi r - .VL^ : - 1-,'hc.t w i l l t he-1-.' do w i t h thr t

;.-;c 1 he> ?o; nf to- t a k e it.?

P!IN:?Ni : - Th~>'!re poinn tc- take it O^T the site .

\ ' ;. pi r •' i 1 1c. *'. 1 -r ; i 1 i 1 '> i i- w h r t I '.: ""^oe r s '. ~ ''•".' ~ ~

19 \. "]•'•;. -.'TV" QUIGI. EY: - if you want -- do you went

20

21

22

23

24

25

me to say something about this, Barbara?

MS . BENOY:- If you'd like to answer that question,

that would be appreciated, yes.

MR. STEVE QUIGLEY:- My name is Steve Quigley. I

work for a company called Conestoga-Rovers & Associates.

(•'-?•'re the consulting engineering firm that has done the work

F'age 34
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" ' D',-vine- the- Remedial I nvest igat. i or. and Feasibility Stud/' of
I .

i
i, •':.-. sit';. T':-,. question was just asked about PC8

I r

^ jj cent ami na t i on and how it's going to be taken off and wher-i

^ j! it's G:•:!"::? to be taken. That's one of the things that we've

5 i: '.•-•:•" K. : n •;• c -.-. right now and we're working on it today, as :

6 !' matt'?" c" fa-t . We w i l l be hirinc on behalf of the PP.Ps :
l i

~ ,; cc'ntr c-7 * c v who w i l l come in end excavate the material •?• r
\ \

c : take it o£~~ o^f-site- to a secured l a n d f i l l . There a •'e £

; ••••„.)"•. e" or ;•-: acer ihat are desiar,ed i r; t ho L'rjtec ^ t e t ̂  c to

'. '"•i'u rr f t = <" i-" . and store in a secured ^ashio'"' UP'. ik-: .?

•;•.:. 7 " ' •(-.---•: it is- now where :t 's at t \~-.r c-c-'.':7- s .'" ̂  j •: ? .

The question was asked earlier of how we would

.1 de?~ I-".".: Id i.-.-i c :> arid how would we oor.f;r;' i-. l,' i

20

2 i

•: r. ;• T: r'. i r-.• . ivh-r-t i^e've goinp to o\ i; c,. i" •=•':::

: -•••• c :>;?•: no--: c h / r l l o i - holes oowri about three f e e t a -d take-

sanr-Je: t <: p v oJ": 1 ?: the depth, to see how deep the PCE?s have

;; i. P" a t c ;•' !i'0x;^e we PC. i n and dig; arid once wo get that

information, we'll go in, dig out what's contaminated,

sample it to make sure that we have cleaned up what was

there and then -- we have that confirmatory information, we

put clean backfill which we've sampled from somewhere else

to make sure we're not putting dirty stuff back on the sites

25 I, but we put clean backfill in and the top soil on, seed- it

Page
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\, c: nc it's bs-J. 1: iti o r i g i n a l c ovidi t i or: .

QI ;v HAVEf : - hy question is: Suppose yo.i 90

4 I

down ten inches or you go down 5 foot , two feet , if you have

c onr. oiTii na t ec , damp contaminated soil down there, what's f c

it from leaching back UP if you put fresh soil or. i~.~.

r~ . SIEVE QUISLEY:- W e l l , the objective is to c-

c. rid pic!' up whatever is contaminated.

K"r' . Ti>'Y H^-.YEs : •- Just whatever depth?

K"-1 . l"Tj-:v: Q'.'Z GLT^': - Thi:t'i r i g h t . If we pc d:->wr. ,

a - c .

(:':c- . T'>'-'v ;-:AVL •'.: •- r';t th is pc>: nt , did ye:1 s^y tha t

': ; : ; v..: v,.: •. r t : - . • • : • : nc r v c i no:,£- r,i cs ( s i c " ' V

Mr- . <r^T"r Q1 :I''.-.:..:'Y : - Y«~ . thir i? spe.: ;.

"_^2 O k a y . Th? r : ! ' ye1.;

i£ ;• ^f_ rrpir PARKER:- I'm Eddie Barker and I live or,
i

19 [i C le£ r w-£l •; r L.?hc- Road which is downstream end I still use my

20

21

22

23

24

25

well for drinking water. How far has the contamination get

down end when will it stop before it gets there?

MS . BENQY: - Ue have -- Joe, is it clear water*-

The one that is perpendicular. We have seen low levels of

some of the contaminants migrate as far as Clearwater Road,

I T b e l i e v e - . Do you know if your well was one of the ones

Page 36
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>•'r E CO I f B A R K E R : - ] have beer; there six ye.r

j 1 don't know.

MS^ B_Lr!QX!_L This would have been this past yea- .

.'<r . L 1:1 1 L SARKEF:: - There's three house r th <••!'•:• ~-

'•.!••:r f. ;^ rr:*1? ; n--i the two up toward this sit?, but we elJ use

'̂ _" • _F''"_'-'_"_!''_: " ^o ;•:•_• know where Cssori Street

i ";; «. •.';.-•; T J. ^ •..;!".''" 1 i e-; r ws t er '' l-Jh€:re are >'ou in P~" ox i n i'.. •-' to

'U run dowr, r t v c-- : r;
 u. '; tc

'.••'' c.: * r c i p !"> t into my well. It's pare] lei with it.

'!'... -..JiLljLIJ-l— Coulc you ;:;v;e me yc-.r: nenv? 29; in?

;__^ _____ r:Li;-' :.!"_: - ci;"'" :^ '-•!".•:••..• -- the n?rt;^ c:;..>7 r::-' r i r.

1 •. : • ', . v - 4 . ic IT:;. fi-.r.il;c-i J ; k? -- ^s: i- i' i-. ere

•. ' - : i ' ~ - :'-.?' i-". -•- on? o^ th~ w e l l - th;t i- 1-' '•.•••-

. ~.~.r i! yo:.'' r e not awfre of it. pernissicr- mijst. be
i

v; !' o!:-t <? i "Td b-'-fore ne sample wells, i-jhether it 's ur or PRPT or

20

22

23

any of our contractors. We don't -- we don't sample without

permission. We wouldn't come onto your site, onto your

property without your permission. Also, where detection of

contaminants, has occurred, we have submitted letters to all

i the owners, to well users.

Mr . WARREN RMIMEHART:- Did you say it had migrated

Page 37
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' ] to C 1 ea r i..'3 t e:" Lake?

i,
2 I [iL^—^̂ Ji'rl'ill-;. T h e r e ere c e ^ t c - i r . l e v e l s , very lo.-:

3 ! l eve l s , t h e y ' r e below drinking w a t e r s tandards, yes , s i r ,

t h a t w e h a v e

r:'' . WARRFN' RS-IINEHAKT : - That came off of this si'

MP . ICE? T H O M A S : - W e l l , let me speak to the: fc-

just c seconc ' . I 'm the person w h o ' s been responsible for

P c - r t c^ the EP'A eve >"••.<• ie^1 site and !'•

• : • ? • • * _ I 1 y ct the d^te f rorv the- mon; t c.r i r^ w e ' I

; j T .:• . ci* the date frorr. the i-.'s-.er u^..]- ' t u : f * ha

: s ri :•- q u e s tic v: a b o u t t h a t . The h i g h e s t 1 e v e 1 s

1 ;-,,-.,.-. £ v.- some low levels oa~ some c- th-

r. v,c. !:.-:-eri detected i r. some of t he-w? r. c-" !••'•-1 !

';•.-ao1-:'-:: or; the site. We do'vt knot-1 fc^ i'jv-

22

23

24

25

' r. '":..:•".•..'• a 1 1 y occur vino in the soil . c.o . but by far ,

there's r,:-. cues-tion that most of the oontami nsnts are still

contained on the site at this time. Okay?

MR. WARREN RHINEHART:- Well, I think his home

would probably be about half a mile from the site.

M" . EDOIE BARKER:- Yeah.

MR . BEN LEACH: - What's your address on Clearwate-.-

Page 38
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' M^ • LIU'— PARKER : - 30F< .I ;._.- ' "—-'-"

>••' . :"v'~ O'JTGJ'-rv. - Tiv? w e l J t ha t we- s an; ---.led, ----

j ?2C; C 1 ear w a t e r L a k e Road.

! M;' . ETQIE B A R K E R : - w h a t ' s the name of the -- ~-

M1' . S T T V " C'UI G L C V : - I bel ieve- it war f-'.r .

EL'-'EF' A ri • ' • - ' : - I thir.l- on the r e c c " d il:r

M r .

is t h a t i r; r e ir t icr .ship

P- ,•:• r • i •

t hat fL 'r thr

F. .-;r.-i

so. 329 woL.'lc1 b-1 c : : )S c r i v. or

20

21

22

23

24

M^: . E P D T E BARKER: - I don ' t knoi'1 that m? ^ .

know just about everybody else.

MR. UJARREN RHINEHART:- I think if 329 is the lc

site- tested, I don't think they got to his house. That5'

above his house back towards

MR. ELMER AKIN:- towards the site

r-'° . U'ARRE'--1 RHINEHART:-- Sykes is the men's

Pace
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1 ' rr. 6•;• n L eac h f r orr: t he 1 echn i c a 1

Ccrri f f i i 11 ee of the PRPs . We -- he shouldn't have to w o r r y

,sb:.ut thii. B i - b a r a , if we d idn ' t test his we l l . I thin1-: --

k';-i-ii |-.- . Thona': ca id is c o r r e c t . If we look at the p r c - f i i e - T

6 ' that havv b.;r>-i d rawn f rom th? samples that we did t a k e , it

rr;,: y an1::..';- '.'•;-: ques ' t ion . If it doesn ' t answer the quest ion.

th->" : . yc-1.. ! - ' " . • : • . • ' , i - ' : - : c be v /ery glad to sample his we l l a':'.! 9-?';

• anr - " 7 - e - what :l : s; . be-csu^e '.••'?- dor ; t nee"' tc

:•; i--.c •• ;• v about w lie-1 i"ie r his wel l i; goo;:' or n-t .

^_ - r . " ' J_ : - _ ' ~ '̂;!:1.^:' Y c - . - u , . but hew c"c vo'. i I7 :t

:• J, -• jn t h:e next five years, make it down?

' • F'~ ••' L E ̂  1'M : -• I guess Ms. Benoy should ar:si-."?'

f.'' ' •: T: ;vr c'::'jec t i v: cv the work that w-; are doing

20

21

22

23

24

_. Ih.:. t is — what Mr . Leach said was ---

^: . L~T T'-iOf-V.-: : - The al trr nat ;v: i- t he t C-'^;^

I-,-.;-.-.--: f;,> ;-' :.•: - i t e i =• ;'. p part that we -- at ^ar as t he-

g' o:_-n •:! w 7. !-'••. rr-'"': is concerned, is going to involve capturing

the ground water that is contaminated with extracted

wells that would pull the contaminated ground water out cf

the soil and remediate the ground water. So, EPA has a plan

to kee-P the highly contaminated ground water that's on the

site from moving off-site to endanger the wells that are

downgrsdi r,-:; it frorr; the site.

Page 40



5 9 123D

'•"•r: . IJ A F'r' E N ••' P M Z N E H A. P T : - There -'s ft. Icasi tw;-. i,nc!

i,,,!>'•.•: t h - c - 1 . h o r: •: L' r i g h t , you know, with:"- fifty yd res. or

"-• ! thirty yards, of the site. Have those wells beer; tested"'

).f;c p — r̂ i(~̂ y -m ~ No

KiT: . LEL THOMAS.:- I believe ell the

'-• : t. £- S t C- C .

MR. U'ARRE'--' RHINE HART:- A n d t h o s e a T e the o r, e s t

r e f c-v r i :;o to now that have low level cent ami nar:t r '

'. ' "••••• : c •'!•-' ;-!' J : on'' : because rea l l y i don ' t hsv^ it i "• f r on t of

" ,'.• • ' '. '. ':. r . ' • • • r.-F: move fa' i ' i l isr w i t h i-.'hic'i individual

:-. ii ov'/?;: . S.tev--: . c. 3 c . : ' : may be more a w s r c - . The s p e c i f i c

n: ; • _ • • : . y:..1 i ri.;-i : . a v c ' i l a b J c - in e rriore u?e-~ t : -1 ••:• fo r r . i ^ > c / ' c '

i i .'• .' '• :"- ~- ' " - ' i- i%" ; L ' hrV I'-fer.' tes ' ts - r f a nui'itT " '.•' ti'"r">? ov-;" - ••

" ' '.. '.'•'' ?'? t'"'O'T'i- :.-.'-:: 1 Is . I * P.' !"!'-•'- S U V ? if I ' i'!' 5 TiS-WC '' i ". " '/;

' I

c j1 c;:jpr
j' i a-'; . but T d:>n't have the specific well

1 1

MR. U'APREN RHINEHAR":- I think you do. I ' rr

curious as. to why you arrived at the Solution Nine as

21 opposed to Solution Eleven and what's the future for th-:t --

22 can that property be cleaned up and in the future developed

'•' I

20

23

24

25

or is it going to be sort of like the Love Canal never b'- of

any commercial value to anyone?

hf. BENOV:- Deed restrictions will be placed on
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i hi- s i t e - a nc : f 1 remember . it w i l l continue on deed1;- for as

2 \: Ion;; 5- any contamination remains . I really --• I can't

project what type of development might, you know, be

I i d e n t i f i e d for the site. I don't think that you can loo!

*. o w f r c s a r e s i d e n t i £. 1

G i! IMO U!frcJ.REN PHINEHART:- so w i l l it possibly be

cleaned ur well enough to live on it or develop cr sonic t'v.i "-r

c:' tK:-. - r e " " , is that feasible?

- : •• -:^::..LL DENNETT : - Hi.. I'm G i e - e l l e B-nn-tv

'"" Lr.; . T'" " reascr'1 w^'y we're p^opos- i r:Q t hie- f;l t c- r i'.;. *. ivc

.•-. w -" ' . • ' • - vacuun extraction and t*-e- th'i ̂ -::.\ wa-;-inr

: t•: remove a?.! contamination above our action level . Once

:• ' L •• i;:1-. ; • • ! - . • tn.:';; th
1.- soil will be clean and you w i l l be

. ". '-.-. L'^ •. th-- i' : v <•- for wi".a t eve r purposes. However , tu'i1

-: ;. : :: J _ i r v ; : wl.. c'--~',"ly. YOL::C have' r ec t r i c t i ons c r. pL't t i r:;-

w- 1 : ir; and c (-ir. 1, t ho ground water, but the -oil itself

19 i should be fine once we finish with this cleanup.

20

21

22

23

24

MR. EDDIE BARKER:- If you can't clean the ground

water up there, what's going to keep it from coming on down

my way? I mean the water's got to start somewhere and it's

got to go somewhere.

MS. GIEZELLE BENNETT:- Well, that's what we're

25 jj coir.c to do. The- system that we're going to put in is not

Pa.ge
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o;.inc i.-• r 11'c: Vi it up , bjt it'r going to contain thv.

•L-: it u'cr.'t ccntinue to move towards vou:'

'•'P . '!•?•? IE BARKER' - That means my w e l l ' s going

20

21

22

23

24

V\ . 7 - IEZELLE EENNTTT: - W e l l , t h a t ' s a.Ji going

h e a

" . LET T HO M.AC- _:_;•_ l-.^'re not going to design th?-

: _ " • ; • ' . ,;. • ;•,' i ] i oau?-- people ;s i- . 'st-?" i-.1^!!^ t' 9-: d r y .

-- i- ~ •: ' : }"t.\"r grcurid wa te r ciesr.ui;- ffi.;-l? t K.: '. •,.:!]

r. •? : :;. -t o '' t !'••• -- p-?' ' t of the right ?. r •;•' thos?

ill. be goals thc t '.-.'ill be

: • : • : • - : :. c : • . : : • - hurr,.5 n hei l t ! ' . . In c a s - r o j: p-.^et i nc t !'^

: " ' '. : " " -" ' . " '- " .rr ~> 'i " 1 j i.''j t ,u.f ''':C Is C 1' i'-i- j ," ~ '":•'• E ' r-, • :r,; . < • - ;

•>v l •• • . ' ' " _ • ; c ' " , ' ' . 6. >• i " '. . I-' , bs £ i c : 1 i •- , there K i l l :. r •=

;."• •• . ;- . •:- •. i,:;i-i i - j i i t i : t ho- ground w a t e r a : the s i t e - , i-i- noi-1 .,

' • • ' . ' . ' : ': •• • ; ' . • . - ' . ; : •: n f. •-. r : : !:>Jt, r.operu • 1 >- , by ':hc- tin:'-:- t h r t , you

1 • . • , - : • : , i.'r: '^l i ;n^ 1 err.e r;l the c leanup ao;-!;: iVi-J et ?oriie PC i r:t in

t1";: f i . ' t f 'v th^ : around w a t e r wi l l be s a f e . Of course . >o : . j ' ve

got to rea l i ze , also, that there's some natural cont i nuat i c-n

that wi l l be occurr ing at the site as we l l . So, there i? --

es long ss there is some threat as long as the cleanup goals

haven' t been breached, then we will still be pursuing

cleanup goals at the si te.

25 ji K . . SrJ''.; LEACH: - Lee, why don't you give the;vi a

Page 4;



ii R 9 1 9 &, . ,. i.... y>t ./ i^ipjc c l^u-Tir t i on of how grounc- w a t e r m o v e s , t ! - . . " t it
i '

I : d." •;::.;•,'•_ ,•;.;....'-:- z'. -r. hundred feet a minute and all th-r-;; stuff.

M~: . LEE THOMAS: - Okay. Ground water is like other

thine- on e a r t h . It's effected by gravity. So, it mover

5 j, d o w n h i l l , but ground water moves in the spaces in the re:'

.= ••-:.' thr-'e's t lot of resistance in those spaces. So . c-̂ -?•'.: nc'

7 i w..-. tev r-rvv-.-r. •:• st a very slow rate of speed. That's wh^ th-:

6 i' •: c. T. 5" i r>5'. i c - f r or the site ha? not, for the most pa^t , =1
i
i

;. '• :-"'. c •.: r? •'. J :' ; : s t i l l , moved cr. the s i t e . 11 : r. be •; our. ••• c -

'•• :.'••:- "o: :. i l - - - - t th- pro'-.'nd wa t-r- moves at = v-:-1"..- s 1 :••-.- r •= t e orr-
r_ r" i-•=.-• c: . So. t h f ' e ' s no irnrninent danger of the ground w a t ^ r

c . - d - d e r l / nv;-\-'i r.:' <:•'!' " ' the si t1? and caus ing peop le ' - ; w e l l s to

20

21

22

23

24

25

v:-;r' .3 ;:•.;•'.'• i •-. in t Kf- long term if r ~- orot/nd w-:. t'.

:••..-,•:••:.;'.::• -oc •: ur •: , there.- is the. possibility t;'iat pe .•: ;. i r '• ̂

:.:J "••" i-1?.1 ' •-- r " «• o''r L~ i 1 f-"' th~t COL.'] d becom- oontarpi ns t e<"! : ̂

t "'':• p).:..1"-'. r-ove? of~ s i t e c-1:" if the site should change -hands

a r ~; P e G ~-1 e o v i 1 .'. w ̂  1 i r where there is conta m i net :' o n

presently, then those wells could be contaminated. Okay?

MR . ELMER ftKIN:- Perhaps what would relieve your

mind as much as anything is continuing monitoring program of

that water to be sure that all this works. I think that

will give you probably, you know, the information that you

re:1i y wou1o want to know.
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v . PE'--1 L E^C1-'.: - T think that Mr . A k i n s is v i ^ K t .

L1;-'s1 who spend our l i fe wor ry ing about th ings

3 ! l i ke this ere conf ident of the technical solution that we

^ ! ere proposing h e r e . But as Mr. Ak ins just said, cr.ly by

i ' •: o n t i n j p d tc - r t ing of w h a t ' s rea l ly happening wi l l be p rcv - ;

'.-.''•i-::1 h^ r our conf idence was right or not . T mer. P. th-:

mo:'': t or i r\~: is nc^t going to end when the ROC' is. s i s n e _ o~~

e.1 ••: ". :•:'•:'.••" t '• •• R[> is si cried. W e ' r e ^ t i l ] going to he\ (e t.:-

. ' : . - ; ' -r ': '. " :. r.~ : t c s<:•• ' . r_hat o•.'':" remed';' is ef f ec t i\.:>; .

COF-TIL' h 'AYCi.:- Because I saw thosK or'.::•.':

. '•-•: 7 s :•!-• these hol ts that they due t-. rJ "he • pc^r-ed

tha t s tu f f in t h e - r e , are you tell ing me that s tu f^ it

iy i t : ! N t l ' i c 1 " ' - ? 1 Is that

!- ' : . L...'y~ : A L " : f-' : -• w e ' r e ta lk ing ab?;..1'. r. :v: ."r c no

• .:::... . " •?" Hu nd:' edc . W e ' r e - ta lk ing abo'jt t hous-.-n:.:':. , v. rt

crushed therr. --

^TL HAYES : - --- is that the ovou^d

20

2T

22

23

2J

25

'••F: LEE THOr-'AS:- You're asking if it's st i 1 J in

the ground water? Yes. I've looked at all the data very

carefully from all the ground water monitoring wells. We've

got -- we've had monitoring wells sampled of successive.

occasions and I have checked all the data very carefully

and, yes, the' -- you can clearly tell areas where there are

pile- UPS of contamination and because of the fact that the

Page



1 |: r. Be . 9~ wrtc - ' r4re;i ct a ve-y s 1 ov; 'ate cf speed, t hf - f is no

2 t c : . '. *_'•.:': t '•'•'- !: •_• 1 k cf t!v? ground watsr contamination is

E t i i l contained on the site. That is correct.

Kr! . COc.lC:iE HAYES: - W e l l , who -- my question is are

'/'.••: ;;: inr- '<i<.- P--J,T~ cut that rrtess? And what are you goino t •:

6 i - .h" .n V O L ' get i t cr u ; h i f . t e v e v , c o n t a i n e r s or

20

21

22

23

24

M r - _ . LE r TMQM.--:C : - W e l l , w h a t w e ' l l do i s t he g r o u n d

;• r : c - ~ v v :;..'.)•:• r-.t : t h a - : a^e p r e s e n t in the g r o u n d w a t e - ' ae tc w h f = t

•. \ - : • - • : ' ••: ~ '." ' ; * " i r '. i-.'i J 1 c ^ z c u v . f - ~ . t h i s s i t e , mos t of the

2r •-: c;-.-1 : t .:>;••" t::. -::J' c o n c e r n is the g r ea t e s t v o l u m e , I guess , the

? ' : ._• •;.-_ • . _ • . ' . •: r.t •. ••. """ c>: ric e r !••• is t h"1 vol at i 1 e or c ^ r.: ?i- . ^ :>c: so ,

- : • . . " . • . .' ; • ; ..::'. rf t i r r i e r i we use c p voces : c j ; a: "

: : • ; • • : . " • : • • . • : • ^ r '~ f c t ' j ^ l l y rut the --• put t : - e e f f l u e n t f r o f r .

- ' •' - - - ' '• • • : •• j-d be-: = i . ' s e t h e r e ' s so rr;..'•::• air r e l a t i v e toi
i

S ; th-: ;•':••.••.:'••': cr vc i -: t :. 1 =-s , it is essentially a harmless

..... ^ ..,,.., s. i..;ouJd be e. vevy small amount released into the

atmosphere, but it wi l l allow all to be cleaned up in the

MR; . CORRIE HAYES:- And that'll go into Fites

MR. LEE THOMAS:- No. No, the water -- after thc-

comes out of the treatment system, the water will have
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tc meet ground wste-r cleanur rt =-r,c:c.r ci". .

. U'Â E.'-.' PKIN'EHART : - And where K i l l it

Ki- . B E N O V : - T h e r e are t h r e e op t ions ---

-. |i MP. UJARREN RHINEHART: - --- I rnean u'ill it be1 1 --

? j i t- L i c k e d off the- si te?

£ '! M'-I . EENOY : - W i l l the w a t e r ?

M c. . U! A R R EN1 R H I N E H A R T : - Yei

•^_;__P_r_^i?^|_^ N o , s i r W e l l , t h e r e a r e t h r e e

•. J -;'i ? : ;''.; •; P>: t h a t ?re be inc. cc-nsi de red < r-r ' I c'i?1

fi^-?t OP ';!•:•": th

i'.1 •:•'-•!••:: \.-c. d ii ch^ •• c;e to the loca l POTl-J and t h a t ' s p u b l i c l y

Beimorii !s in

W e l l , arid there is soii;^ cor-r-rr r-

20

21

22

23

24

-- th':- di?:ch2Y'Qe to POTWs has not beer; that

successful for whatever reasons. The POTWs have their OI-.T.

requirements and standards that they must address and must

adhere to. They can be fined when they're not in

! compliance, when they're not meeting those. Yes, I

understand there is some problem right now with Belmont's

F'r-7i,.i ?r,c! that even the. director has recently resigned and
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"i | * "'-.' C i t y M c r. - :~-e r is going to have to become certified. So,

£ |, th^'ve ceil ins with some problems of their- own. This would

be a new situation for them to deal with. I talked to --- tc

I trie City Mi ;-;ace" . I know the'; the PRPs have contacted t'nTrr

The second option would be ---

'•',r . E'-MCR AKIN: - --- before you leave thst

• - ' ' • yes' ----

'•T .__?. -"_':_! AKIN: - ---- the point is, th£-t woL'ld £•. J 1

•• r .'- o v <: d though before thet option is chosen to see if

P !"."". ' •'.- •' ! ". r ". :' I '- :- \ .?n>:: see i ̂  they car, conipl et •? 1

__ . Th;t process is to further degrade all these

\ be ' ;<? . : id lev ' i:,

A nci this: pla ;~v -- * : > ' ~ r

'~ : ; . ' ' : • . - • . if c r. :-:{-•;• ~ . t h e y have £ per rr.i t t -vd lie-:-rise th:;. '. v - l l s
i

•f. . l.-, •:•-.•: f!-i.;.?h t h-:-/ c o-. d ischarge and they have to opera te the i r
!;

19 ' r-ia.rit in the rfisnner that whereby they stated in the

20

21

22

discharge limits of their permit that's carefully monitored

So, you know, throughout the whole process, there will be

checks to make sure that the contaminants remain within

acceptable levels and aren't released in the environment to

cause harm .

MRS . CORRIE HAYES:- But the former fellow
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1' . L ILL IE M O L D ^ C I A W : - A^e you s a v i n o that y c u ' - e

-- that ya ' moni tored the p lant , that plant y o u ' r e

about or are that t hey ' r e moni tor ing i t?

K.v . EC N'pv ; - We would not be involved w i t h the i r

ri-;: . Tha t ' E- part of their prog-ran. It i r

?•"'!"• . L EE THOS '--.S: - but they are going -- i t ' r a:

T '

d i f f e r e n t EP'- p"oc~?. ••

.l'2j_'._ 1 1 ' i ; s . t ^ t o d ^ l e c s e t e d proprc1"- fcr th

: or: Discherae E 1 i mi nat i on Systet r , .

•'••• H^Yr^ : - A r e- t h r > • f- o n i t o r i n q t h e m s e 1 v/ 63 o

'. v '' £ rr: o r, : t •"> v j ri •"! their?

- ••'••'.•' : •- Y e T - ,

19 '

20

21

22

23

24

• ;••.•,;.-;:: i:. \.-\t'.*. . E.1'.1; thi:: it n:. t w;. r e - : E-tr^ior.-. out

'.':'. i' ."• :.:•;. - • f~ 4.-_ i-,.-. ci-outvj -r-oi r;; suraioht tc the p 1 r. - ".

c i t 1 - ' - . T ro s i/O-'ld be treated on si'.e and the vast, amount

c f the contsn-.i ;-5 1 ion would be eliminated, extremely reduced

Again, it's: got to be acceptable to the plant, it's got to

be acceptable to -- it's got to meet the permits of the

plant. The plant has to be able to integrate this water

into their own system and that's a big concern.

MR. WARREN RHINEHART:- Would ya ' have to build a

f a c i l i t y down there to do whatever you're talking about or
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j:. •"•. rnov'v ;-. t e m p o r a r y f a c i l i t y in to •- hex1 c:v- yo1. o-:-

o u r t i m e f r a m e w e ' r e t a l k i n g a b t - J t ?

MS . E E K O Y : - The u s u a l t i m e f r a m e fo r the d e s i p - ,

f ' ~ r p u t t i n g i t o n p a p e r , f o r d e v e l o p i n g i t , f o r E P A rev : "* . - ' 1 ,

ii i r '~ = t h a n a ye = v to get to a po in t w h e r e we can a .pp"cv.

the. oesic- ' £ nd say . Y e s , t h i s is a ccep t ab l e and we be.?:'- J : ' • :
!l

7 I, r e f i i •=••";. i 1 a c. i. i ••_•• i. . Eve v ~ y t . hi n-r.; t h a t I 've s-een P"0poser! w •:••_. I •;•

Si h- .r t •• c c t ".'t nt f a c i l i t y on s i t e . Y e s , s i r . The e.xir art : o:.

v .r....:^.- i. > .; . . ' ? : . 1- w :-^ . ' .1 ••:.' be i n s t a l l e d et the s i t e . Th-

•; ' ---,-..•,•!- w - ' « • i...io'. !' c: I'?- p u m p e d out c n-r! ^ ' C ^ i i J d o^ t h ••• o;.-.-1 ' t hr

'.:'.•"" :. c ' " ::: ' ; ••' ,: "i " t h" r it i-io-..; 1 d be c i sc. hs r g' -:i a :"i." , a ;~ - : ' .
i

"2 i' '. i": - v c ? v e t h1' •> -.'• opt i ons

•v i ' • : . • ; secoric1 opt i on i= ci = c hc-r .;;c- i nt c th.=.

-: : . : . : . ..•'. ;'•; • < • - . . , - : - • • • . ' ; . ih;-.': r - r-.or £.fr -- i t : s an 'Z1??' F e . : : - - ; !

•C r . ; . : , - . - . ;...: '. :. ;: ; - :'. ': '. -: s t r . te oe 1 es-; t c :. p v c : : r - • . . t ; - . - .

i

16 ' ".'::". r :'•:•" r.." . TSor1: r ep.1.. i r erner . t 5 are v e ^ y , v e ^ y 'C t " i ~K;e ~ ':
i

19 I 1 f ' " - ' re.1 , e - c - ^ e i n t c > a s t r e a r r . T h e > ' ' r e h i g h e r t h a n a Jo t c f - -

20

21

22

23

24

25

a lot of other options. They're very stringent. You're

talking about discharging into a body of water. So,

therefore, they've got to be very, very stringent. It would

have to go through permitting. It would have to be

acceptable to the State, and there are a lot of problems

i i.-.!.i t r. t hat , also .
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1 1

"| j; T!".-: discharge option of the wat = -' f •,-•:.•: t he
!.

£ | •:...•• s J. • ? • • • . 1? ?. v <:••.• !;. i g cons i de-vat ion and it 's net -- WP car . : ':
i,

3 t a k e it l ight ly.

- ii Thc third option that EPA askr that -- to be-
|!

5 j: looke-i1 at would be onsite natural filtration and that wo-jic

• I
6 ' ; a l lot / ; through a draining systerr, to in f i l t ra te back into t 1 . - :

!j
7 j! •:; •• o:..1 r, :.:' ̂ ater . "Those cleanup levels would, also, be

jl
f :l c • t r e;-'-'- 1 y z ' •" i r;rent because yo:.::re allowing it to just re-

i- :• > i-~;''" b s-r! i'.''.o the ground Mater and you certainly v-:a^t it

i-: ', ' f - . c •: .! t-f -•:•: •- •-- i-.ic-].l. :t u'oi'ld be- o leaner. ThT-? !^; f

;• ' :j- J' i r.;.t ir- t '-.-:-. \':rtl Ca^oli'^ P'.J!;̂  cr, their auor ephe-rs: and

i .1 a'.'.jir a"hsr 5; rhouJd be able to be drinking water

or. t r..;- i.i?y J understand it. And right no-: , i->:-

si ti..1-:- •. ic-r, c4. the Jade c -H'j •:;••» = e-;-. -: ;: •-.-:

~ •

20

21

22

23

24

25

1 v the pr e. i:.e-nt ? t i or. , you san tha.-.

:' -~ •: .•<-.:'. the remedial design is the next £t?.~- .

c* =•<:-1 ert i ng the options that Barbara is.

talking about w i l l be addressed during this remedial design

step. So, sometime during that phase, we'll be deciding

where this treated water is going to go. Is that correct?

KS . E'EN'OY • - That may or may not be correct. If we

can make that decision before the ROD is signed, then

r,'T; . BEN LEftTH : - I didn't say that -- the design
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i r 4e?3 iy i-;h<?t 2 ' s-̂ Td . because if I'm i ncr-r rc-ct in saying you

! !••.••;•:'•. •; •! 1 ~ .: ' ". .l-.~ cr-tion of i-.here the water is going in the

,.;,?E :.,..., s-._frr ^ ther; ! need to be str a ight ened out on some
i

j
5 |, r}-. .D'IN'-'i': - Well, it may be that through: proc-e^r

-. I don't know it may be -- it may very w-r ^ .-

derision. It may be defined in the reco"c :•

r '•• ~:r. •'. i •; i o ••'• pi io1" to the design stage.

,i':f <: ''.~- '~tz. , \ - i~- wil l h.-?v<r tc so i ' - 1^ the -HI:

t --.-•i-" • " v . t ic 9oin^ to bi r:;:: i - .-h--- ' . t *• -

tc c ^ t o r i t is t r e a t e d . 0-, i f - - i t ' s -

20

22

23

c-'. - - -i' J ' v . ~ : • ' . • - . '- • : •. : " v •: e Xc c t 1 v r i P^t on t h? ques t i on ,

' _ ' • : • • • > i- ' '. 1 L~ ' ; '" j '.": i: J ci- ;' c i. • 1 1 f si . i 1 i t y PL' '.. o n s j !" e t o :: •' •? .?. ".

' • . ' : ' . - L.'T t •" • ? r ''• •.' ~",' c-r t u n.r- 1 1 1 >' i t ' r -v-r i nc t c t ? ke ric r:1- ye ;- " t:

t •? • _ • : ; ! • • • c -r " <r of th-: c ont arr. i Mat £ ::' ground w a t e r that '£ t h e r e .

r v obc t - :•' i '.'. '..he -- in the round of e couple decades. Sc .

t ha t eciuipment is going to be running for a long time and sc

the dc-cis ion on where the water is going to go probably is c-

long-term decision.

MR. HENDERSON:- The other thing when it comes^ to

that remedial design stage, the law does require us to do 6
i

25 jj remedial design fact sheet when that final design is done
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"' |' - r - ~ ''• th r t w i l ] be sent out to the communi ty and placed ir ;•
ii ;

^ ;: de."1-: ••:. t *:'•;• t •? e x p l a i n to you exactly whs'; that design i -~ a

what the- decision in terms how that action's going to be.

Mf . TONY HAYE'-I : - You know., the judge that he.?.'-.

5 J! t::is i r. Gr.Ttor.is, in his wisdom, made the fella (sic) the:'.

6 ! r e?.por:c ; b 1 c- f:>r all this — en expert witnes? and exempt e r'

hiir fvc:~ >-r,y fine; or anything. That uas beautiful, warr-'t

it . A"~ rr.id- Kir. £ ••, expert wit nets. Yc-« .

".-'" . LDI-1 il E! ̂ c:"xEr' : - Ho,-' f <: v off-: it-: c a •. : :••_ •=• .;C

1 i nr; t £• 1 1 i ny extracted wells; onsite. The purpose of

:-'-r-:"id ;.; :.'.-;•• r *:-.roc-:.:';: ? t i c r. is net to r;c.vt- t!ic p'oun:;' wc-ter

•;••••::.•-:: ; - ; - \ - - c nr :'. t •- . p u l l it cut cnr.'.-:•; s-d tner;

u., no me?, n-E w i l l w? , '.<:'. 1. th-;

•i£ ; g-ound i-.',: t e r remediation result in any contaminated ground. i
i

19 !, i-,-?ti~r rr:o^ i ng offsite. It's just

20

21

22

23

24

25

MP . EDDIE BARKER:- how far downstream will you

-- can you suck the ground water? Or are you going to have

to move down two blocks.

MR. LEE THOMAS:- Well it depends on a. lot of

factors that -- and I can't give you a real specific answer

but the augrapher that you're pulling the ground water out
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t c- ha ve c e r t a i n pr ope r t i es that a r e go i n;- t c

.„•..__ -.. ;,..--.•. J"; - the influence of an extractior; w e l l would

extend, the diameter of the well , the amount that you purriP

4 \\ the well in question; and basically, those types o~ thinoi
!

i-- ~ t'"'C- things that w i l l be considered in the design of the

v erred i a t i on of the site and what we'll do is we w i l l co.--- ur

with the design that w i l l result in the plume being cap- '.-'• ed

t '• '".••; t h-:: c a.pt i:N' -~- r ..'ndev the wells. Sc> , I can't give you r:

c. j' ::•;"••:••:: *: i •: a1'.:.1.."-' J ̂  " the augrapher in quest ion, L-L't I c :-"

'••' •. ;-;:.(.;•'- ••.'.:. 11'̂ ;': t !".<•': is sornet hi rig that we w i l j iooi-' ft ve'y

i

12 j; s u c c e s s f u l , we nv.'St capture all the contarr.i n = t ed grounc
i

•;". ; ;-" '. •: " i r, : *r,c. car t •.",• e rone of the e x t r a c t e d u-el l t ; .

"•- . K ' . P~'-:' '•' : -; I'.'hc-. t w e ' r e t r y i n g to do an'.- what w= -•

' ;• ' '»•','.' " '• ~- f(-\.~ : -•• •.'.]} c: i e t c — is to st or t he
i

What's clean, stay c. lean in th* a ugv -..̂ !''-""

; •-: contaminated to be taken out, but it

-• stop it. We can effectively stop t he

19 |: ••: onr. •:•*••,: na t io1.'. from continuing on the site and that's \ §ery --

20

21

22

23

24

it's very — it's very — the ground water, hydrologists,

all these scientists -- and hopefully, we're not getting

too technical. 1 know that's it very hard sometimes to

speak

MR. EDDIE BARKER:- But you can't stop what's i-

t. !•': offsite from going on down. Right?
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r-;'-- . Lr.r. "!>iOf-'Ac-.: - No, that c e r, be done too.

1 : -: r fr ' -: r i i 1 .1 ;... question, I think, realistically •-•• I : \- not

s'-ve that there's firm evidence that's there any significant

f-"our,d water contamination that's offsite. If we do

5 ovterr.i r,e that there's ground water contamination that'i

c-^ •!" E i-: •: . t he r we- can certainly make modifications in th".

7 ;! c x t r a c t i o - system so that it could reach offsite to tsk'Z-

•; r • ••: •'•' i^~: '.-1 those- I-', i ndz cx p'.'cblems . 1 don't see- ar:>-

Let r*,c on just c 1 i 11 .! = bit bfyc-rid

TT !: •'•'; o-..: b^ oi-.:-,v; ty , l i k e downhill . The movement of ground

• :• i.. '.-;•.' i'.. .;.ir'. l i l . f r f cravity flow down1', ill . And yof kpoi-.1

'.i.-f .'.."'} F n : r - " " i r '•' .1 •- " •! -' voi' can't pull water uphil]. :-L...-. .

-.:"!-?-r<;. is £ contar:.i nat <r:: riuniv c f f i i t c - . anc1

J. !';C'e i E : t f-;e only way you can capture that

1,;. ! is to put a i-,"-:-1 1 down there where the contamination is and

j capture it wherever it is. We can't pull it back. Your

question about can you pull it back. The answer to that is.

no. What we're going to do is prevent it from going any-

further. And if, in fact, we are satisfied in the future of

this offsite, we got to go down there and get whatever it

i
15

20

21

22

23

24

25 " . E:X-OIE BARKER:- Okay.
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Mr: . PC'V LEACH: - Isn't that correct? Because !

he?:- •• i s -- his sense is that that thing is goinc; to come to

n\y w e l l someday and he's saying how the heck are you guys

;••:.• i no to t e ' _ me that it's not going to co~:e to my well'7

W- . LE.il THOMAS : - Because we're going to get :. •_

&[ be-fore :.t get^ offsite.

7 >' MR. TQNY HAYES:- As long as you're sure of that,
i j

6 !. It s<?-~":T to n.r. that the water system that's svailablr

9 . be t',-.•-:-«:> n Be In-: r \ and Mount Holly and all l i k e - this i r t Ivr'.

i n - 1 thoi''; ;.-r;: r' oy^t^rris should t>e made avciif'.le v:it-'' th' help

!
i

12 '' k 'O' i ' ry l i k e t ki-; gent leman does down here or that ,nir c-h i ic '

) : ! : • : ::anv- oe-:: t; v this type or thin:;.

* ' r_. '••_. ~ ~:. "'.-! 0 M A' : - l'.;e 1 1 > "he o b j e c t i v e •-" t hr

- - v - j n - ' p" -0- -: : = though is to resul t i-• t ( • r . •:. ";--.•' d u^ -. c- "

••; : ' ". "r: -f. i "„ •; : ' • • " • : ' . i":~ s; t e for consume 11 or; •:: y h'jn'..r;~,i . S: , c."-:

• = \ i : : - • ' • t •: .'.?•:">.•?• the plum-: on thie £ i t '. L - ) - - ; v - r - •. : " • -:

; • • • ] - • • to t. .0 :••• e tho t plur,i. , w e ' r e goinc to remedia te tha t

19 . ~l ' j~ 'e sc> t hi t a person could put a. wel l in the site snc' the

20

21

22

23

24

25

water would be safe to drink.

MS. BENOY:- You were -- you were asking -- ere you

asking about the municipal water supply?

MR . TONY HAYES:- Yes .

MS. BENOY:- I'm under the impression that there ic

••^ available wster line in that whole area. Is that, not
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^,f__,_AYEr'S W E B S T E R : - E i ther the C i t y of Mount Hel l

c - t ! - - Ci; •• c' F-: l;--ont -- ni'..st of then , , both have, w a t t ri

| 1 i n e s i n t h at a •• e a .

Ki- . EDO IE BARKER:- Yeah, there'- e. water 1 i ne

6 ! '-V . PE'vQY: - Now, some people may not have beer
|i

a t t a c h e d , but I believe there's a water l i n e available .

rj£._. ?HN._L.EAC.H_:_J:. If there's not -- no citizen';

c:ij 'r- i '. i ••::".; "'•*•.: .;•:•'..'. OFT:- ôr >'ou'"'

"I "' I :.;ride '• c t c--?d yo'j c o r r e c t l y or. t !' : <L

• . • - . —• •" r- '" V.'N; i - ]- o o^ ""•»"•• 1 o r ^r.'o* •'-"
' -- • •- - -

-; th1: :'. t. r e ci i!: . Is that what I heard you sc -y?

f-'. V . - ' • • . '-•'."•' • - Yec - , s i r . The' : iz EP1". := pvopo^a :

f-';r . '̂ ": -_ LI ACH : - O k a y . W e l l , ma>'b& I

20

21

22

23

24

25

••' •-f-'-'ribcr =•: i - ' « - ) j ar 3 thinl. ] do w h a t the lay o£ that IcV-d

;:. v hr • -. . ! _ • • ' . 1 • '•-•: p :• t (-..-?'. l i t t le strear;. that c^e-s tc th-;

: • _ : ! • . < : • " - .::: ; r. 4. lv bat ten 1 of a l i t t le va l ley and I do v ' ' t --

Z " ;;• ,ij;.\ t • • • . • i. r:.; ' o p i c t u r e and w i t h ta lk ing i-.'ith Steve abo1.

.._.:.,,.... ^ .. u,f. ; - ,^ . - i . COL Id it be diverted to when i t ' s lyinc i r

th<? lowest part of a little va l ley . I think tha t ' s where

that -- why that culvert is there in the f irst place.

MS . BENDY:- Let 's put the map on.

MQ . BEN LEACH:- O k a y .

MS. BENOY:- To see if we can't figure out where.

you're t a l k i n g about . Can everybody see? I said earlierV
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1 !: trv-t t h i r n ? ;-• ir not real accurate and I believe th*r -- we

'^ h "'..•-•: t* i bu t. 2 >- i e ".• A c. nd B — i 'TO not sure right t '<"• i s second
i .

3 ;j which one is w h i c h , but one comes from across Cason Street

4 |! me roe-; w i t h this other Tributary and they both flow
l!

5 j. •-'.'.•iips •_ r t i ::• r n:' -J 11 i m;: t e 1 y go into Fites C r e e k and ther. i ~.\ •>
I1

t - - : C ; - t a ; ! : r R i v e " . I don ' t bel ieve this e x i s t s . I ' ve

t h! s i t e . t h e r e is some — yes . y o u ' r e rich'; , the". r

u : t <: r i': h e " e . I'm not rec.1 sure whe re y o v ' r o

i.. : v . T\ t this - - - - t h e r ? ' £ a drop off and we :ve

'. 7>.t~. a:.oi.'t the fa', t. thet wa te r doesn ' t f l ow u;.-hill

i'''"it't T r e "'"*:' n' be '" in wa ] ki no t he s i te — I ht'Vfn ' t

ori i:h: :^' s j t e i r: a long t i m e and, granted, things csn

I i . : . • - - • • • - ' t. beer, ur he - re in •:- wh i l e and ] : o be mc-e

;; . 5 A.7-.1.', did c rernct.o c ^ r t r c i t e r t on

. ' . : - - • • : . : • - • : • : ' . ' . ' : : • w!v. • ' € yo.' h i t b lockage .
i,

'. ? i' r-'" - T r'V-l' QU jni r \ : - May I oive you 5 n'-:r- w i t h
I -

19 c c r: t c- n r s c n i. t a n d you o a n s e e ?

20 KS. BEMOY:- Certainly.

MR. BEN LEACH:- Want to orient it the same way-

then ss the way hers was oriented?

MT . BEN'OY: - Yeah, these lines are contours and

they show the lay of the land.

^ Rotate it 90 degrees, Steve.
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>,-'•> . ?£•-.' L E A C H : - Y e a h , i t. ' d be the seir.-: ;.s the

:-th-- c'r c.::nc; t he-n .

M'7. . BE'-. 'OY: - Now, this wa te r is not a f i cw ins

c o n t i n u e ] body of w a t e r . And again, I'll be more than hc.ppy

to g~t out rr.. boots and go t r ekk i ng up t h e ~ e agn : r. , and •• cu

k n o w , i f t h e r e ' s - wa te r f l ow ing here . A g a i n , i t doesn ' t

or ec 1 •JO-T- d i v e ^ t i n o the w a t e r somewhere e l se . T h p : - e ; s a. IE-: c~
iiII

£ |; ^r • • ; ' - , ; • h ' - -T . Thi- spr ing now has beer: r e d i r e c t e d , i t ' r- going

c- i . £ . - • • • • , - - • - f hr s •'t •? P rid that is someth 'no tha t ha~ h ^ - r . c v r s - ' : ' t
i

••: ! :":' v i :i f cii ;.: i r ; \ . '& ' ; ' . i & r - 1 i on a c t i v i t i e s o n s i t i cr. :J i: c ' i c - v ' ':

'•-.'. a w . ' - - •t"-or;, t L:r s i t e . Thc.t floi-.i of w a t e i used to go this

(••' i ' ; ' , ~ •' O!J -1:: . a1";':: it did not fioi-.- across, the- s:i:i; . Th? l?^* '

i'.;..'_ ':•• '• the s i t e , las t m o v : t h , t he re i\£f J-. 1 OK i r.g •• •-

• f i- -•: •-. ': .•-.e- SP r :• no a ~,._H i t s h-ou 1 c ' : t d ; t r, -^ t . !

i j.., i •: . ] : u- e. 1'*!':•.•/'•i w c ' con'.? to L--: r • . < . - • • c -. wr cv,? .

f von' wha t I 've seen and n~:'/ hist';'1"/ of the

•\~ } ' • • : • : * .- t. h.-' i 'o-; t cf th r- f J ow in this -- in this t r ioutc-y is
|:

ic; ]| f'ron: t h i s s : r ; y " . \nc . I a l so fur ther bel ieve it has net been

20

21

22

23

24

25

proven that this spring is not ground water discharge fror;:

the site. The reason I believe that it is -- the reason I

believe it's coming from somewhere else, probably this

elevated area here is because the spring has always beer,

clean. U'e haven't seen contamination from the site. And I

just ;;•:• -- ! believe it's coming from maybe this area.
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E'.'t this is the source for us, this flow. If

thi~. 'low he--, a'a-sir, please show it to me -- but even stil

I don't be.ieve that we need to have flow coming from

off site going through the site and this being in a positio r

to be c potential point of discharge for contaminated grj-KV

6 '! wit r- . '••;•.: have contaminated ground water . The surface
i i

7 wt-,tev . if this- flow here car; be diverted around the site. ,
ji

e ' £•:••••'; _-•: .:.,-?- this spring, the spring is not contaminate::;

We.1.!, I :ni -

y c l c . Q u e r t there , B a r b a r a , but i t ' s nv/ sense that we

V- s ' ;c ;•.•; •_' v c i i & y he- re i-. ith the cu l ve r t a'., the lo,-jei.t

,'1 i cc - r , rt see w h e r e the d ivers ion poss ib i l i ty .'• ^ .

!-• , n-|-.,ip-v ; - T cirn' ' . -- I. ' m net s w y r e Cs^ you*" ^' 31-

f h r. --

..... .:: :J ,. :. i- r_ ,. |̂-:i::n w e need to here. The reason the culvert
I ;

19 ir there ; r. ?:thr:- Mr. Hughes or the Jadcc- --"oiks f i l l e d ir.

20

21

22

23

24

the thing to make the property more level for the work that

they wanted to do in order to handle the storm water rur. off

that went down this little creek here, they put in a culvert

to handle it. Now, one part of the site history, that I'm

sure you knot'.1 as well as I do, is that one time that culvert

got blocked and it washed some doggone drums, off the site.
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" i ' r ' ' ' - i r - p t r - . - i r ' p p - i o d s , e lot of w a t e r goei t h r o u g h the - " ' - .
||

2' . ' • . - ; . . ; , •/;..' .;. r--'.: I can go out t h e r e any morpe r i t and f i n d no f l o w

3 I j L" j - - h i t doec r : : t m e a n the n e x t t i m e t hey have a

4 i t h u r . d ™ r£t or r: . t h e r e ' s not f l o w .

y.-: . BE!'-.1: Y : - 1 a g r e e w i t h t h a t .

M r . PEr-'.' L E A C H : - O k a y . And the p roposa l in

>' I t e r r ,at i •>.'-:• 9 is t h a t we r e p l a c e the c u l v e r t to h a n d l e t. he-

s : . i : i - ' A J . ec- ; i n t e r m i t t e n t w a t e r f l o w and I d o n ' t u n d e r s t a n d

. . . • ! • - . - - / 1 , ' v - - v tn i r . . , .•?.-1 is s u d d e r i l y the a l t e r n a t i v e pr ef er r e-:i b;

~" - ' • . - . ; . • • • - : ;v- ' - : r e p l a c i n g the c u l v e r t EO it doe; i ~i ' •;.

- • . • 4. • •• •- ' - : - ' ' - ;' r P : r r ~ _j no t. he sur f &•: r- i - i ? t e v . But T : rr &i . : r e we

. , . . . •;-:.--:>-,_=.£;=; thor - ; issue: l o t e ^ . I was just q u i t e s u r p r i s e d

J ' 11. ever - i ric .

P^ ''.'''.i_'\ •_- The proposec ' p i a i ' ; t r i a t was s u b m i t u e a

• '- v : r _ir '" ,r ". ' : • • ; • r : c : •'• it s a i d r e:'::>v; 1 . and r: r-? t h~v it •

-. c | - - - ' - «-.•(•.-r •-.' n r -• T ^ -• ; d , Oh i t ' _ 5 typo K ' h e ' ~ e i t s.-~> ~,
\

19 i '.- P T i O V i J .

20

21

22

23

24

r .S . B E N O Y : - No, s i r .

M R . B E N L E A C H : - A l l r i g h t . I ' v e learned that

t o n i g h t m u c h to my d i s m a y .

: - B a r b a r a .

M S . BENOY:- Y e s , m a ' a m .

:_̂ _ There's something I'd like to
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i

?roj-~'t h? r e . Acres': the street frorr ou"

he-...';-: i:i a , i-jhc ''. U!-C-' C ell f. . c r 8 e I' . But it ' s s very low

creek. You couldn't get this, much water at normal period'..

BJ': C'--ip-:: £. vc-ry strong thunderstorm, it will overflow and

5 w. : -, i t c. \ {- i n~- ^ivc- foot and above across the rca:'.

C- ' MS BENOV: - Oh, I have the same ^i tuo^ ' on in rr -
| '
: ci"- y.-'-d. I do appreciate that .

r^ C' L ZELLE BENNCTT : - Well , it sounds like ? ] '

. -, r^:.^ e v •; i : c'.:••"•': th?*. K-; rieed to ex pic re. If yc-i1 ' J J r"

' -r'. :. •: '• ;~ "; i s •:•'.'.• ui comments in to the':

; f-'- . F.:T'-.: L£'"•:/•!: - we'll be vc-ry rl = •:' •. : d': thot.
1

'
. C i -:- r e 1 ':. c

••'"- ' . C r C ' Z L - L C C E N K T T T : - And a r w e - ] ! yc-. , L C C ^ L - - ^

. 4 ".-. • •. : . . ; , • :. v s eivc t h i n;..- that u1? need to lo-:>' ot L> r - "c - r? ; - «•:

d-~ • • : • " , i :v- ' : • ' _ • • : • 1 \ if :• t e cleanup goal .

L':-''.'-I: PA";KE : :_ : •- Wh&t &bo-jt the p r o p e r t y v: lut
-

c r '.'•''.'"'" t ' ' ' • c j * c"' I-' it f-'oin'"" t o deer east ' o^' i sr i '. n'-^ ^-rir~- ~ —
'
' M>" B::.\"̂ v : - ^hif -- the qijf-^ " 'i r. •-. £ r f - - P-

^ -

IS j! fro::- i. r e a l estcie standpoint is an ever -~ s nior^: frequent

20

21

22

23

24

question that we had . I don't have an answer

to -- for you. I cannot respond to the property values. 1

don't know. My job is to deal with contamination. The

property values, you know, this is a growing area --

Petrol ins area -- but that issue EPA really has not been

£!:•:•:-. to address the real estate -- the value. We're
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1 ;; ' : • : • ' - ' •?>• *-•.<•:•'-: w i t h con tamina t ion and cleaning that up. I wish I

2 jj -.'.v. Id ar:ru-y yo>. .

| h";£. . CORF;IE H A Y E S : - But if anyone lives kind of UP

G'-; e hill frorvi that p iece, they don't have to w o r r y about

".;• oun-f uv t c : con tam ina t i on , r ight?

r-'T' . LEtT THOMAS: - Ground water doesn't f low uphill.

I'.'-'.n; .. nor rn.:-j 1 •-• , the-: ground wa te r f l ow is sort of paral lel to

6 t'rv; £•;••:'..• •.•!•:! -i j-f £':e , al though t h a t ' s not a lways t r u e . But

r1 r c c • ; c . ; - : ' ; ;. f •-•o1..1 ' v c ? substant it-. 1 e l e v a t i o n above the-- r i t e ,

">•- . it '.•.'o •..'1 c:' b-; rv. t.:.; u n l i k = - l > - t ha t you 'd have any prcL: 1 err.-:;

'' !' r' :', '"^ <: -•'..;*'<^* . if you ' re - or: C i ty w a t e r , then you ' r - '
i '

12 ji • ; -T- • • • t a : r. ly P-T. :. 30 -H? t.c have any problems w i t h the si tc-

TL!',.-r-: a:'-1/ rnoro cue t: -. i ori^ .

r_ Yeah, one more-. l.'hc-.v •=

t •: "•.•• c.:rc-ut 9; ttin:~ r:> we J j c he-: 'r.-: •:".

' '"'•'•- '•'.'. Lesch has offeree that sevvic-;-.

'iS '• MV sup 31- s t i o~ would be to talk to Kr . Leach. You

20

21

22

23

24

25

me afterwards and maybe I can help you.

Mc; . BEN LEACH:- Well, we'll be glad to get some

samples of your well and get it analyzed and get the results

back to you and include the results of that testing in the

reports which we have. Because it just furtherance expands

our knowledge and, hopefully, will make you feel a little
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bett <'-•• on?'H- we c.-t these results

•"" E'L'̂ 'Y'-- T f rj p - p. .-• •: p •{; e ^v^r vhnn'v ' =- -- VP- r : ••_ . • . - - , - . - . , . _ , _ - . .

ME;. Jlf-^Y KIRKLAND:- I have two questions. I ' rr:

jirr.iny K i r kl ~:nd w i t h King and Spa u Id ing. I have -- first

q •.; e:~ t i c v, is: I r, reference that EPA had done a recent

i -'ves t i P; '. i c--: of the residential wells, are the results o*

th.?n: rn?de a psvt of your administrative record0

Si' '-r . .PJ!-'-:̂ :- I believe they are. They should be iJ

-• | t '-• • r • . r:: /-..?' wi]] be incl-jdec', but I d-:- believe t^.c*.

:LI t!".c. '• :'". t ~i'-v. E!'1..1'.1. because- I don't, have the ;. nd^v i '••

"•' ' J'- •:•' - --" -.. I C£-.- !t icy absolute ly .
i |

12 !! M."' . J I r-'.r: Y K IRKL ANP • - The second question i? when

'^ ;..!'. - ;. ;; - •-.:' ? : v i r-1 o^ this rneetinc be avc. i l i .bJe?
i

i:.!-,c- or,, do

20

21

22

22

24

, ..... - .- - -..- -. n i ' i i t : drc r; b^v August 20th. What we do thfn is

to c,-; ovor : t arid if ttv?.re are any obvious cases o^ a typo.

s /•-, rr ?• •_ i ri: i- •.;. 1 •: ' - e >: a rri r> 1 e , a technical word is not familiar to s

Court Reporter , we give it some review and go back at it and

so that would take -- let's see August 10th, it would

probably take another week or so turn around. I would say

certainly by the end cf August.

MR. JIMMY K I RKL AMD:- Will that be in time for the

PJ!. lie comment period to run?

Pag*
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i' K-: . 't.HAPON ABBOTT : - I'm just thinking in terms
r

h < " - ' ' •• i c •. 1 ' ; ; y c - c r e c. £ o n you1 wou 1 d want to set the comments

y £t her t he r.

K-:-:- . GIEZELLE BE NN'ET T T : - W e l l , it doesn't matte- or.e

wi'.N or t hf; othtr . You can give Barbara a call and she- ' 1 !'.

let you K'nou' as soon as this -- it is available. You k^:-:-

we d-"' hrve to review it and finalize it first before we p;-'^-

t-. . rr'-y."' I-'IRKLAK:-: - But. will it be c.vc.l isblc

n-c' of comment per; or-.

GT7~L'..LE P^NN'^'TT : - It should be.

:- It will be close because

20

21

22

23

24

25

"• •..':!:. ' ;•::';•!!"-. :" t r.";-;'io:i ends Aupust the 24tn.

'•':•.. L_lL.LlJI HO^['vC LAl.-.'.:_" Let. me asK or.c q.. estl

T '• - -•' i - ' v c ;','u,̂ 4; y•:.•-• ~~ you said there's c i.Kivty-dc'.

:. ••;• -•.•":•:. •:'••• '.if:-: . !-.'hat :s going to hspptr: at 1 h~ eri

t' : :': y d;->"r" I ; P.": not sure.

H:{ . E?[IMOV: - The thirty-day comment period is

specifically on this proposed plan. EPA is suggesting = way

to de-el with the contamination of the site. Michael

Henderson was talking about the comments. Any comments --

the record of decision that we will write and, hopefully,

hi-ve approved will have to include comments given for this

r" v-. i ~u Ic.r thing during this comment period. Comments can

Page €•$
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i:

to made at any t i m e , but for this, __ , we have to v iew

:• t ! ~ ; y t y - d s y c ••;• .Trrient per iod so that we can go tc a dec is ion.

C> •:,••=£ trie. I. c l a r i f y it for you?

MS. LILLIE HOLDSCLAU:- I think so.

MT . GIEZELLE BENNETT:- Let me just say some" h: no

e^s-: . This comment period is only on what we're proposing

I to do for this site. Alternative 9, and the way Barbara

explainer it to you. Now, the comments that Michael were

i 1 ! ' ScVinc- u'f: •• c- : -;
: y:vj have any other comments, £fty tbo'Jt the

|:

i c - | '..-.:';AV f;lli~:.:: up. what voj said previously, or : t" you see

i
Vi !, ET -:r c-l hi ;,;:. -: -. ' r- hrippe-:i no at the s:te, yc-'j car: aJu1^/':; cor.tact

i ;t
ai.'out i hose kind o^ things.

".-: . EL.r-'~r. ArTN: - If you don't like option ?, we

nc i v f i :.•:;, yo:; before t hi= 2^t.h and you-'- suggestion::,

;-. ''."_'.. c 1 1 e. r na t i ve- .

? any ni-rre oijes t i on; ? ^->y

T'nsr, K you: cil ve r y much for corning out . And

it ; ! ;-,o :_: clos'i the n':eetin;; now .

19 : \-'.".- . GI CZCL'-E BENNCTT:- We'll be around afterwards

20 if anybody wants to come up and

21 -- 9:30 P.M. - Meeting Adjourned. --

22

23

24

25

i

i
• Page 66
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STATE OF NORTH CAROLINA
C E R T I F I C A T E

COUNTY OF GASTON

I, LIEBV B. SIMS, do hereby certify that I was-
the Court Reporter for the July 26, 1990, Jadco-Hughes
Superfund Site Public Meeting held at the Catawba
Heights Elementary School Library, 101 School Drive,
Belmont , North Carolina, said meeting commencing at,
approximately, 7=30 P.M. and adjourning at,
approximately, 9:30 P.M.

That I am not related by blood or marriage to any
of the- p&i'ties, and that I am not interested in the
outcome of the enclosed transcript of said proceedings;

^ t<
This:., the / 7 * day of August, 1990.

LIBBY V. SIMS, Court Reporter
and Notary Public

(N.P. SEAL AFFIXED)

MY COMhISSI ON EXPIRES:

My Gor::m:c;:;:. L';;:-,.v- !-^b:-L-i:> 1£, •;::'

Commission Expiration Date.
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APPENDIX B

SOU. REMOVAL PROGRAM
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CONESTOGA-ROVERS & ASSOCIATES LIMITED
651 Colby Drive,

^ ~ Waterloo, Ontario, Canada N2V 1C2
Consulting Enginws (519)884-0510

July 26,1990 Reference No. 3480

, Mr. Warren Dixon
• On-Scene Coordinator

United States Environmental Protection Agency
, Region TV
I North Superfund Remedial Branch

Waste Management Division
f 345 Courtland Street
I Atlanta, Georgia

U.S.A. 30365

Dear Mr. Dixon:

Re: Responses to Comments on Interim Soil Removal Work Plan
ladco-Hughes Superfund Site - Gaston County, N.C.

Enclosed are three (3) copies of the revised Interim Soil Removal Work Plan for the
Jadco-Hughes Site which is being submitted on behalf of the steering committee.
The Work Plan has been revised as per the comments provided by the United States
Environmental Protection Agency. These comments were made on the version of
the Work Plan that was submitted to the USEPA prior to the signing of the .
Administrative Order (AO) that addresses the scope of removal.

The AO requires the Work Plan to contain the RI/FS Quality Assurance Project Plan
(QAPP). This QAPP has been supplied to and approved by the USEPA for the RI/FS
and was provided to the USEPA for the purpose of finalizing the AO. Hence, it is
incorporated into this work plan by reference.

All USEPA comments have been incorporated into the text, except as indicated on
Table 1. References to further geophysical studies of the Site have been removed
from the Work Plan as agreed to by the USEPA since the previously contemplated
study was unrelated to the soil removal action.
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SUMMARY OF RESPONSES TO COMMENTS
JADCO-HUGHES WORK PLAN

Comment No. 1

The Work Plan must address the site access for Mr. Matthew Plecnik's property.
Access problems with Mr. Plecnik should be avoided. The Plan discusses
mobilization of soil excavation equipment but makes no mention of the use of
equipment on Mr. Plecnik's property. If heavy equipment or any equipment will be
used on Mr. Plecnik's property, a written request is needed before any mobilization
of equipment onto Mr. Plecnik's property.

Response No. 1

Comment acknowledged. The access agreement for Matthew Plecnik's property is
presented in the work plan as Attachment C.

Comment No. 2

A staging area must be designated for all soil excavation equipment that will be used
to remove soil on site. An office trailer (Command Post) should be located outside
on the "exclusion zone". The exclusion zone for the Jadco-Hughes site needs to be
defined in the Work Plan.

Response No. 2

Section 2.1.1 (Mobilization) identifies the use of an office trailer (command post).
The exclusion zone is defined in Attachment A, Section 1.8 (Work Areas/Site
Control). Figure 2.2 illustrates the soil staging area, the exclusion zone and the
location of the command post.

Comment No. 3

The Work Plan must also address the sampling of the PCB contaminated soil across
the site based on a grid pattern of no greater than 50 feet by 50 feet This action
should be taken before any excavation of soil on site. Surficial soils and sediment
samples should be collected for verification of cleanup pursuant to USEPA
guidelines (USEPA, 1985). As mentioned in the Work Plan, the guidelines provide
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for composite soil samples to be collected in the contaminated area to assess the
cleanup of the PCB contaminated soil. Results of the composite samples should be
below the cleanup criteria of 10 mg/kg that was established as the cleanup goal for
the site.

Response No. 3

Section 2.1.2 (Site Preparation) details the sampling of PCB contaminated soil.
Figure 2.3 illustrates the grid pattern.

Comment No. 4

I The Plan only mentioned a geophysical survey along the northwest site fenceline,
but the objective of the geophysical investigation needs to be defined. The
geophysical investigation should not be limited to only the northwest site fenceline

! as mentioned in the Work Plan. It would also be very helpful in knowing which or
what types of magnetometer would be used to perform the geophysical

I investigation.
i

Response No. 4

I All geophysical/magnetometer information removed from the work plan.

I
' Comment No. 5

I The Work Plan must address the site preparation which included the clearing of the
i vegetative brush and trees, if any. The trees should be cut at the surface, with the

roots being dug up and stockpiled with any and all contaminated soil in the
j contaminated area. The soil on the tree root may contain PCB contaminated soil.

Response No. 5

Section 2.0 (Scope of Work), the component titled "tree clearing" acknowledges this
comment.
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Comment No. 6

Dust control measures should be used during the removal of the vegetative area
and the stockpiling of contaminated soil in the staging aiea.

Response No. 6

Section 2.0 (Scope of Work), the component titled "soil removal" acknowledges this
comment.

Comment No. 7

In the event of rain during the stockpiling of contaminated soil; the stockpile
should be covered and protected from rain to prevent any run-off of water from
contaminated soil.

Response No. 7

See Response No. 6.

Comment No. 8

The Work Plan mentions the "paint filter test" that the stabilizing agents mixed
with contaminated soil must pass. Please define in the Work Plan the "paint filter
test".

Response No. 8

The paint filter test is presented as Attachment B.

Comment No. 9

A more detailed and definite schedule should include all work task to be performed
on-site and off-site with realistic time periods. Reporting requirements should be
monthly reports that include all work performed on-site, plus 50%, 70% and 90%
completion reports.

Response No. 9

Section 3.0 (Submittals) acknowledges this comment.
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COMMENTS/RESPONSES TO THE HEALTH AND SAFETY PLAN

Comment No. 1

Provide a site characterization. Provide information on the worst case
concentrations of each contaminants. Provide chemical data sheets (MSDS) on the
contaminants.

Response No. 1

Section 1.3 (Site Characterization and Potentially Hazardous Compounds)
acknowledges this comment. Table Al.l details worst case contaminant
concentrations. Material Safety Data Sheets (MSDS) are presented in Attachment D.

Comment No. 2

Maps are lacking, specifically; a road map showing the location of the site, a site map
showing the various work zones and points of contamination, and a route map to
the emergency medical facility/hospital hi the event of a serious accident.

Response No. 2

Figures Al.l, A1.2 and A1.3 acknowledge this comment.

Comment No. 3

Each work task should be addressed separately with risk analysis and level of
applicable PPE.

Response No. 3

Section 1.14 (Task Analysis) and Table A1.3 acknowledge this comment.
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Comment No. 4

Section 1.3 makes note of the contaminant as PCB but fails to provide information
on either the expected or worst case levels of contamination. These levels should be
addressed.

Response No. 4

See Response No. 1.

Comment No. 5

; Section 1.4 describes some of the responsibilities of the site Safety Officer and a CIH.
It should provide the names of key site and safety personnel including the site safety

• manager, site supervisor, project manager, engineer, names of subcontractors etc., to
• be provided.

I Response No. 5
I

Section 1.4 (Health & Safety Personnel), Paragraph 1 acknowledges this comment.

Comment No. 6

i Within Section 1.5 (top of page A-5), the report mentions that medical surveillance
is to be required of employees who wear a respirator for any part of 30 days or more a

j year. While this is true, 29CFR 1910.120 medical surveillance requirements are not
' only applicable to user of respirators. Normally it would be expected that all PCB sit

personnel be participating in a medical surveillance program.

' Response No. 6

| Comment noted.

i Comment No. 7

j Section 1.8 Work Area/Site Control, should provide a diagram of the site with an
1 outline of specific work zones.

• Response No. 7

Figure A1.2 outlines specific work zones.
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Comment No. 8

Section 1.10, Emergency/First Aid supplies are provided in the exclusion zone.
While this is somewhat unusual, it is permitted. However, it cannot be used in lieu
of Emergency/First Aid, hopefully the safety officer, who is normally stationed at
the support zone. The support zone should include at minimum, a first aid kit,
ABC fire extinguishers, eye wash station and water in addition to the siren and
SCBA rescue supplies.

Response No. 8

Additional supplies for the support zone are detailed in Section 1.10 (Emergency and
First Aid Equipment and Supply).

I Comment No. 9

I Section 1.11, the Emergency/Contingency Plan must provide emergency and
j support phone numbers plus an evacuation route to a suitable hospital. A map to

the hospital should be included. This information should be posted in the support
; zone.

Response No. 9
i
! Table A1.2 and Figure A1.3 acknowledge this comment.

1 Comment No. 10

| Section 1.12 (page A-15) should specify respirator cartridges to be used (example,
1 GMC-H or equivalent, dual purpose for dust and organic vapors). Also cartridges

should be changed more often than weekly as specified in the Plan, recommend
| daily changes.
i

Response No. 10

Changes made to Section 1.12 (Personal Safety and Related Equipment).
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Comment No. 11

Section 1.15, heat stress monitoring must provide a protocol for their procedures.
Will they utilize core body temperature, body weight loss, pulse rate, blood pressure,
etc.? Will they use ambient or WBGT temperature readings. Who will be
responsible for conducting the monitoring and enforcing a work/rest schedule?
Provide an example for the heat stress monitoring work sheet in the Appendix.

Response No. 11

Section 1.16 (Heat Stress Monitoring) defines the protocol. Figure A1.4 is a heat
stress monitoring work sheet example.

Comment No. 12

| Under Section 1.16 Air Monitoring, please provide information on the routine
monitoring frequency for each test/instrument Is it to be conducted weekly, daily,

j hourly, or continuously?

How many dust monitors will be employed? Are any to be provided on the
j employees?

Response No. 12

Section 1.18 (Air Monitoring) acknowledges this comment.

« Comment No. 13

j Sections 1.12 and 1.17 provided limited information on decontamination
1 procedures. A separate section should be provided to address decontamination.

Decontamination must be conducted upon each egress from the exclusion zone. A
j decon procedure should be developed to provide a step-by-step progression of

decontamination which must be strictly adhered. Also to be provided is a list of
decon supplies and equipment. Decontamination of personnel and heavy

i equipment should be addressed separately.

. An unusual mention of decontamination found on page A-24 states that the
I Engineer will certify each piece of equipment decontaminated prior to sire removal.

Will decontamination actually be certified? Perhaps this is a reference to
i inspection/supervision. If they are actually going to certify the decon, then please
I provide an example certificate.
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Response No. 13

Section 1.20 (Contaminant Migration Control) expanded to detail decontamination
procedures. The Engineer will supervise, not certify the decontamination of each
piece of equipment prior to site removal.

Comment No. 14

Section 1.20 mentions that safety meeting will be conducted weekly and additional
meetings will be held as required. It is required that safety meeting be held before
any work conducted, and before beginning any task. Normally safety meetings are
expected to be conducted daily to brief staff on the tasks and safety expectations.

Response No. 14

Section 1.23 (Safety Meetings) acknowledges this comment.

Comment No. 15

Provide a description of the site with site characterization noting any intrinsic
physical hazards.

Response No. 15

See Response No. 1.

Comment No. 16

Provide an MSDS or chemical data sheet for each known contaminant present on
site.

Response No. 16

See Response No. 1.
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Comment No. 17

Provide information on the user of a "buddy system".

Response No. 17

Section 1.17 (Buddy System) acknowledges this comment.

Comment No. 18

The plan should contain specific information on emergency site communications.

Response No. 18

Section 1.18 (Emergency Communications) acknowledges this comment.

Comment No. 19

The plan should identify individuals functioning in a supervisory capacity who
have received the requisite supervisory training.

Response No. 19

See Response No. 5.

Comment No. 20

As a final note the wording in Section 1.13 probably states all on-site personnel will
use, at least, full-face respirators. However the third paragraph on page A-16 states
this is to be followed in "the absence of additional air monitoring information".
What does it refer? Does it mean that with additional information they could
eliminate the use of respirators?

Response No. 20

Section 1.13 (Respiratory Protection) acknowledges this comment.
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1.0 INTRODUCTION

The Jadco-Hughes Site is a six-acre former solvent

reclamation and waste storage facility located in North Belmont, North

Carolina. The Site is the subject of a Remedial Investigation/Feasibility Study

(RI/FS) under an Administrative Order on Consent (AO) between the United

States Environmental Protection Agency (USEPA) and a group of companies

who conducted business with the former operations. Some of these

companies, called Potentially Responsible Parties (PRPs), have formed the

Jadco-Hughes steering committee.

The steering committee submitted the Remedial

Investigation Report for the Site (CRA, December 1989) on December 13, 1989

to the USEPA. Comments were received and a revised RI report was

submitted on February 20, 1990 (CRA, February 1990).

The steering committee also submitted the Feasibility

Study report (CRA, February 1990) and the Superfund Risk Assessment (SRA)

report for the Site (CRA, February 1990) on February 21, 1990.

The SRA report identified an unacceptable risk from

dermal contact with Site soils situated in and adjacent to a swale along the

southeast side of the Site. Accordingly, the steering committee proposed in

the FS report (Section 1.2) to undertake an interim remedial measures (IRM)

plan to restrict access to the Site and remove PCB-contaminated soils above

lOmg/kg.
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The physical removal and off-Site landfilling of soil

contaminated with PCBs is permitted under the national variance to the land

disposal regulations (40 CFR 268) for halogenated organic compound (HOC)

contaminated soils from CERCLA sites. This variance terminates on

. November 8, 1990.
i

j The purpose of this report is to describe the steps

associated with the implementation of a program to remove the
!
{ PCB-contaminated soil from the area surrounding the southeast swale area.

The removal of the contaminated soil shall be done in accordance with a

health, safety and site control plan which is presented as Attachment A. The

i objective of the program will be to remove sediments from the swale bed and

surficial soils from the immediate swale area which has been characterized
i
f during the RI to contain PCBs above 10 mg/kg. The soil will be disposed of

off Site and the cleanup will be verified on Site. The excavated soils will be

' replaced with clean imported backfill. Off-Site disposal is preferred over other

I alternatives due to the small volume of soils being considered for removal.

j The report will also describe the steps associated with the

construction of a full perimeter fence and the completion of a geophysical

survey along the northwest Site fenceline.
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1.1 BACKGROUND

The Site is located on Cason Street (State Road 2040) in an

1 unincorporated jurisdiction between the Cities of Belmont and Mount Holly

j in Gaston County, North Carolina. The Site location is shown on Figure 1.1.

I C.A. Hughes Inc. operated a solvent recovery and

reprocessing operation on the Site from 1968 to 1974. Jadco, Inc. took over

I operations on the Site from 1974 to 1975.

I

Over the course of the operations on the Site, an

i inventory of up to 18,000 drums held in open outdoor storage and an

inventory in aboveground storage tanks was accumulated. The presence of
i
I the drums on Site, discharge incidents and complaints by local residents led to

a State-ordered closure of the Site operations in 1975. A state ordered cleanup

was conducted in two phases: 1975 to 1987 and 1981 to 1983. This cleanup

j reportedly resulted in the removal of the drum inventory, decanting of some

drums in partially lined decant pits, and the consolidation of surficial soils
i
| from the Site into an on-Site landfill, approximately one acre in size.

Further information on the operations on the Site and the

j 1975-1983 cleanup is contained in the RJ report (CRA, February 1990).
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figure 1.1
SITE LOCATION

JADCO-HUGHES SITE
Gaston County, NC

3460-06/07/90-1-0
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1.2 NATURE AND EXTENT OF PCB CONTAMINATION

The RI report identified an area of PCB contamination

along the southeast perimeter of the Site. The location of the southeast swale

area is shown on Figure 1.2.

The delineation of PCB contamination was conducted

with a supplemental surficial soils and sediment sampling program approved

by the USEPA in October 1989. The supplemental sampling program

involved the collection of 26 sediment and surficial soil samples for PCB

analyses. Sediment sampling for PCBs during both Phases I and II of the RI

produced a total of 45 sediment sampling points for PCBs. Table 1.1 presents

the analytical data for PCBs in sediment and surficial soil. Figure 1.2 presents

the distribution of PCB concentrations in the southeast swale area.

The area! extent of PCB contamination over 10 mg/kg is

estimated to be 440 square yards. CRA's experience has shown that PCB

contamination is generally confined to the top 10 inches of soil. Samples of

PCB contaminated soils in the southeast swale area were not collected at

depth. Thus, based on the surficial data, it is estimated that a total of

1,000 square yards of soil will have to be excavated for disposal because of the

inability of the excavation equipment to segregate the isolated zones of

contaminated soils. The affected areas are shown on Figure 1.3.

Following backfilling of the excavated areas, excavation

equipment will be decontaminated in an on-Site decontamination area prior
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TABLE 1.1

DETECTED PCBs IN SITE SEDIMENTS
JADCO-HUGHES SITE

Sampling Aroclor 1248 Aroclor 1252
Location (fng/kg) (mg/kg)

SSI ND ND
555 ND ND
556 72-170 (A) ND
SS9 ND ND
5510 ND 0.93
5511 ND ND
5512 ND ND
5514 ND ND
5515 ND ND
5516 ND ND
5517 ND ND
5518 ND ND
5519 110 20
5520 ND ND
5521 2.5 ND
5522 2.4 ND
5523 12 ND
5524 ND ND
5525 ND ND
5526 23 8.2
5527 ND ND
5528 ND ND
5529 0.3 ND
5530 5.7 ND
5531 0.56 ND
5532 0.24 ND
5533 16 ND
5534 6.1 ND
5535 28 ND
5536 ND ND
5537 15(3.2) ND( l .O)
5538 1500 ND
5539 150 ND
5540 0.41 ND
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5 9 1 7 ft TABLE 1.1

DETECTED PCBs IN SITE SEDIMENTS
JADCO-HUGHES SITE

Sampling Aroclor 1248 Aroclor 1252
Location (mg/kg) (mg/kg)

5541 23 ND
5542 4.5 ND
5543 21 ND
5544 4.1 ND
5545 ND ND
5546 ND ND
5547 ND ND
5548 ND ND
5549 ND N'D
5550 ND ND
5551 ND ND

Notes:

(A) - Four duplicate samples analyzed.
Duplicate analyses in brackets.
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to removal from the Site. This Scope of Work is discussed in the following

sections.
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2.0 SCOPE OF WORK

The interim soil removal program consists of the

following components:

• Mobilization/Site Preparation

Construction equipment and personnel will be brought to

the Site and preparations will be made for the soil removal and handling

operation. The Site preparation will include tree clearing (as required),

delineation of a soil staging area, erection of temporary fences, and

pre-excavation soil sampling for PCB analyses.

• Fence Construction

An eight-foot high perimeter chain link fence will be

constructed concurrently with soil removal activities. The location of the

fence is shown on Figure 2.1.

• Tree Gearing

All trees will be cut off at the soil surface and disposed of.

All root systems will be removed and will be disposed with the contaminated

soil.
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' • Soil Removal

I
Affected soils will be excavated with a backhoe and

stockpiled in the soil staging area in preparation for loading on to transport

trucks or loaded directly into transport trucks for off-Site disposal.

| A polyethylene cover will be placed over the soil at the

staging areas during intermittent periods when no work is being performed

or when it is raining. Soils which are saturated with water (if any) will be

stabilized prior to loading.

| The southeast swale area is characteristically moist. In

areas where the soils are not moist in their native condition, a water mist will

i be utilized to control fugitive dust emissions.

i
1 Surface water runoff will be prevented from entering

i excavations using dikes, sandbags, ditching or other available means. All
i

surface runoff which has been diverted around excavations will be permitted

:' to follow the existing drainage paths. Surface water which has been pumped

out of excavated areas will be contained and stored in wastewater storage

i tanks for retention, sampling and disposal off Site in accordance with State

• and Federal Regulations.

• Verification

Surficial soil samples will be collected for verification of

cleanup pursuant to USEPA guidance (USEPA, 1985).
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• Backfilling and Post-Excavation Work

Clean imported backfill which has been prequalified by

grab sampling for VOCs, BNAs and PCBs will be brought on Site to replace

the excavated soils. The land surface will be re-graded to its original contour.

2.1 MOBILIZATION AND SITE PREPARATION

Mobilization and Site preparation activities include all

activities conducted prior to the initiation of soil removal.

2.1.1 Mobilization

Mobilization will include the preparation of operating

plans for the removal activities, obtaining necessary agency approvals and

mobilizing equipment to the Site. The operating plans will include:

• a Site-specific Health and Safety Plan,

• design drawings for the soil removal areas, and

• an operating plan detailing the sequencing of construction, removal,

verification and backfilling activities. The plan will also identify

recordkeeping requirements and project management responsibilities.

8
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The removal activities will be completed under an

agreement between the steering committee and the USEPA. An access

agreement from the adjoining property owner, Mr. Matthew Plecnik, will be

necessary to complete the work. This agreement is presented as

Attachment C

Following execution of the agreements, equipment

mobilization will begin. Equipment which will be mobilized within

one week of project startup will include:

• an office trailer (command post),

• sanitary facilities,

• soil excavation equipment,

• a decontamination facility,

• small tools and communication equipment, and

• health and safety supplies.

2.1.2 Site Preparation

Site preparation activities involve the construction of the

soil staging area and the delineation of exclusion zones. Utility requirements

will be met by a portable generator.

The soil staging area will be constructed on one of the

concrete pads remaining from the former operations area. Cracks in the
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concrete surface will be patched and the staging area will be covered with a

30 mil high density polyethylene liner which will be bermed on two sides.

The staging area for soil, the exclusion zone (based on

sampling data from the RI) and the location of the command post (office

trailer) are shown on Figure 2.2.

Soil samples will be collected from the southeast swale

area on a 50 foot grid pattern at the locations shown on Figure 2.3. The

sampling techniques will be consistent with the procedures identified in the

"Engineering" Support Branch Standard Operating Procedures and Quality

Assurance Manual Region IV (USEPA, 1986), Section 4-9. 4.3:

• a sample of the surface soil will be collected;

• a shovel will be used to remove soils to a depth of 30 inches;

• loose soil from the sides of the hole or trench will be removed with a

stainless steel spoon; and

• soil samples will be collected at the 10 inch, 20 inch and 30 inch depths

from the sides of the hole or trench with a clean stainless steel spoon.

Samples from the surface and 10 inch horizon will be

analyzed for PCBs on a rapid turn around basis. If the analytical results for

any one sample indicates concentrations of PCBs at the 10 inch horizon above

10 mg/kg, the corresponding 20 inch horizon sample(s) will be analyzed for

PCBs. If the analytical results for any one sample from the 20 inch horizon

indicate the presence of PCBs above 10 mg/kg, then the corresponding 30 inch

horizon sample(s) will be analyzed for PCBs.

10
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Site preparation activities are estimated to take one week

to complete.

2.2 SOIL REMOVAL

The objective of the removal program is to excavate soils

with PCS concentrations of more than 10 mg/kg for off-Site disposal. The

areas to be removed are indicated on Figure 1.3, and are estimated to contain

440 square yards of contaminated soils above 10 mg/kg. Approximately

1,000 square yards of soil will be removed to accommodate-the removal of the

contaminated soil.

The soils will be excavated to a depth of ten inches

pursuant to USEPA guidelines and stockpiled in the staging area. Soils or

sediment which are saturated with water will be stabilized prior to loading

onto transportation equipment.

2.2.1 Soil Stabilization

Soils and sediments will be stabilized in the staging area

using kiln dust, hydrated lime or an equivalent. The stabilizing agents will be

mixed with the contaminated soil so that the material will pass the paint

filter test. The paint filter test is described in Attachment B. The stabilized

11
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soil will be loaded onto trailers for transportation to an off-Site USEPA

permitted secure landfill.

2.3 VERIFICATION

Surficial soils and sediment samples will be collected for

verification of cleanup pursuant to USEPA guidelines (USEPA, 1985). Surface

samples will be scooped with stainless steel spoons into stainless steel mixing

bowls. These sampling devices will be cleaned with the required Alconox

detergent and water rinse, followed by an isopropanol/hexane/isopropanol

rinse and a final deionized water rinse. These guidelines provide for

composite soil samples to be collected to assess the success of cleanup in spill

areas. Results of analyses on composite samples below the cleanup criteria of

10 mg/kg are indicative of a successful removal. Results above 10 mg/kg

dictate that the individual samples which were composited must be analyzed

to determine the location of the concentrations above the cleanup standard.

Samples will be collected from each of the excavated areas

(Figure 1.3) and cleanup will be verified according to the following procedure:

• each excavated area will be divided up into four quadrants;

• a composite sample comprised of soil from the bottom of each quadrant of

the excavation from six locations selected at random will be submitted to
I
1 the analytical laboratory for analysis on a quick turnaround basis;

12
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• if the analytical results for a composite sample exceed the cleanup criterion

of 10 mg/kg, then the quadrant from which the sample was collected will

be excavated a further ten inches and cleanup will be verified for that

quadrant; and

• if the analytical results for a composite sample are less than 10 mg/kg,

then the quadrant can be backfilled with imported fill.

2.4 BACKFILLING AND POST-EXCAVATION WORK

Upon verification of the cleanup of the southeast swale

area, contaminated soil will be scraped from the staging area and hauled off

Site. All equipment used on Site will be decontaminated using a portable

steam cleaner. The resultant wash water will be collected, stored on Site and

tested prior to transportation off Site for treatment and disposal.

Following decontamination of the Site equipment, the

excavated areas will be backfilled with clean imported fill. The fill will be grab

sampled prior to its use. The collected samples will be analyzed for VOCs,

BNAs and PCBs. Sampling will be conducted in a manner consistent with

the RI/FS QAPP. The area will be regraded to its original contours.

13
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2.5 DECONTAMINATION

To prevent the off-Site migration of potentially

contaminated material and equipment, the following decontamination

protocols shall be used.

All vehicles and equipment used in the Exclusion Zone

shall be decontaminated in the Contaminant Reduction Zone prior to leaving

the Site and for any work outside of fenced areas. The Engineer will certify

that each piece of equipment has been decontaminated prior to removal from

the Site.

Decontamination shall involve the thorough cleaning of

equipment with a high pressure steam cleaning unit, and shall be performed

at the decontamination pad. Decontamination wash waters shall be collected

and contained in an on-Site storage tank. Wash waters will be sampled prior

to disposal in accordance with State and Federal regulations.

Personnel engaged in vehicle decontamination shall wear

protective equipment including disposable clothing and respiratory

protection.

14
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3.0 SUBMITTALS

The following reports will be provided to the USEPA by

the Steering Committee:

1) Notification of commencement of field work;

2) Monthly reports addressing all progress during the previous month

under the AO and any activities planned for the upcoming month;

3) A 50% completion report which contains the analytical data from the

pre-excavation sampling, the remediation contractor's health and

safety plan, the areas to be excavated, Site preparation prior to

excavation, and the names of disposal facilities to be used for Site

materials;

4) A 75% completion report which contains a description of the areas

excavated and the location of verification samples;

5) A 90% completion report which provides the results of analyses of

verification samples and quadrants from excavation areas to be

excavated a further 10 inches; and

6) Final Report documenting the completed action.

Additional reports will be made through the regular

monthly progress reports provided for in the AO.

15
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4.0 SCHEDULE

Field implementation of this work plan is to commence

in June 1990. Soil removal activities will be completed prior to November 8,

1990. Other activities may extend beyond that date. A proposed project

schedule is presented on Figure 4.1.

16
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All of Which is Respectfully Submitted,

CONESTOGA-ROVERS & ASSOCIATES

.P. Eng.
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1.0 HEALTH. SAFETY AND SITE CONTROL PLAN

1.1 GENERAL

The work to be conducted during the Interim Soil

Removal program includes the handling of contaminated and potentially

contaminated materials. During the program, personnel may come in contact

with PCS and/or VOC contaminated soils and articles.

The health and safety plan presented herein is a guide to

be followed during the development of site specific health and safety plans by

the Remedial Contractor. These plans will be submitted to the USEPA with

the 50% completion report. This Contractor's plan will provide a Site

organizational client, a list of the responsibilities of each position and a list of

each person's qualifications.

All on-Site personnel will be required to comply with the

health and safety requirements presented herein. This Health, Safety and Site

Control Plan provides for a safe and minimal risk working environment tor

on-Site personnel. It also provides for emergency response procedures to

minimize the potential for adverse impact of construction activities on the

general public and Site control measures to mitigate the potential for

migration of contaminants.

The program presented herein is consistent with

approved health and safety protocols implemented during the Remedial

Investigation conducted at the Site.

A-l



The Site location is shown on Figure A. 1.1.
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1.2 BASIS

The Occupational Safety and Health Administration

(OSHA) Standards and Regulations contained in Title 29, Code of Federal

Regulations, Parts 1910 and 1926 (29 CFR 1910 and 1926) provide the basis for

the safety and health program. Additional specifications within this Section

are in addition to OSHA regulations and reflect for positions of both the

USEPA and the National Institute for Occupational Safety and Health

(NIOSH) regarding procedures required to insure safe operations at hazardous

wasted sites.

The safety and health of the public and on-Site personnel

and the protection of the environment will take precedence over cost and

schedule considerations for all project work. Conestoga-Rovers & Associates

(the Engineer) and the on-Site Safety Officer shall be responsible for decisions

regarding when work will be stopped or started for health and safety

considerations.

1.3 SITE CHARACTERIZATION AND
POTENTIALLY HAZARDOUS COMPOUNDS

The RI identified the presence of VOCs, BNAs and PCBs

in soil. The maximum concentrations of these compounds detected in the

A-2
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area to be excavated are shown on Table Al.l. The material safety data sheets

for these chemicals are provided in Attachment D to the Work Plan.

The RI database for the Site confirms that the significant

chemical contaminants found in the soils in the southeast swale area are

PCBs.

PCBs are suspected carcinogens and acceptable exposure

levels in the air have been established by the American Conference of

Governmental Industrial Hygienists (ACGIH). The eight-hour time weighted

average (TWA) threshold limit value (TLV) established for PCBs is

0.5 milligrams per cubic meter. The Immediately Dangerous to Life and

Health (IDLH) concentration for PCBs is 5 mg/m3.

1.4 HEALTH AND SAFETY PERSONNEL

This section provides a description of the roles of Site

health and safety personnel. The people who will fulfill these roles and the

role of the Site safety manager/supervisor, project manager, and

subcontractor will be listed in the Remedial Contractor's Site-specific Safety

Plan which will be prepared prior to the initiation of excavation activity.

A Site Safety Officer who will, as a minimum, be an

Industrial Hygiene Technician with qualifications in occupational health,

shall be on-Site during all major construction activities involving excavation

or securement of contaminated material. The Site Safety Officer will report

A-3
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TABLE Al.l

JADCO HUGHES SITE
INTERIM REMOVAL ACTION

l'd){t: I of 2

Landfill
Max. Cone.

Compound F.O.D. <

VOCs

Former Operations An*
Max. Cone.

F.O.D.

farmer South Decant fit
Max. Corn'.

Former North Decant Pit
Max. Cone.

F.O.D.

Kemttimltr o\ Site
Max. Com'.

F.O.U.

acctune
2 butaniMic
l,2-dichltm*:ihant:
tMhylbviuene
mvihylene chloride*
4-mtithyl-2-penUnone
IclFiichloruelhene
liilucne
trichloruelhene
luul xylcnes

y/19
3/19
4/19
6/19
7/19
3/19
B/19
7/19
2/19
8/19

72
170
9.3
65
11
19
12

620
35
320

5/15

5/15

4/15

i a

30

I U / 1 4
2/14

3/14

2/14
5/14
3/14

3/14

i.y
36

1.3

35
53

9.1

6/14

2/14

5.B
66

anthracene

ben^o(b)fluordnlhene
be nz cXg, h, i ) pery 1 c n e
bunzo (k) fluoranlhene
benzuic dcid
bi*»(2-t:hluriMHhyl) ether
bib (2-elhylhexylj phthalale
buty Ibunzylphthalau:
2 fhlorophtinul
chry^ene

1/13

2/13

1/13

1/13

1/13

1/13

5/13

2/13

11/13

5/13

5/13

2/13

4/13

y/13

1.0
3.1
3.6
27
14
2.2
35
1.7
2bO
b.2
90
34
2.1
B.4

3/7 25/28 3.3
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TABLE Al. l

JAUCO nuciitb srrt
1NTKKIM KtMOVAI. ACTION

rage 2 of 2

Compound

BNAs (conl 'ii>

di n-uctylphltialale
fluoranthene
indentX 1,2,3-<:d)pyrene
2-melhy (naphthalene
2-methylphenul
4 methylphenul
naphthalene
phenanthrene
phenol
pyrene

F.O.U. (1)

LanJfill
Max. Cone,

(mg/kg)

2/13

2/13

1/13

5/12

5/13

5/13

5/13

1/13

5/13

2/13

7/13

6.1
5.4
20
2.9
9.1
25
6.3
3.4
24
56
86

former Operations Area
Max. Cone.

F.O.U.

former South Decant Pit
Max. Cone.

F.O.U.

Former North Decant Pit
MAX. Cone.

F.0.0.

Remainder of Site
Man. Cone.

F.U.D. tmg/kg)

Arm lor 124tt 3/7 36 1/4 1.2

Meiak

Ant imony
Beryllium

3/9
4/9
9/9

1.7
3/28
12/2b
27/28

357
3.4
290

Notes:

* Melhyl^lle chloride i* a conunun laboratory tontaininanl

(I) H.O.I). - Freijuein y of Dciwuon.
Reported inaxi inunt concentrations reporUxi as base\l on the daUi lor all ineasuiein^nlb in each area, re^jrdles^ t>t depth ol sample.
Max. Cone. - M a x i m u m Concentiahon.
Anj ly l i ca l rt:biills Kir a lu l l l i^t ol I'd. compounds and detection l imits are provided m Ap|*:ndix M.
This dala sc'rcvn includes all sampling ilau trom cacti Sue area at all depil ib. I lence, the maxinui in value revtiiileti may l>e at any depth samplc-d.
In general, all Site areas were sampled lor soil i iui laininalion from I lo\)l L>elow ground suilace lo the sur face ol the water laulc- {approximalt.-ly 10 tcel ttelow) ^lound surta<
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directly to a Certified Industrial Hygienist who shall be responsible for

I implementing and overviewing the Health and Safety Plan on a part-time

basis.

I
, The Certified Industrial Hygienist shall:

{ a) Be responsible for implementation of the Health and Safety Plan at the

start-up of potentially hazardous work;

I
, b) Be responsible for a pre-construction indoctrination of all on-Site

personnel with regard to the safety plan and other safety requirements

| to be observed during construction, including:

| i) potential hazards;

. ii) personal hygiene principles;

' iii) personnel protective equipment;

j iv) respiratory protection equipment usage and fit testing;

v) emergency procedures dealing with fire and medical situations;

I and

vi) heat stress principles.

c) Oversee the Site Safety Officer's activities on a part-time basis and be

available on an as-needed basis for emergency situations.

!
The Safety Officer will:

A-4
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a) Be responsible for daily enforcement and monitoring of the Health and

Safety Plan;

b) Be responsible for assisting the Certified Industrial Hygienist in the

pre-construcrion indoctrination of all on-Site personnel;

c) Be responsible for notifying the Engineer prior to initiation of any

hazardous work;

d) Be responsible for the maintenance of separation of "Exclusion"

(potentially contaminated) and "Clean" (uncontaminated) areas as

described hereafter; and

e) Be responsible for maintenance of the emergency contingency plan.

1.5 MEDICAL SURVEILLANCE

Medical surveillance shall be subject to an employee's

expected interval of time spent on-Site.

In accordance with 29 CFR 1910.120, if an employee wears

a respirator on a routine basis or as part of routine activities for any part of

30 days during a year, then medical surveillance shall be conducted at a

frequency and extent as specified by the examining physician.

A-5
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If personnel will not be involved in Site activities as

outlined above, medical surveillance shall include testing required for

approval for use of a respirator in accordance with 29 CFR 1910.134 as a

minimum.

The Contractor shall retain the services of a licensed

physician or physician's group to provide the medical examinations and

surveillance required. All pertinent Site characterization data, a copy of

29 CFR 1910.120, and a description of the intended personnel protective

equipment shall be provided to the physician prior to completing medical

surveillance. The name of the physician and evidence of examination of all

on-Site personnel shall be provided to the Engineer prior to assigning

personnel on-Site work activities involving contact with potentially

contaminated materials. Contractor personnel medical approvals shall be

maintained by the Contractor at the Contractor's Site office for the duration of

the project.

Medical surveillance protocols shall be the physician's

responsibility but shall, as a minimum, meet the requirements of OSHA

Standard 29 CFR 1910.120 and 20 CFR 1910.134 for all personnel. This exam

may include:

i) medical /occupation questionnaire with work history;

ii) full physical examination;

iii) screening audiometric test with otoscopic exam for wax;

iv) visual acuity measurement, including color perception;

v) pulmonary function test (Spirometry-FVC and FEV-1.0 second);

A-6
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vi) resting EKG;

vii) chest X-ray (PA) read by Board Certified Radiologist (only when

clinically indicated by other testing procedures);

viii) blood chemistry profile* ;

ix) complete blood count with differential and platelet evaluation,

including WBC, RBC, HGB, Hematocrit; and

x) urinalysis with microscopic examination.

All on-Site personnel requiring full medical surveillance

shall be provided with medical surveillance within a reasonable time period

prior to entering the Site, and at any time there is suspected to be exposure

above permeable limits to toxic chemicals or physical agents.

The Contractor shall maintain all medical surveillance

records for a minimum period of thirty (30) years and shall make those

records available to personnel or governmental agencies as specified in

29 CFR 1910.20 and 29 CFR 1913.10.

1.6 TRAINING

All Site personnel will be required to complete site

training and refresher sessions conducted by the safety officer. Site training

and refresher sessions are designed to ensure that all personnel are capable of

Minimum Blood Chemistry Profile: Calcium, Phosphorous, Glucose, Blood Urea Nitrogen
(BUN), Uric Acid, Cholesterol, Total Protein, Total Bilirubin, Direct Bilirubin, Alkaline
Phosphatase, SCOT, SGPT, Sodium, Potassium, Chloride, Cretinine, Triglycerides, Albumin,
Globulin, A/G Raio, Lactic Acid Dehydrogenase (LDH) Serum Iron.

A-7
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and familiar with the use of safety, health, respiratory and protective

equipment and with the safety and security procedures required for this Site.

The Site training session shall be conducted prior to beginning work by the

Safety Officer or other qualified professional in the presence of the Certified

Industrial Hygienist.

In accordance with 29 CFR 1910.120, all employees exposed

to hazardous substances, health hazards or safety hazards shall receive

training including a minimum of 40 hours instruction off-Site and three days

of actual field experience under direct supervision. The Contractor shall

provide documentation stating that all on-Site personnel have complied with

this regulation. Each individual's name shall be included on this

confirmatory letter. The training program shall include at a minimum the

following items:

i) names and personnel responsible for Site health and safety;

ii) Site specific potential hazards;

iii) use of personal protective equipment (PPE), including proper donning

and doffing procedures;

iv) work practices by which the employee can minimize risks from these

potential hazards;

v) safe use of engineering controls and on-Site equipment;

vi) discussion and completion of medical surveillance requirements and

recognition of symptoms associated with exposure to hazards;

vii) Site control methods (described in Section 1.20);

viii) on and off-Site contingency plans;

ix) decontamination procedures;
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x) Site specific standards operating procedures;

xi) delineation between work zones;

xii) use of the buddy system (described in Section 1.17);

xiii) scope of the intended works for the project; and

xiv) review on -Site communications and appropriate hand signals between

personnel working in the Exclusion and/or Contaminant Reduction

Zone.

The Safety Officer shall be responsible for ensuring that

personnel not successfully completing the required training prior to

beginning work by the Safety Officer are not permitted to enter the Site to

perform work.

The Contractor shall implement a hazard communication

("Right-to-Know") program in accordance with 29 CFR 1910.1200.

1.7 RESPIRATOR PROGRAM

All on-Site personnel shall receive training prior to

beginning site work by the Safety Officer in the usage of, and be fit tested for,

both half and full face respirators. This may include canister/cartridge and

supplied air types, as appropriate.

Personnel working on-Site shall be required to wear

respiratory protection as determined by air monitoring and as instructed by

the Safety Officer.
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1.8 WORK AREAS/SITE CONTROL

Specific work areas shall be delineated by fence or a flagged

line as outlined below and shown on Figure A1.2:

a) Exclusion Zone (EZ) - This zone shall include all areas where

potentially contaminated soils or materials are to be excavated,

handled, spoiled or covered, and all areas where contaminated

equipment or personnel travel.

The EZ shall be clearly delineated in the field prior to commencing Site

work, by temporary fencing with warning signs spaced around the

perimeter of the Zone warning of a hazardous work area. Temporary

Exclusion Zones outside of the Site fence will be delineated by

temporary fencing when working in these areas.

b) Contaminant Reduction Zone (CRZ) - This zone will occur at the

interface of the EZ and Clean Support Zone and shall provide access for

the transfer of construction materials and Site dedicated equipment to

the EZ, the decontamination of transport vehicles handling

contaminated soil prior to leaving the EZ, the decontamination of

personnel and clothing prior to entering the Clean Zone and for the

physical segregation of the Clean Zone and EZ.
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c) Clean Zone (CZ) - This area is the portion of the Site defined as being

the area outside the zone of significant air and soil contamination. The

Clean Zone shall be clearly delineated and procedures implemented to

prevent active or passive migration of contamination from the work

Site. The function of the Clean Zone includes:

i) An entry area for personnel, material and equipment to the

Exclusion Zone;

ii) An exit area for decontaminated personnel, materials and

equipment from the Exclusion Zone;

iii) The housing of site special services; and

iv) A storage area for clean safety and work equipment.

1.9 COMMUNICATIONS

Telephone service shall be provided to the Site during

construction activities. Emergency numbers including police, fire,

ambulance, hospital, and appropriate Regulatory agencies shall be

prominently posted near each phone and attached to the final Site Safety

Plan.
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1.10 EMERGENCY AND FIRST AID EQUIPMENT AND SUPPLY

The safety equipment listed below shall be located and

maintained within the Exclusion Zone in appropriate locations as directed by

the Safety Officer.

a) portable emergency eye wash and shower

b) two twenty pound ABC type dry chemical fire extinguishers

c) two self contained air full face respirators

One hand-held emergency siren, a first aid kit, two

twenty-pound ABC Fire extinguishers, an eye wash and shower station and

two complete sets of Level B protective equipment shall be located and

maintained in the Clean Zone.

1.11 EMERGENCY CONTINGENCY AND RESPONSE PLAN

1.11.1 Off-Site Contingency Plan

Prior to commencing work involving the excavation,

handling and disposal of potentially contaminated material, the Engineer,

will coordinate the development of an off-Site emergency contingency plan.

This plan is intended to provide immediate response to a serious site

occurrence such as explosion, fire or migration of significant quantities of

toxic or hazardous material from the Site into adjacent public areas.
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Coordination meetings shall be held with appropriate

authorities which may include State, the Engineer, Fire Department, Hospital,

State and City Police, State Department of Transportation, Gaston County

Health Department and Civil Defense officials. The meetings shall identify

the Emergency response coordinator through whom all information and

coordination will occur in the event of an incident. Plans shall be developed,

or existing plans incorporated into the master plan, for

i) evacuation of adjacent areas,

ii) fire fighting procedures,

iii) transport of injured personnel to medical facilities,

iv) priority transportation routes, and

v) coordination and/or modification of highway operations.

Techniques and recommended procedures for immediate

first aid emergency response will be developed with local medical facilities.

1.11.2 On-Site Contingency Plan

a) In the event of injury to on-Site personnel or contact with hazardous

materials, the following protocol shall be followed:

i) in the event of injury, notify the Safety Officer, and the Engineer,
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ii) contact the closest medical center and describe the injury (the

closest medical center is the Gaston Memorial Hospital, as

shown on Figure A1.3),

iii) decontaminate personnel and administer appropriate emergency

first aid, and

I
iv) transport personnel to the defined medical facility along a

!
| predefined route.

|
b) Fire extinguishers shall be maintained in strategic locations within the

Site to combat localized fires. Personnel shall be trained in fire fighting

procedures and shall be equipped with self contained air when
i
j involved in such operations.

I

c) In the event of significant release of potentially toxic or hazardous

vapors from any container or excavation equipment operators shall

immediately don self contained air respirators during such operations
I
i and the source of such vapors shall be immediately backfilled or

• covered with fill. Alternate plans of contaminant removal will be

developed and submitted to the Engineer prior to recommencing work

in the area.

\ Injured personnel will be transported to the Gaston

Memorial Hospital, located on Court Drive as shown on Figure A1.3.
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, ,, Emergency telephone numbers for the area surrounding
r Q 2 M
trie Site are listed on Table A1.2.

Figure A1.3 and Table A1.2 will be posted in a prominent

place in the CZ.

1.12 PERSONAL SAFETY AND RELATED EQUIPMENT

All on-Site personnel shall be equipped with personal

safety equipment and protective clothing appropriate for the hazardous

material being handled and the nature of work being completed. All safety

equipment and protective clothing shall be kept clean and well-maintained.

Safety equipment and apparel as required for general work

and excavation work within the Exclusion Zone shall consist of:

a) Liquid resistant, splash resistant, full coverage, disposable outerwear

including tyvek type coveralls and nitrile/butyl gloves;

b) Hardhats;

c) Safety shoes or boots;

d) Rubber overshoes or overboots;

e) Full face-piece respirators with dual vapor and particulate filters (such

as GMC-H or equivalent), self-contained breathing apparatus or other

supplied air system as necessary to conduct remedial action in a safe

manner.
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TABLE A1.2

EMERGENCY TELEPHONE NUMBERS
JADCO-HUGHES SITE

INTERIM REMOVAL ACTION

Gaston Memorial Hospital 866-2000

Belmont Fire Department 911

Ambulance 911

Police 911

Conestoga-Rovers & Associates (519) 884-0510
(after 6 p.m.) Stephen Quigley (519) 746-7338
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Additional protective equipment usage guidelines to be

implemented include:i

a) All prescription eyeglasses in use on the Site will be safety glasses.

Contact lenses shall not be permitted.

b) All disposable or reusable gloves worn on the Site shall be nitrile/butyl

gloves with latex surgical gloves worn underneath.

c) During periods of respirator usage in contaminated areas, respirator

filters shall be changed daily or upon breakthrough, whichever occurs

first.

d) Footwear used on site will be work shoes or boots, and will be covered

by rubber overshoes when entering or working in the Exclusion Zone

or Contaminant Reduction Zone.

e) On-Site personnel unable to pass a respirator fit test shall not enter or

work in the Exclusion Zone or Contaminant Reduction Zone.

0 All on-Site personnel shall wear an approved hardhat when present in

the Exclusion Zone.

g) All personal protective equipment worn on Site shall be

decontaminated at the end of each work day. The Safety Officer shall be

responsible for ensuring individuals decontaminate personal

protective equipment before reuse.
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h) Duct tape shall be used to ensure that disposable coveralls and gloves

are tightly secured when personnel are working within contaminated

zones.

1.13 RESPIRATORY PROTECTION

Appropriate respiratory protection, shall be mandatory

during all on-Site construction activities. As a minimum, all on-Site

personnel shall be required to wear full face-piece air purifying respiratory

protection when working in the Exclusion Zone.

Levels of respiratory protection have been chosen

consistent with potential airborne hazards. The selection of appropriate

protection is based upon the potential presence of compounds with the lowest

recommended threshold limit value.

In the absence of additional air monitoring information,

such as measurements of PCB concentrations in air or total dust

concentrations the following levels of respiratory protection shall be required

when working in the Exclusion Zone:
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Tota/ Organic Vapor Concentration Level of Respiratory Protection
(ppm) Required

0-25 Full face air purifying protection

greatler than 25 Supplied air system or suspended

activities

All major equipment, handling potentially contaminated

soils, shall be equipped with a source of compressed grade D breathing air for

air supplied respirators, should they be required.

If other air monitoring data exists and occupational health

standards are not being exceeded, then respiratory protection requirements

may be relaxed with the approval of the Engineer and the USEPA.

The Safety Officer shall be responsible for implementing,

maintaining and enforcing the respirator program.

On-Site personnel unable to pass a respirator fit test will

not be permitted to enter or work in the Exclusion Zone or Contaminant

Reduction Zone.

1.14 TASK ANALYSIS

Table A1.3 provides a description of expected work tasks to

be encountered during the Site activities related to the excavation of the PCB

contaminated soils. Also listed are the potential exposures and appropriate
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TABLE A1.3
Cr,

Work Task

1. General site activities outside of exclusion
zone

2. Soil sampling prior to and after excavation
activity

3. Surveying prior to excavation

4. Excavation equipment operator

5. Excavation laborer

6. Truck driver

7. Equipment decontamination

8. Supervision in exclusion zone

9. Fence construction

TASK ANALYSIS
JADCO-HUGHES SITE

INTERIM REMOVAL ACTION

Potential Chemical Exposures

no significant chemical exposure anticipated

FCB contaminated soil

may walk on FCB contaminated soil

FCB contaminated soils, dusts

FCB contaminated soils, dusts

no significant chemical exposure anticipated

FCB contaminated soils, dusts, mists,
detergents

FCB contaminated soils, dusts

no significant chemical exposure anticipated.
May walk on PCB contaminated soils when
erecting temporary fencing

Appropriate PPE

work clothes, safety boots

work clothes, rubber overshoes, plastic coated
tyveks, latex inner gloves, nitrile/butyl outer
gloves and a hardhat

work clothes, rubber overshoes in exclusion zone,
hardhat

work clothes, plastic coated tyveks, latex inner
gloves, nitrile/butyl gloves, hardhat, safety
shoes, rubber overshoes, full face respirator

work clothes, plastic coated tyveks, latex inner
gloves, nitrile/butyl gloves, hardhat, safety
shoes, rubber overshoes, full face respirator

work clothes, safety boots, full face respirator
while truck is being loaded

work clothes, plastic coated tyveks, latex inner
gloves, nitrile/butyl gloves, hardhat, safety
shoes, rubber overshoes, full face respirator

work clothes, plastic coated tyveks, latex inner
gloves, nitrile/butyl gloves, hardhat, safety
shoes, rubber overshoes, full face respirator

work clothes, work boots/shoes and rubber
overshoes
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levels of personal protective equipment. This analysis will be revised as

appropriate by the Remedial Contractor to include any appropriate additional

tasks.

1.15 PERSONAL HYGIENE

The Safety Officer shall be responsible for, and ensure that

all personnel performing or supervising remedial work within a hazardous

work area, or exposed or subject to exposure to hazardous chemical vapors,

liquids, or contaminated solids, observe and adhere to the personal

hygiene-related provisions of this section.

On-Site personnel found to be disregarding the personal

hygiene-related provisions of this plan will be barred from the Site.

The following equipment/facilities shall be provided for

the personal hygiene of all on-Site personnel:

a) Suitable disposable outerwear, gloves, and footwear on a daily or

as-needed basis for the use of on-Site personnel,

b) Contained storage and disposal for used disposable outerwear,

c) Personnel hygiene facilities complete with change area, showers, toilets

and washbasins with contained storage for all wash waters,
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g) All personnel involved in excavation and/or handling of potentially

contaminated soils in the Exclusion Zone or Contaminant Reduction

Zone shall shower and change to street clothes prior to leaving the Site.

1.16 HEAT STRESS MONITORING

All employees will be trained prior to beginning work by

the Safety Officer in the following:

a) individual factors which influence an individual's susceptibility to

heat;

b) environmental characteristics such as temperature, humidity, wind

speed, and cloud cover;

c) body response to heat;

d) effect of personal protective equipment and workload;

e) the various types of heat disorders and their associated symptoms; and

f) heat stress program - acclimatization, monitoring, work/rest regiment,

and fluid intake (balanced electrolytic fluids).

This training will be conducted at the time of the initial

training.
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Monitoring for heat stress will commence when the

ambient air temperature is above 70°F. If ambient temperatures remain

I above 70°F, then monitoring will continue for every day that the ambient

I temperature exceeds 70°F. Heat stress monitoring will consist of a daily log of

body weight loss. Total body weights will be recorded four times daily, at a

I minimum when the heat stress monitoring is in effect. This log will be

maintained for each Site employee for the duration of the project. A sample

I log form is shown on Figure A1.4. In addition, the Safety Officer will also

I monitor Site personnel health.
<

| After each worker has become familiar with his own
t

limitations, and as long as the daily activities are not noticeably altered, it will
1
\ remain the responsibility of the worker to remain cognizant of his own

physical condition. Each individual will be made aware of the effects of

acclimatization and that the loss of some acclimatization after a few days of

rest will occur.

1.17 BUDDY SYSTEM

All site excavation work shall be conducted under a buddy

system. This system is designed to ensure that no one employee enters the EZ

without the support and assistance of a co-worker.

The daily safety briefings will be the forum where buddy

assignments will be made for the Site. In the event that an odd number of
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employees are present on the Site, then one team of three "buddies" will be

established.

The key responsibilities of a buddy are as follows:

• monitor your buddy's work practices and physical condition;

• if your buddy appears to be in distress or has had an accident, assist him in

a manner consistent with this health and safety plan; and

• do not permit your buddy to enter the EZ alone.

1.18 EMERGENCY COMMUNICATIONS

A system of emergency communications is required to

ensure that communications are maintained and emergency procedures are

followed in the event of a release or accident.

The emergency communication procedures to be followed

during all Site activity are:

• emergency communications are to be made by hand held sirens, by vehicle

horns, or a hand/arm signals;

• one long blast of a siren or one arm continuously waving over a worker's

head means to stop work and return to the CRZ;
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• repeated short blasts of a siren or both arms continuously waving over a

worker's head will mean that an emergency condition exists on-Site and

all employees are to leave the Site immediately and congregate at the Site

gate.

1.19 AIR MONITORING

1.19.1 Protocols

During the progress of active remedial work, air quality

shall be monitored in and around each active work location. Sampling shall

be conducted on a regular periodic basis, and additionally as required by

special or work-related conditions. Air leaving the active work locations

during excavation shall be monitored by continuous daily downwind air

sampling. Air sampling shall be conducted for participates (Total Suspended

Particulates; Total PCS) and total VOC vapors. Any departures from general

background shall be reported to the Engineer who will, in conjunction with

the Safety Officer, determine when operations should be shut down and

restarted.

Instruments required for air monitoring shall include a

real time organic vapor photoionizer or organic vapor analyzer, explosimeter,

personal dust monitors, and a continuous total organic vapor monitor alarm.

Contractor air monitoring equipment shall be operated by

personnel trained in the use of the specific equipment provided and shall be
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under the comroFof the Safety Officer. All monitoring equipment used

within the Exclusion zone shall be intrinsically safe.

Should the organic vapor level in the breathing zone of

any active working location exceed 100 ppm for any single reading, or 50 ppm

for any two successive readings, or should the explosimeter indicate in excess

of 20 percent of the lower explosive limit on any single reading, then that

work location shall be shut down and evacuated upwind. The agency

representative will be advised of these situations. Work shall not resume at

such a work location until authorized by the Engineer and Safety Officer.

Organic vapors will be monitored continuously using an organic vapor

photoionizer.

Personal dust monitors shall be located upwind and

downwind of activities involving the handling of contaminated material.

Personal dust monitors shall also be provided for the highest risk person at

both the interim storage and the contaminated soil excavation areas. It is

expected that one personal dust monitor will be used to assess exposure in the

exclusion zone during excavation. Samples will be collected daily and shall

be analyzed for total suspended particulates (TSP). Results of the TSP

analysis shall be verbally given to the Engineer within 24 hours of sample

collection. Samples which show an excursion over 150 ug/m3 shall be

analyzed for total PCS.

The Contractor shall be responsible for providing

appropriate respiratory protection which meets the requirements of this

Health and Safety Plan during all work activities. As a minimum, the
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Contractor shall ensure that all personnel working within or adjacent to the

EZ/CRZ active work location are supplied with and use full face-piece

respiratory protection as required.

A wind direction indicator shall be installed and

maintained by the Contractor at each active work location.

1.19.2 Reporting

The results of air monitoring programs shall be reported

on specific forms and shall include the following information:

i) Site Location/Date

ii) Work Process/Operation Name

iii) NIOSH Method Used

iv) Air Flow Calibration Record

v) Temperature, Pressure, Humidity at Sample Location

vi) Area Sampling Location Diagram

vii) Personal Samples

- Name of Worker

- Location of Workers

viii) Area Sample Description/Location

ix) Sample Data

- Pump I.D.

- Flow Rate

- Sample Filter/Tube Number
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- Pump On/Off (time)

- Volume Air Collected (liters)

- Lab Sample Number

x) Analysis Results (mg/m3,ppm)

xi) Field Notes

Description of Operations and Complaints/Symptoms

- Chemicals/Materials/Equipment in Use

- Engineering/Administration Controls in Effect

- Personal Protective Equipment in Use

- Sampling Observations/Comments

xii) Sample Submission

- Name, Location

- Chemist/Industrial Hygienist Name

- Principal Air Monitor

Reviewed by

In addition, all daily air monitoring activities shall be

recorded in a hard cover log book which will be maintained on Site at all

times by the Safety Officer. Copies of the daily air monitoring reports will be

provided to the on-Site agency representative on a weekly basis.

A-27



5 9 225 -

1.20 CONTAMINANT MIGRATION CONTROL

To prevent the migration of potentially contaminated

material both on Site and off Site, vehicle travel shall be restricted as shown

on Figure A.I.5.

All vehicles and equipment used in the Exclusion Zone

shall be decontaminated in the Contaminant Reduction Zone prior to leaving

the Site and for any work outside of fenced areas. The Engineer will

supervise the decontamination of each piece of equipment prior to its

removal from the Site.

Personnel engaged in vehicle decontamination shall wear

protective equipment including disposable clothing and respiratory

protection.

Decontamination procedures shall be strictly adhered to

for all personnel and equipment used in the exclusion zone. The procedures

for personnel are as follows:

1) all personnel shall remove rubber overshoes at a designated boot

station adjacent to the decontamination facility prior to leaving the EZ;

2) all personnel shall then enter the CRZ to remove respirators and

disposable outer clothing, if it is being worn;

3) disposable clothing will be placed in designated containers;
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4) personnel shall wash hands and faces before eating, drinking or

smoking; and

5) all personnel will change out of work clothes in the decontamination

facility and shower prior to leaving the Site at the end of the day.

At the completion of the project, rubber boots and

potentially contaminated clothing will be disposed along with the

contaminated soil.

Decontamination procedures for equipment as as follows:

1) all equipment used in excavation will be moved from the EZ onto the

the decontamination pad after excavation is completed or the

equipment is to be moved off of the Site;

2) the equipment will be cleaned using a high pressure steam cleaner,

wire brushes, and an Alconox (or equivalent) detergent wash water;

3) decontamination will be certified in writing by the Engineer

(certification will be in the form of written declaration); and

4) following certification, the equipment can be removed into the CZ and

off-Site.

Decontamination equipment includes:
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• high pressure steam cleaner;

• Alconox detergent;

• wire brushes; and

• a shower facility.

1.21 PARTICULATE EMISSION CONTROL

During construction, a dust control program shall be

implemented and strictly enforced to minimize the generation and potential

off-Site migration of fugitive participate emissions. Excavations and

excavated material shall be kept moist while uncovered due to Site activities.

Treated decontamination wash waters from the wastewater treatment

facilities may be used to keep excavated material moist.

All roadways, designated work areas and other possible

sources of dust generation shall be controlled by application of water as

required.

1.22 POSTED REGULATIONS

"No Smoking" signs shall be posted at the Site entrance

and on the perimeter of the Exclusion Zone in addition to signs which state

"Warning, Hazardous Work Area, Do Not Enter Unless Authorized". In
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addition, a notice directing visitors to the office will be posted at the Site

entrance.

Safety regulations and safety reminders will be posted at

conspicuous locations throughout the Site.

1.23 SAFETY MEETINGS

The Safety Officer will conduct an indoctrination safety

meeting with all employees prior to the initiation of Site excavation

activities, followed by weekly safety meetings which will be mandatory for all

Site personnel. Daily safety meetings will be held to brief Site employees on

upcoming tasks and associated safety concerns/expectations. The meetings

will provide refresher courses for existing equipment and protocols, and will

examine new Site conditions as they are encountered.

Additional safety meetings will be held on an as required

basis.

Should any unforeseen or Site peculiar safety related

factor, hazard, or condition become evident during the performance of work

at this Site, it will be brought to the attention of the Engineer in writing by the

Safety Officer as quickly as possible, for resolution. In the interim, prudent

action shall be taken to establish and maintain safe working conditions and to

safeguard employees, the public and the environment.
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1.24 SITE SECURITY

The Site shall be secured on a 24-hour basis when portions

of the Site security fence have been dismantled for construction and,

additionally, on an as-required basis when vehicles must frequently pass

through the access gates. Security may include an unarmed guard as deemed

necessary by the Engineer.

As part of the Site security, the Engineer or Safety Officer

shall:

a) Limit vehicular access to the Site to authorized vehicles and personnel
1
/ only,

b) Maintain a visitors and Site personnel sign-in/sign-out log, and a log

of all security incidents, and

c) Provide initial screening of Site visitors.
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2.0 ENVIRONMENTAL CONTROL

2.1 SITE LIGHTING

Adequate Site lighting will be provided to facilitate

performance of the work and to maintain a safe working condition. As a

minimum, area lighting will be provided in the office area and the

decontamination area.

2.2 SURFACE WATER CONTROL

All excavation, backfilling and staging activities will be

dry operations.

Surface water runoff will be prevented from entering

excavations using dikes, sandbags, ditching or other available means. The

methods used will be subject to the approval of the Engineer. Surface water

runoff which may potentially contain waste constituents will not be

discharged to water courses. All surface runoff will be contained and stored

in wastewater storage tanks.

All the necessary equipment appropriately sized to keep

excavations and the staging pad free from water will be available on-Site.

Collected excavation waters will be transferred to the wastewater storage tank.

There will be at all times sufficient pumping equipment, machinery and

storage tanks in good working condition (and will be maintained in good
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working condition) for all emergencies, such as power outage, and there will

predesignated workers available at all times while work is being conducted at

the site for the operation of the pumping equipment.

Precipitation will be prevented from infiltrating or from

directly running off stockpiled excavated waste materials. Excavated

materials will be covered with an impermeable liner during periods of work

stoppage including at the end of each working day. Any liquids generated

from stockpiled waste materials will be contained and transferred to the

wastewater storage tanks.

2.3 SEDIMENT CONTROL

Sediment migration from any

stockpiled/non-contaminated soil will be controlled as necessary using silt

fencing or hay bales. Sediment controls will be placed in downslope positions

from soil stockpiles.

2.4 GENERAL HOUSEKEEPING

Daily accumulations of solid waste material such as

discarded safety equipment, debris and rubbish will be collected in garbage

bags and properly disposed of periodically.
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Uncontaminated solid waste material will be disposed in a

designated area segregated from the solid waste removed from the

contaminated area. Trash removal services will be provided on a weekly

basis for uncontaminated solid waste.

The Site will not be allowed to become littered with trash

and/or waste materials from the Exclusion Zone; but will be maintained in a

neat and orderly condition throughout the construction period. On or before

the completion of the work, rubbish of all kinds will be removed from any of

the grounds which have been occupied.
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3.0 SPILL CONTROL AND RESPONSE

3.1 SCOPE

During all active work at the Site involving the transport

and handling of contaminated materials, the Contractor will be required to

implement and maintain an on-Site and off-Site Spill Control and Response

Plan. This plan, which will incorporate the guidelines presented herein will

provide contingency measures for potential releases of bulked solids and

liquids and other miscellaneous waste potentially handled on Site.

3.2 MATERIAL HANDLING

3.2.1 Bulked Solids and Liquids

All vehicles provided for the handling of bulked solids

and liquids will be required to be in a good state of repair and will be operated

in a safe manner to prevent spills during handling. Haulage units used for

bulked solids (ie. soil, concrete rubble, etc.) will be inspected to ensure that

their tailgates are secured and the loads are tarped to avoid spillage or tracking

of excavated material.
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3.2.2 Equipment

The following equipment will be available on Site and

used for any unexpected spills:

i) sand, clean fill or other non-combustible absorbent;

ii) front end loader or other machine;

iii) drums (55 gallons); and

iv) shovels.

Hand tools which are used will generally be discarded

with the waste material unless it is determined appropriate to decontaminate

the tools. If tools are decontaminated, they will receive a detergent wash in

addition to steam cleaning or hot water washing.

3.3 ON-SITE CONTINGENCY PLAN

In the event that a release occurs on site, the following

protocols will be implemented:

i) Notification of Release: If the release is reportable, and/or human

health or the environment are threatened, then the National

Response Center and the North Carolina Department of Human

Resources will be notified as soon as possible.
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ii) Decontamination Procedures: Decontamination procedures may be

required after cleanup to eliminate traces of the substance spilled or to

reduce it to an acceptable level. Complete cleanup may require

removal of affected soils. Personnel decontamination will include

showers and cleansing or disposing of clothing and equipment as

appropriate. All contaminated materials including solvents, clothes,

soil, and wood that cannot be decontaminated must be properly

containerized and labeled, if appropriate and properly disposed of as

soon as possible.

iii) A release report will be submitted which will include final disposal

location of all spilled material.

If a release of a reportable quantity of material stored in a

tank or container occurs on Site, the following actions, if applicable, will

immediately be taken:

i) Notify the Engineer and Site Safety Officer;

ii) Take immediate measures to control and contain the release within

the Site boundaries;

iii) Keep unnecessary personnel away, isolate the area of release, and deny

entry;

iv) Do not allow anyone to touch released material;

v) Stay upwind; keep out of low areas; and

vi) Keep combustibles away from the released material.
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Upon implementing these procedures, the Site Safety

Officer will scan the immediate areas of the release, including downwind,

with the HNu to identify the level of protection required for personnel safety

equipment to clean up the released material. As a minimum, personnel will

wear all specified protective clothing including full-face respirators. Air

monitoring completed by the Site Safety Officer will determine the need to

increase the level of respiratory protection. The air monitoring action levels

as presented in Section 1.16 of the Health and Safety Program will be followed

during any clean up of a release.

Solid releases from drums will be placed into approved

containers and covered. Each container will be labelled as to contents and

will be disposed of as soon as possible. Solid spills from haulage units will be

placed back into haulage units and disposed of as bulked material.

Liquid spills will be first covered with an approved

absorbent to absorb any free liquids to minimize the amount that may

infiltrate into the ground. The absorbent material and soils contacted by the

spill will be excavated and placed in approved containers. Containers which

are generated will be labelled as to contents and disposed of as soon as

possible.

All native soil in which a release occurs outside the

Exclusion Zone will be sampled following cleanup of the spill to determine

the quality of the cleanup. Samples will be collected only over the immediate

area of the spill. Collected samples will be analyzed only for PCBs. Sampling

and analytical protocols will be in accordance with those used for the
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confirmatory soil sampling and analysis program (Section 2.3 of the Work

Plan).

3.4 OFF-SITE CONTINGENCY PLAN

If a release of material from a transport vehicle occurs

while in transit, the following actions will be taken to reduce potential

migration of the waste material.

' i) Immediately notify the Contractor, who will in turn notify the

| Engineer;

I ii) Take immediate measures to control the release, if necessary;

iii) Contain and eliminate the release, if possible;

!
iv) The driver must remain with the vehicle, and will keep unnecessary

i

i people away, isolate the area of the release and deny entry to

unauthorized personnel;

v) Stay upwind, keeping out of low areas, and do not allow contact with

the released material;

vi) Contact the local authorities and local hazardous materials response

1 unit; and,
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vii) Other actions, as advised.

Upon implementing these procedures, the same action to

clean up the release will be implemented as described in Section 3.3.
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ATTACHMENT B

PAINT FILTER TEST
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PAINT FILTER LIQUIDS TEST

1.0 SCOPE AND APPLICATION

1.1 This method 1s used to determine the presence of free liquids In a
representative sample of waste.

1.2 The method 1s used to determine compliance with 40 CFR 264.314 and
265.314.

2.0 SUMHARY OF METHOD

2.1 A predetermined amount of material Is placed In a paint filter. If
any portion of the material passes through and drops from the filter w i t h i n
the 5-m1n test period, the material 1s deemed to contain free liquids.

3.0 INTERFERENCES

3.1 Filter media were observed to separate from the filter cone on
exposure to alkaline materials. This development causes no problem If the
sample Is not disturbed.

4.0 APPARATUS AND MATERIALS

4.1 Conical paint filter; Mesh.number 60 (fine meshed size). Available
at local paint stores such as Shen»1n-W1ll1ams and GUdden for an approximate
cost of $0.07 each.

4.2 Glass funnel; If the paint filter, with the waste, cannot sustain
Its weight on the ring stand, then a fluted glass funnel or glass funnel with
a mouth large enough to allow at least 1 1n. of the filter mesh to protrude
should be used to support the filter. The funnel 1s to be fluted or have a
large open mouth 1n order to support the paint filter yet not Interfere with
the movement, to the graduated cylinder, of the liquid that passes through the
filter mesh.

4.3 Ring stand and ring, or tripod.

4.4 Graduated cylinder or beaker; 100-mL.

5.0 REAGENTS

5.1 None.

9095 - 1
Revision
Date September 1986
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5.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 All samples must be collected according to the directions in Chacter
* Nine of this manual.

6.2 A 100-mL or 100-g representative sample 1s required for the tast.
If It 1s not possible to obtain a sample of 100 mL or 100 g that Is
sufficiently representative of the waste, the analyst may use larger size
samples 1n multiples of 100 mL or 100 g, I.e., 200, 300, 400 mL or g.
However, when larger samples are used, analysts shall divide the sample Into

j 100-mL or 100-g portions and test each portion separately. If any portion
I contains free liquids, the entire sample 1s considered to have free liquids.

7.0 PROCEDURE

' 7.1 Assemble test apparatus as shown 1n Figure 1.

j 7.2 Place sample 1n the filter. A funnel may be used to provide support
I for the paint filter.

7.3 Allow sample to drain for 5 m1n Into the graduated cylinder.

7.4 If any portion of the test material collects 1n the graduated
cylinder 1n the 5-m1n period, then the material Is deemed to contain free

! liquids for purposes of 40 CFR 264.314 and 265.314.
4

j - 3 . 0 QUALITY CONTROL

3.1 Duplicate samples should be analyzed on a routine basis.

' 9.0 METHOD PERFORMANCE

I 9.1 No data provided.

j 10.0 REFERENCES

10.1 None required.

9095 - 2
Revision
Date September 1986
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«INC S T A N O —

Figure 1. Paint filter test apparatus,
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Revision 0
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ATTACHMENT C

ACCESS AGREEMENT MATTHEW PLECNIK PROPERTY
i
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At the date of Report Release, the Access Agreement had

not been executed by Matthew Plecnik.
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CONESTOGA-ROVERS & ASSOCIATES LIMITED
651 CoiDy Drive.

... „ -__._^.,. Waterloo. Ontario. Canada N2V 1C2
Consulting Engmwr* (519)884-0510

June 29, 1990 Reference No. 3480

Mr. Matthew Plecnik
6901 St. dair

44103° FILE COPY

Dear Mr. Plecnik:

Re: Permission For Site Entry
Jadco-Hughes Remedial Investigation
Gaston County, NC

On behalf of the Jadco-Hughes Steering Committee, we request your permission to
enter your property in Belmont, NC to conduct an interim remedial measure (IRM)
involving the removal of PCS contaminated soil required under the terms of an
Administrative Order by Consent (AO) between the Steering Committee and the
United States Environmental Protection Agency (USEPA).

The property immediately to the west of your property in Belmont, NC (which is
presently owned by the Fite family and hereafter referred to as "Site") is currently
the subject of a Remedial Investigation/Feasibility Study (RI/FS) ordered by the
USEPA pursuant to the Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA). The objective of the RI/FS is to assess the
environmental impacts and health risks which the Site may pose in its present
condition and the need for remedial actions, if any.

The RI/FS is being conducted by the Jadco-Hughes Steering Committee (Committee)
which is comprised of a group of respondents to a separate USEPA AO. The
Committee has retained Conestoga-Rovers & Associates (CRA) to implement the
RI/FS and the IRMs on their behalf.

The RI Report, FS Report and Risk Assessment Report have been completed and
submitted to the USEPA. The RI report identified an area of contaminated soils
located along the southeast swale area which adjoins your property. The
contaminated soils have been shown to extend onto portions of your property.
USEPA and the Committee have determined that the most appropriate remedial
action for the soil contamination which extends onto your property is to excavate
the soil and properly dispose of it off site. The Committee would conduct this work
under an administrative order being issued by EPA. Once the excavation was



CONESTOGA-ROVERS & ASSOCIATES LIMITED
r Q 948 Consulting Engineer*

June 29, 1990 Reference No. 3480
-2-

complete, your property would be backfilled and graded to its original contour with
dean imported soil.

The removal action would involve the installation of temporary fences, the clearing
of trees and vegetation for the known contaminated areas, excavation of the
contaminated soils, verification of cleanup by sampling and analysis and backfilling
and regrading of the excavated area. A permanent fence would then be installed
along the existing property line. The known areas of contamination are shown on
the attached Figure 1.

The Committee is seeking your permission to enter upon your property and
conduct the work described above. Since this work will involve the removal of
contaminated soil, it will provide significant benefit to you. Accordingly, the
Committee believes that it is in your best interest to voluntarily permit the
Committee to enter onto your property. If you are willing to permit access to the
Committee and its contractor to enter on your property and conduct the work,
please sign and date the copy of this letter and return it to us. An envelope and a
Federal Express overnight courier weighbill have been provided for your
convenience. To return the signed copy, please call Federal Express for pickup at
your home.

Should you have any questions regarding this letter, please feel free to call us collect
at (519) 884-0510. We look forward to receiving your signed agreement.

On behalf of the Jadco-Hughes Steering Committee,

Yours very truly,

CONESTOGA-ROVERS & ASSOCIATES

5y, P. Eng.
SMQ/cdd
End.
cc Mr. John Plecnik, 11 Spruce Pine, Belmont, N.C. 28012

Mr. Benton Leach, Uniroyal
Mr. Charles Tisdale, King & Spalding
Mr. Richard Shepherd, CRA
Mr. Ron Frehner, CRA
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June 29, 1990 Reference No. 3480

ACCESS AGREEMENT

I grant permission to the Jadco-Hughes Steering Committee, including its
Contractors and representatives, and the USEPA and its representatives to enter my
property in Belmont, NC to perform soil removal actions and associated excavating,
sampling, fence construction and grading as required for the Interim Remedial
Measure Administrative Order for the Jadco-Hughes Superfund Site.

Name:

Date:

cc Mr. John Plecnik, 11 Spruce Pine, Belmont, NC. 28012
Mr. Warren Dixon, USEPA, Region IV
Mr. Reuben Bussey, USEPA, Region W
Mr. Benton Leach, Uniroyal
Charles H. Tisdale, Esq., King & Spalding
Mr. Richard Shepherd, CRA
Mr. Mike Mateyk, CRA
Mr. Ron Frehner, CRA
Mr. Steve Quigley, CRA
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MATERIAL SAFETY DATA SHEETS
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HAZARDOUS StmgTANCE INFORMATION FORM

I
I
I
I
1
I

I

I

f

I

1

COMMON NAME

I.

PCBs CHEMICAL NAME: Polvchlorinated Biohenvls

II.

PHYSICAUCHEMICAL PROPERTIES

Natural physical state: Gas „ Liquid X. So^d
(at ambient temps of 20°C-2S°C)
Molecular weight ,_ . ,
Density . , , ,,1,4/t
Specific gravity H4A® 30
Solubility: water 9
Solubility: 9
Boiling Point 340-375
Melting Point NA
Vapor Pressure mmHGfl)
Vapor Density JQ
Flash Point 34$-}56

(open cup : dosed cup )
Other

g/g-mole ,
g/ml
°C
°F/°C
°F/°C
ap

T/°C
°F/°C
°F/°C
°F/°C

HAZARDOUS CHARACTERISTICS

A. TDXICOLOaCALHAZARD HAZARD? CCNCENTRATICNS
(PEL. TLV. Other)

Inhalation Yes No TLV = Q^ mj/mS
OSHA
ACGIH X.
NIOSH
IDLH 5 mg/m3 (Arochlor 1254}
TWAEV

fngestion Yes
Skin /eve absorption Yes
Skin/eve contact Yes
Carcinogenic Yes No , SygpgctEd
Aquaric Yes No
Other Yes No

REFERENCE

5.
5.

5.
5.

1.

REFERENCE

3.

4.
4.
4.
5.
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£. O L.

B.

Combustibility
Toxic by-product(s):

HAZARD? OCNCENTRATICNS

No

REFERENCE

4
Yes

Polychlorinated Dibenzo-p-Dioxins and Dibenzofurans upon Combustion

NoFlammability
LFL
UFL

Explosivity
LEL
UEL

No

il

I

I

I

I

1

1

I

I

I

I

1

1

C. REACTIVITY HAZARD

Reactivities:

D. CCRRCSrvnY HAZARD

PH.
Neutralizing agent:

E. RADIOACTIVE HAZARD
Background
Alpha particles
Beta particles
Gamma radiation

HAZARD? CCNCENTRATICNS
No

REFERENCE

HAZARD? CCNCENTRA-nCNS
No

REFERENCE

HAZARD? CCNONTOATICNS
No
No
No
No

REFERENCE

III. TARGET ORGANS: ^qn. ev^s. livg (2.)

IV. INCOMPATIBILITIES: None expected at Site



j l
1 1 noli9 2 5 3

j 1. "The Merck Index. An encyclopedia of Chemicals and Drugs, Ninth Edition"
• Martha Windholz (ed.) Merck & Co. Inc. Rahway, N.J. (1976).

| 2. Sittig, M: "Handbook of Toxic and Hazardous Chemicals and Carcinogens,
• 2nd Edition". Noyes Publications, Park Ridge, N.J. (1985).

I " American Conference of Governmental Industrial Hygienists. "Threshold
Limit Values and Biological Exposure Indices for 1986 - 1987'.

I 4. U.S. Department of Health and Human Services "NIOSH Pocket Guide to
Chemical Hazards", September 1985.

I 5. SAX, N.L: "Dangerous Properties of Industrial Materials" Van Nostrand
Reichold Company, New York (1984).

I

I

I

I

1

I

I

I

I

I



MSOR4TOR1ESLTD 416-877-0101

<0 ARMSTRONG AVENUE. GEORGETOWN, ONTARIO. CANADA L7G 4fi9 r-AX-416-877-6666

PRODUCT IDENTIFICATION

Chemical Nam« and Synonyms: Acetone
Chemical Family: Ketone
Chemical Formula: CrhCOCHs
Product Use: Laboratory Solvent
Manufacturer's Name: Caledon Laboratories Ltd.
Street Address: 40 Armstrong Avenue

Cfty: Georgetown
Province: Ontario
Postal Code: L7G4R9
Telephone No: (416)877-0101
Emergency Telephone No.: CANUTEC (613) 996-6666

HAZARDOUS INGREDIENTS OF MATERIALS

' Ingredients % TLV Units CAS No.

Acetone 99 SO ppm 67-64-1

PHYSICAL DATA -

Physical State: Liquid

Odour and Appearance: Colourless, mobile liquid with a
mildcdour
Odour Threshold (ppm): 40 ppm
Vapour Pressure (mm Hg): 181 at 20'C
Vapour Density (Air = 1): 2
Evaporation Rate: 5.6 (n-Butyl Acetate - 1)
Boiling Point ('Q: 57*C
Freezing Point (*C): -94.3'C
pH: NotAvailable

Specific Gravity: 0.791
Coefficient of Water/Oil distribution: Not Applicable

SHIPPING DESCRIPTION

P(N: 1090
T.D.G. Class: 3.1

Pkg. Group: //

REACTMTYDATA

Chemical Stability: Stabie

Incompatibility with other substances: Strong oxidizers

Reactivity: High temperatures, sparks, open flames, and
other ignition sources
Hazardous Decomposition Products: CO, CO2

RRE AND EXPLOSION DATA

Ftammablllty: Flammable

Extinguishing Media: Alcohol-type foam for large fins.
Carbon dioxide or dry chemicals for small fires .
Flash Point (Method Used): -1B.O'C (TOC)
Autofgnttion Temperature: S3TC
Upper Flammable Limit (% by volume): 12.8
Lower Flammable Limit (% by volume): 2.6
Hazardous Combustion Products: CO.COz
Sensitivity to impact: Not Available ••
Sensitivity to Static discharge: Not Available

TOXfCQLQGfCAL PROPERTIES AND HEALTH DATA

Toxlcoloalcal Data:

LDso: (oral, rat) 5,800 • 10,700 mo/kg
(inhalation, rat) 1 6, 000 - 42. 000 ppm

„ Effects of Acute ExBosure to Product:

Inhaled: Irritation of eyes, nose and throat. May cause
respiratory tract irritation and CNS depression.
In contact with skin: Direct contact with vapour, mist or liq-
uid may cause defatting, drying and cracking of the skin.
In contact with eyes: Liquid is a severe irritant; may cause
cornea/ damage and conjunctivitis. Vapour is an irritant; may
cause ccrneal damage and phctcphccia.
Ingested: Burning sensation in mouth and throat. May cause
irritation of upper respiratory tract.

Effects of Chronic Exposure to Product:

Carclnogenidty: Not listed as a carcinogen
Teratogenlcfty: No information available
Reproductive Effects: No information available

Mutagenldty: Wo information available
Synerglstta Products: None known

PREVENTIVE MEASURES

Engineering Controls: Local exhaust ventilation
Respiratory Protection: An air-purifying respirator
equipped with organic vapour cartridges for concentrations up
10 1000 ppm. Air-supplied respirator for higher or unknown
concentrations.
Eye Protection: Chemical goggles.
Skin Protection: Butyl Rubber Gloves
Other Personal Protective Equipment: Impermeable
apron, boots, and overalls
Leak and Spill Procedure: For small spills, contain with ab-
sorbent For large spills, evacuate area; provide maximum
ventilation and protect from ignition.
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••ANTIMONY**
••ANTIMONY**
••ANTIMONY**

MATERIAL SAFETY DATA SHEET

07

FISHER SCIENTIFIC
112 COLONNADE ROAO
,\CPEAN, ONTARIO
\2c 7Lb
(613)226-337<t

"EMERGENCY CONTACT:
REGULATORY AFFAIRS OFFICER

.S 13) 226-3374

DATE 07/20/3'?

ACCT: 17571-00

CAT '10: A34550Q

E ORDER N

N/A. SPECIAL CUSTOMER

SUbSTANCE IDENTIFICATION

SUSSTANCE: ** ANT I.10NY**
74^0-36-0

TRADE
ANTIMONY BLACK; ANTIMONY REGULUS; STIBIUM; ANTIMONY POWDER;
ANTIMONY ELEMENT; c.i. 77050; UN zari; A-545; A-346; ACCOLSIO

CHEMICAL FAMILY:
METAL

MOLECULAR FORMULA: SB

MOLECULAR WEIGHT: 121.75

CERCLA RATINGS (SCALE 0-3): HEALTH=3 FIRE=2 REACTIVITY=0 PERSISTENCE'
NFPA RATINGS (SCALE 0-<t): HEALTH=3 FIRE = 2 RcACTIVITY = 0

COMPONENTS AND CONTAMINANTS

COMPONENT: ANTIMONY

OTHER CONTAMINANTS* NON€

PERCENT: 100

EXPOSURE LIMITS:
ANTIMONY:

0.5 MG/M3 OSHA TWA
0.5 MG/M3 ACGIH TWA
0.5 MG/M3 NIOSH RECOMMENDED 10 HOUR TWA

5000 POUNDS CERCLA SECTION 103 REPORTA8LE QUANTITY
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING
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PHYSICAL OATA

INSCRIPTION: SILVERY-WHITE LUSTROUS METAL. SOILING POINT-. 3132 ? (1750 o

MELTING POINT: 1202 F (630 C) SPECIFIC G R A V I T Y : 6.58*

VAPfM PRESSURE: 1 MMHG 3 1627 F SjLUBlLITY IN WATER: IN5JLU3LE

SOLVENT SOLUBILITY: SOLUBLE IN AMMONIUM SULFIOE, HOT SULFMRIC ACIO

HA.sONEiS: 3-3.5 MOHS
AUTOIGNITIJN TEMPERATURE: 738 F (420 C) (CLOUO); 62S F (310 C) (GUST L A Y E R )

FIRE ANO EXPLOSION OATA

.-IRE A.N.D EXPLOSION HAZARD:
MOOt'sATE cl'3.e HAZARD WnE.N EXPOSED TO HEAT 0^ FLA^E.

LO>i = P. EXPLOSIVE LIMIT: 0.42 JI/FT3

FUEFIGHTI'JG '1EOIA:
OPY CHEMICAL, CARSON DIOXIOE, HALON, WAT=S SPRAY OR ALCOHOL FOAM
(1SH7 iME?.GF.;<CY RESPONSE GUIDEBOOK, DOT P 5300.4).

FO-l LA.^GE^ FIRES, USE «ATER SPRAY, FOG OR ALCOHOL FOAM
(1̂ 7 E^ERJENCY RESPONSE GUIuESQCK, OOT P 5300.4).

FI <EFTGHTI\G:
MOVE CONTAINER FROM FIR? AA£A IF POSSIBLE. COOL FIRE-EXPOSED CONTAINERS WITH
WATER FROM SIOE J.NTlL WELL AFTER FIRE IS OUT. STAY AWAY FRO* STORAGE TANK.
•ENDS. FOR M A S S I V E FIRE IN STORAGE AREA, USE UNMANNED HOSc HOLDER DR MONITOR
NOZZLES, ELSE «ITHORAW FROM AREA ANO LET FIR<£ BURN. rflTHORA* I«ydDIATrLY IN
CASE IF RISING SOUND FROM VENTING SAFETY DEVICE OR ANY 0 1 SCOLO R A T I JN OF
STORAGE TANK DUE TO FIRE (1937 EMERGENCY RESPONSE GUIDEBOOK, OOT P 5d00.4,
Guios PAGE 26).

EXTINGUISH USING AGENT SUITABLE FOR TYPE OF SURROUNDING FIRE. AVOTJ BREATHING
VAPOKS ANO DUSTS. KcEP UPWIND.

TOXICITY

ANTIMONY:
7 GH/KG ORAL-RAT LD50; 10O MG/KG INTRAPER ITONEAL-RAT LD50; 90 MG/KG
INTRAPERITONEAL-HOUSE L050; 150 MG/KG INTRAPSRI TGNEAL-GU INE4 PIG LO^o:
TUMORIGENIC DATA (RTECS).
CARCINOGEN STATUS: NONE.

ANTIMONY IS AN EYE, SKIN, ANO MUCOUS MEMBRANE IRRITANT. POISONING HAY AFFEC
THE RESPIRATORY ANO CARDIOVASCULAR SYSTEMS, LIVER, AND KIDNEYS.

HEALTH EFFECTS ANO FIRST AID

INHALATION:
ANTIMONY:
IRRITANT.
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: BO MG/M3 IMMEDIATELY DANGEROUS TO L l = = OR HEALTH.
ACUTE EXPOSURE- INHALATION OF ANTIMONY OR ITS COMPOUNDS MAY CAUSE I R R I T A T I O N

OF THE RESPIRATORY AND GASTROINTESTINAL TRACTS, SORE THROAT, SHALLDW
RESPIRATION, DIZZINESS, WEIGHT LOSS, GINGIVITIS,

I" ANEMIA, EOSIMdPHELIA, AND INHIBITION OF SOME ENZYME SYSTEMS, SUCH AS
PROTEIN OR CARBOHYDRATE METABOLISM. PULMONARY CONGESTION AND ECr:MA A.,0
DEATH DUE TO RESPIRATORY OR CURCULATORY FAILURE MAY OCCUR. "ATHGLOGIC

i FINDINGS INCLUDE ACUTE CONGESTION OF TriE HEART, L l V r R , AND KIDNEYS. "ETA-L
FUME FEVER, AN INFLUENZA-LIKE ILLNESS, *AY OCCUR DUE TI THE INHALATION OF
FRESHLY FORMED METAL OXIDE PARTICLES SIZED BELOW 1.5 MICRCN3 AND USUALLY

| JETWcEN 0.02-0.05 M'ICRO.NS. SYMPTOMS MAY <}£ DELAYED 4--12 HOURS ANC -35GIN
li WITH A SUDDEN ONSET OF THIRST AND A SWEET, METALLIC OR FO'JL TASTE IN THE

MOUTH. OTHER SYMPTOMS MAY INCLUDE UPPER RESPIRATORY TRACT IRRITATION
ACCOMPANIED 3Y CCUGHING AND A ORYNESS OF THE MJCOUS MEMBRANES, LASSITUDE,
AND A GENERALIZED FEELING OF MALAISE. FEVER, CHILLS, MUSCULAR PAIN, MILD
TD SEVERE HEADACHE, NAUSEA, OCCASIONAL VOMITING, EXAGGERATED M E N T A L
ACTIVITY, PROFUSE SWEATING, EXCESSIVE URINATION, DIA.RP.H = A, i.NO PROSTRATION

[' MAY ALSO OCCUR. TOLERANCE TO FUMES DEVELOPS RAPIDLY, TUT IS yUICKLY LJST.
1 ALL SYMPTOMS USUALLY SU3SIOE WITHIN 24-3b HOURS.

CHRONIC EXPOSURE- REPEATED OR PROLONGED INHALATION OF ANTIMONY OR ITS
,: COMPOUNDS MAY CAUSE STOMATITIS, DRY THROAT, METALLIC TASTE, GINGIVITIS,
I SEPTAL AND LARYNGEAL PERFORATION, LARYNGITIS, HEADACHE, DYSPNEA,
1 INDIGESTION, NAUSEA, VOMITING, DIARRHEA, ANOREXIA, A N E M I A , WEIGHT LOSS,

PAIN OR TIGHTNESS IN THE CHEST, SLEEPLESSNESS, MUSCULAR PAIN AND WEAKNESS,
I DIZZINESS, PHARYNGITIS, BRONCHITIS, AND P.NEUMONITIS. DEGENERATIVE CHANGES
I OF THE LIVER AND KIDNEYS MAY OCCUR LATER. 3ENIGN PNEUMOCOMIOSIS AND

03STRUCTIVE LUNG DISEASES HAS BEEN REPORTED IN WORKERS. -iOMEN MA/ 3E
MORE SUSCEPTI3LE TO THE SYSTEMIC EFFECTS OF EXPOSURE. ANTIMONY CROSSES

[ THE PLACENTA, IS PRESENT IN AMNIIONIC FLUID, AND IS EXCRETED IN HUMAN
' MILD. A STUDY REPORTED AN INCREASED INCIDENCE OF SPONTANEOUS LATE

A30RTIONS, PREMATURE 3IRTHS, AND GYNECOLOGICAL PR03L=«S AMONG FEMALE
I ANTIMONY SMELTER WORKERS. AN EXCESS OF DEATHS FROM LUNG CANCER HAS 3EEN

REPORTED IN SMELTER CORKERS WITH MORE THAN 7 YEARS EXPOSURE TO 'RELATIVELY
HIGH LEVELS OF ANTIMONY DUST AND FUMES. A N I M A L STUDIES INDICATE THAT
ANTIMONY DUST CAUSES PATHOLOGICAL CHANGES IN CARDIAC MUSCLE AND MAY

J INDUCE INTERSTITIAL PNEUMONITIS AND ENDOGENOUS LIPOID PNEUMONIA. AS
{ EVALUATED 3Y RTECS, ADMINISTRATION TO RATS BY INHALATION RESULTED IN A

STATISTICALLY SIGNIFICANT INCREA3SE IN THE INCIDENCE OF C ARC INOG--N I C
• TUMORS OF THE LUNGS AND THORAX.

1 FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF B R E A T H I N G
HAS STOPPED, PERFORM ARTIFICIAL RESPIRATION. KEEP PERSON WARM AND AT =>£ST.

J HEAT SYMPTOMAFICALLY AND SUPPQRTIVELY. GET MEDICAL ATTENTION IMMEDIATELY.

SKIN CONTACT! *#• .
ANTIMONY: '-'-̂
IRRITANT.

ACUTE EXPOSURE- DIRECT CONTACT WITH DUSTS FROM ANTIMONY OR ITS COMPOUNDS
MAY CAUSE IRRITATION WITH ITCHING.

CHRONIC EXPOSURE- REPEATED OR PROLONGED CONTACT WITH ANTIMONY OR ITS
COMPOUNDS MAY CAUSE ITCHING SKIN, PAPULES AND PUSTULES AROUND SWEAT AND
SE3ACEUUS GLANDS, BUT RARELY AROUND THE FACE, AND DERMATITIS. PROLONGED

I EXPOSURE BY ANTIMONY SMELTER WORKERS RESULTED IN SKIN RASHES ON FOREARMS
i AND THIGHS RESEMBLING CHICKEN POX PUSTULES.

• FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO
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EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES). GET M = C I C A L
ATTENTION IMMEDIATELY.

EYE CONTACT:
ANTIMONY:
IRRITANT.

ACUTE EXPOSURE- DIRECT CONTACT WITH OUST OR FUMES MAY CAUSE I R R I T A T I O N AND
INFLAMMATION OF TH6 CORNEA.

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE CONJUNCTIVITIS.

FIA3T AID- ̂ ASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER OR NORMAL SALINE,
OCCASIONALLY LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL
REMAINS (APPROXIMATELY 15-20 MINUTfcS). GET MEDICAL ATTENTION IMMEDIATELY.

INGEST ION:
ANTIMONY:

ACUTE EXPOSURE- INGESTION OF ANTIMONY OR ITS COMPOUNDS MAY CAUSE VI:L^I\T
IMITATION OF THE NOSE, THROAT, STOMACH, AND INTESTINES, NAUSEA, V O M I T I N G ,
SEVERE DIARRHEA WITH MUCOUS AND LATER WITH 3LOOD, SLOW AND SHALLOW
RESPIRATION, AND LOW 3LOGO PRESSURE. HEMORRHAGIC NEPHRITIS AND HEPATITIS
*AY OCCUR CONCOMITANTLY OR FOLLOW LATER. PULMONARY CONGESTION AND EDEMA,
COMA, AND DEATH FROM CIRCULATORY OR RESPIRATORY FAILURE MAY OCCUR.

CHRONIC EXPOSURE- REPEATED OR PROLONGED INGESTION OF ANTIMONY OR ITS
COMPOUNDS MAY CAUSE SORES IN THE MQUTH AND THROAT, DRY THROAT, G I N G I V I T I S ,
LARYNGITIS, HEADACHE, INDIGESTION, NAUSEA, VOMITING, DIARRHEA, ANOREXIA,
A^E MIA, WEIGHT LOSS, SLEEPLESSNESS, AND DIZZINESS. DEGENERATIVE LIVER
A-NO NlDNEY CHANGES MAY OCCUR LATER. WOMEN MAY 3E MORE SUSCEPTIBLE TO THE
SYSTEMIC EFFECTS FROM ANTIMONY EXPOSURE. ANTIMONY CROSSES THE PLACENTA,
IS °RES=NT IN AMNIONIC FLUID, AND IS EXCRETED IN HUMAN MILK.

FIRST AID- REMOVE 3Y GASTRIC LAVAGE OR EMESIS. MAINTAIN 3LOOO PRESSURE AND
AIRWAY. GI/E OXYGEN IF RESPIRATION IS DEPRESSED. DO NOT PERFORM G A S T R I C
LA;AGE OR EMESIS IF VICTIM is UNCONSCIOUS. GET MEDICAL ATTENTION
IMMEDIATELY. (OREIS3ACH, HAN09GOK OF POISONING, 11TH ED.) ADMINISTRATION
Jc GASTRIC LAVAGE OR OXYGEN SHOULD 3E PERFORMED 3Y QUALIFIED MEDICAL
PERSONNEL.

ANTIDOTE:
THE FOLLOWING ANTIDOTE HAS BEEN RECOMMENDED. HOWEVER, THt DECISION AS TO
WHETHER THE SEVERITY OF POISONING REQUIRES ADMINISTRATION OF ANY ANTIDOTE AND
ACTUAL DOSE REQUIRED SHOULD BE MADE BY QUALIFIED MEDICAL PERSONNEL.

ANTIMONY POISONING:
ADMINISTER OIMEftCAPROL, 3 MG/KG (OR 0.3 ML/10 KG) EVERY * HOURS FOR THE FIRST
2. DAYS AND THEK£Z HG/KG EVERY 12 HOURS FOR A TOTAL OF 10 DAYS. DIMERCAPROL IS
AVAILABLE AS A tOX SOLUTION IN OIL FOR INTRAMUSCULAR ADMINISTRATION
( OR El S BACH," HANDBOOK OF' POISON ING, 11TH EO.). ANTIDOTE SHOULD 3E A D M I N I S T E R E D
tiY QUALIFIED- MEDICAL PERSONNEL.

REACTIVITY

REACTIVITY:
STA3LE UN05R NORMAL TEMPERATURES AND PRESSURES.

INCOMPATIBILITIES:
ANTIMONY:

ACIDS: MODERATE TO VIOLENT REACTION.
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0 7AL<ALINE1 91JRATSS: EXPLOSIVE REACTION POSSIBLE.

ALUMINUM (POWDERED): VIOLENT REACTION ON HEATING.
AMMONIUM NITRATE: EXPLOSIVE REACTION WITH POWDERED ANTIMONY.
AUUA REGIA: REAOILY ATTACKS ANTIMONY..
BROMINE: SPONTANEOUS IGNITION.
3RO*INE PENTAFLUORIOE: CONTACT AT A M B I E N T OR SLIGHTLY ELEVATED TEMP=R A TURE

HAY RESULT IN VIOLENT IGNITION.
;i?0*INE TRIFLUORIDE: VIOLENT REACTION WITH INCANCESCENC=.
3RGMOAZIDE: EXPLOSION ON CONTACT.
CHLORIC ACID: FORMS EXPLOSIVE COMPOUND.
CHLORINE (JAS): SPONTANEOUS IGNITION.
CHLORINE (LIQUID): SPONTANEOUS IGNITION AT 33 C.
CHLORINE MONOXIDE (GAS): VIOLENT EXPLOSION ON CONTACT.
CHLORINE TRIFL'JORIDE: CONTACT AT AMBIENT OR SLIGHTLY = L = VAT'rO TEMP 2P. A T'J R E 3

MAY RESULT IN VIOLENT IGNITION.
OICHLORINE OXIDE: EXPLOSION ON CONTACT.
OISULFUR OI^ROMIOE: VIOLtNT REACTION WITH FINELY DIVIDED i.MTL^u.'iY.
FLUORINE: SPONTANEOUS IGNITION.
M4LOGENATEO ACI05: INCOMPATIBLE.
10'JINE: IGNITION REACTION; LARGE AMOUNTS MAY RESULT IN EXPLOSION.
IOOINE P&NTAFL'JORIDE: INCANDESCENT REACTION.
NITRATE SALTS: VIGOROUS OR VIOLENT REACTION.
NITRIC ACIO: VIOLENT REACTION WITH FINELY DIVIDED ANTIMONY.
NITROSYL FLUORIDE: INCANDESCENT REACTION.
OXIDIZERS: MODERATE TO VIOLENT REACTION.
PERCHLORIC ACIO: HAZARDOUS REACTION WITH T R I V A L E N T ANTIMONY.
PEROXIDES (MIXTURES): MAY REACT EXPLOSIVELY.
POTASSIUM DIOXIDE: OXIDATION REACTION WITH INCANDESCENCE.
POTASSIUM NITRATE: EXPLOSIVE REACTION WITH 3OWOERSD ANTIMONY.
POTASSIUM PERMANGANATE: IGNITES ON GRINDING IN MC.RTAR.
POTASSIUM PEROXIDE: FORMATION OF EXPLOSIVE MIXTURE.
SELE.NINYL CHLORIDE: IGNITION ON CONTACT *ITH POWDERED ANTIMONY.
SuuIUM NITRATE: EXPLOSIVE REACTION WITH POWDERED ANTIMONY.
SOOIUM PEROXIDE: FORMATION OF EXPLOSIVE MIXTURE ON HEATING.
SULFURIC ACID: READILY ATTACKED.

DECOMPOSITION:
ANTI -10NY:
MAY RELEASE TOXIC STI3INE GAS UNDER THERMAL DECOMPOSITION. STIRRED ANTIMONY
HALIOE YIELDS EXPLOSIVE ANTIMONY.

POLYMERIZATION:
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND PRESSURES.

STORAGE AND DISPOSAL

03SERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS WHEN STORING OR DISPOSING
OF THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE
ENVIRONMENTAL PROTECTION AGENCY.

**STORAGE«*

STORE AWAY FROM INCOMPATIBLE SUBSTANCES.
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12.5 MG/M3- ANY SUPPLIEO-AIR RESPIRATOR OPERATED IN A CONTINUOUS FLO* ,MOOE.

15 MG/M3- ANY A I R-P'JR I F Y I NG FULL FACEPIECE RESPIRATOR WITH A HIGH-EFFICIENCY
PARTICIPATE FILTER.

ANY POWERED AIR-PURIFYING RESP I R A T O R WITH A TIGHT-FITTING
Q 0^n FACEPIECE AND A HIGH-EFFICIENCY PARTICULATE FILTER.
^ ZOLJANY SUPPLIEO-AIR RESPIRATOR WITH A TIGHT-FITTING FACEPIECE

OPERATED IN A CONTINUOUS FLO,* MCOE.
ANY SELF-CONTAINED iREATHING APPARATUS WITH A FULL FACEPIECE.
ANY SUPPLIEO-AIR RESPIRATOR .iITH 4 FULL FACEPIECE.

80 MG/M3- ANY SUPPLIED-AIR RESPIRATOR WITH A HALF-MASK ANO OPERATED IN A
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.

ESCAPE- ANY APPROPRIATE ESCAPE-TYPE 3 ?L F-CONT A I NED BREATHING APPARATUS.
ANY AIR-PURIFYING FULL FACEPIECE RESPIRATOR WITH A H IGH- EF F I C I ENCY

PARTICULATE FILTER.

FOR FIREFIGHTI^G ANO CTHE.R IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:

SEL C-CONTAINEO BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN PRESSURE
DEMAND OR OTHER POSITIVE PRESSURE MODE.

3UPPLIED-AI" RESPIRATOR WITH FULL FACEPIECE AND OPERATED IN PRESSURE-DEMAND
.)R OTHER POSITIVE PRESSURE MODE IN COMBINATION WITH AN AUXILIARY
SELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSURE-DEMAND OR OTHER

TIVE PRESSURE MODE.

CLOTHING:
EMPLOYEE MUST -.EAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIPMENT
TO PREVENT REPEATED OR PROLONGED SKIN CONTACT UlTH THIS SUBSTANCE.

GLOVES:
EMPLOYEE MUST «EAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS
SUBSTANCE.

EYE PROTECTION:
EMPLOYEE MUST *EAR SPLASH-PROOF OR DUST-RESISTANT SAFETY GOGGLES TJ PREVENT
EYE CONTACT WITH THIS SUBSTANCE. CONTACT LENSES SHOULD NOT 3E WORN.

AUTHORIZED - FISHER SCIENTIFIC
CREATION DATE: 09/11/9<V REVISION DATE: 03/15/39

THE A9QVE INFORMATION IS BELIEVED TO 3E ACCURATE ANO REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NO W A R R A N T Y OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESSED OR IMPLIED, WITH RESPECT TO
SUCH INFORMATION, ANO WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.
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DISPOSAL MUST 3E
HAZARDOUS WASTE,

«*ANTIMCNY«*

IN ACCORDANCE WITH STANDARDS APPLICABLE TO '
40 CFR 262. EPA HAZARDOUS WASTE .NUMBER 0001

?AOOc Ob CF 07

CONDITIONS TO AVOID

••AY .VJRN 3UT DOES NOT IGNITE READILY.

c*»*«***»*»***«»****

SPILL AND LEAK PROCEDURES

OCCUPATIONAL SPILL:
00 'JOT TOUCH SPILLED "ATERIAL. STOP LEAK
SMALL SPILLS, TAKE UP WITH SAND OR OTHER
CONTAINERS FOR LATER DISPOSAL. FOR SMALL DRY
PLACE M A T E R I A L INTO CLEAN, DRY CONTAINER AND COVER. MOVE CONTAINERS FROM
SPILL AREA. FOR LARGER SPILLS, DIKE FAR AHEAJ OF SPILL FOR LATER OISPJSAL.
KEEP UNNECESSARY PEOPLE AWAY. ISOLATE HAZARD AREA AND DENY ENTRY.

IF YOU CAN DO IT WITHOUT RISK. FOR
A3SGR3ENT MATERIAL AND PLACE INTO

SPILLS, WITH A CLEAN SHOVEL

REPORTA3LE QUANTITY (Rw;: 5000 POUNDS
THE SUPF.RFUNU AMENDMENTS AND REAUTHOR I ZA f I ON ACT (SARA) SECTION 304 REQUIRES
THAT A RELEASE E4UAL TO OR GREATER THAN THE REPORTA3LE QUANTITY FOR THIS
SU3STANCE 3E IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE
AND THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.40). IF THE RELEASE OF
THIS SU5STANCE IS KEPORTA3LE UNDER CcRCLA SECTION 1.03, THE NATIONAL RESPONSE
CENTER MUST 3E NOTIFIED IMMEDIATELY AT (500) 424-3302 OR (202) 426-26-75 IN r;-i;
METROPOLITAN WASHINGTON, O.C. AREA (40 CFR 302.6).

PROTECTIVE EQUIPMENT

VENTILATION:
PROVIDE LOCAL EXHAUST OR PROCESS ENCLOSURE VENTILATION TO MEET PU3LISHEO
EXPOSURE LIMITS.

RESPIRATOR:
THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIONS ARE RECOMMENDATIONS
3Y THE U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, NIOSH POCKET GUIDE TO
CHEMICAL HAZARDS OR NIOSH CRITERIA DOCUMENTS', OR DEPARTMENT OF LA30R,
29CFR19LO SUBPART Z.
THE SPECIFIC RESPIRATOR SELECTED MUST AE 3ASEO ON CONTAMINATION LEVELS CGUMG
IN THE WORK PLACE AND 8f- JOINTLY APPROVED 3Y THE NATIONAL INSTITUTE OF
OCCUPATIONAL SAI|tV- ANQ HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION.

• '.«r
ANTIMONY AND COWJOUNOS (AS SB):

FOR DUST OR MIST:
5 .MG/M3- ANY OUST AND .MIST RESPIRATOR, EXCEPT SINGLE USE AND QUARTER-MASK

RESPIRATORS.

12.5 MG/M3- ANY POWERED AIR-PURIFYING RESPIRATOR WITH A DUST AND MIST FILTER.

FOR OUST, MIST OR FUME:
5 MG/M3- ANY SUPPLIED-AIR RESPIRATOR.

ANY SELF-CONTAINED 3REATHING APPARATUS.
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MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CORPORATION
1145 CATALYN STREET

SCHENECTADY. NY 12303-1836 USA
(518)377-8855 Of NIUM PUIUSMINO COR*.
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3ERTLLIUM
METAL/POWDER

Dace April 1980

SECTION I , M A T E R I A L I D E N T I F I C A T I O N
MATERIAL NAME: BERYLLIUM METAL/POWDER
OTHER DESIGNATIONS: Glucinium, Glucinum, Be, CAS #007 440 417
MANUFACTURER: Material is available from several suppliers, including:

CESAC, Inc. Brush Wellman
P.O. Box 1178 Metal 4 Oxide Div.
Milwaukee, Wl 53201 Elmore, OH 43416

Fhone: (414) 289-9800 Phone: (419) 862-2745

SECTION I I , I N G R E D I E N T S A N D HAZARDS
Beryllium > 97
Beryllium Oxide

*Current (1979) OSHA and ACGIH TLV. In 1975 OSHA proposed
an 8-hr TWA of 1 Ug/n3 with a ceiling of 5 ug/m3 (15 ait.
sample); OSHA believes that beryllium and its compound i
should be treated as a carcinogenic threat to man.
(The proposed OSR\ standard is still under review, but
is expected to issue in..1980.)

H A Z A R D D A T A

8-hr TWA 2 ug/s-'Mas
Ceiling Level 5 Ug/m
Peak 25 ug/m3/30 min

Human, inhalation
TCLo 300 mg/m3,
pulmonary effects

Rabbit, intravenous
TDLo 20 mg/kg,
neoplastic effects

SECTION I I I , P H Y S I C A L DATA

Boiling point at 1 acm, deg C -
Vapor pressure at 1910 C, mm Hg
Water solubility, hot water —

cold water

Specific
- 7.6 Melting point, deg
Slight Atomic weight
Insol.

1278±5
9.01

Appearance & Odor: A grayish-white metal (hexagonal crystal structure) also as powdered
metal; no odor.

SECTION I V , F I R E A N D EXPLOSION DATA
Flash Point and Method

M/A
Autoignition Temp.
Powder ca. 1200 P

Flammabilicy Limits In Air
Dusc explosion hazard

L O W E R U P P E R

Extinguishing Media: Do not use water or CO?. Smocher fire with approved dry powder
extinguisher> Beryllium can be a moderate fire hazard if exposed to flame. The
hazard increases as particle size decreases. A cloud of Be dust in air can be ex-
plosive (areas where dusting may occur require Class II, CToup E electrical services,
29 CFa 1910.309). Combustion products of this material are highly toxic.

Firefighters should use full protective clothing,.eye protection, And self-contained
breaching apparatus. After exposure to a beryllium fire, they should
ar.d slashing tfasraughly and bathe carefully. *Sar-- «-J- ™J-

clean equipment
jraphlte. povder, and sodium
te navealsta aeea recommeTiaed.

SECTION V, REACTIVITY DATA
Beryllium is stable at room temperature and resists oxidation at ordinary temperatures
When heated in air or in mixed C02 and nitrogen, it can be ignited.

It ia acid and alkali soluble; it reacts with strong bases to evolve hydrogen.
Mixtures of the powdered metal with CCl^ or trichloroethylene will flash on heavy impact:,
Warm beryllium will react incandescently with phosphorus, fluorine or chlorine.
Molten lithium metal (180 C) severely attacks beryllium metal.

*Will form oxide on solid surfaces when moist.

Be)

GENIUM PUBLISHING
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SECTION V I , HEALTH HAZARD I N F O R M A T I O N
Be is highly toxic by inhal4tion or rume.or oust.
"cause Skin irritation or dermatitis. c.ye contact
Implantation under the skin (via a chip or sliver c

produce hard lesions with central non-healing are
Acute inhalation can produce pneumonitis with non-^

of breath, weakness, and pulmonary edema. Chron:
(progressive lung damage) and systemic beryllium
above), joint pain, slcin lesions, chills & fever

Present studies have indicated that Be is so poorl)
is not an important hazard. (Hamilton, Ir.dustri.
studies have shown beryllium to produce lung and
cino^en for man. FIRST AID:

Eye Contact: Flush eyes thoroughly with running w,
the eyelids. Get medical attention.

Skin Contact: Wash affected area thoroughly with
taminated clothing. If skin is broken, get medi

Inhalation: Remove to fresh air. Restore breathii
Keep warm and at rest. Get medical attention.

TLV 2 U?/m3 (See Sect. II)
f rolonzeq or receacea snio ccncacc ca i

: can produce conjunctivitis,
ir bv particles entering a wour.ci) can
;as which nust be surgically removed.
>roductive cough, chest pain, shortnes i
.c exposures can oroduce bervlliosis
disease, including pneumonitis (as

& damage to liver, spleen i hear t .
r absorbed through the gut chat iazest .
il Toxicology, 3rd Edi t ion) . Animal
bone tumors; ic is a suspected car-

icer for 15 minutes, including under

»oap and water after removing con-
:al attention,
ig and suooort with oxygen as needed.

S E C T I O N V I I , S P I L L , LEAK, A N D D I S P O S A L P R O C E D U R E S
If powdered metal is spilled, notify safety persom

clean-up personnel with protective equipment aga
Provide ventilation and remove sources of heat o
methods such as vacuuming or wet mopping; preven
scrap in sealed container for recovery or dispos

DISPOSAL: Scrap or waste material disposal is bes
to the supplier in a mutually acceptable rorn.
cycle must be handled in accnrdance with Federal
Burying in an approved landfill, or burning in a
scrubber, followed by burying the residues in an
in the past.

iel. exclude ail rrom area except
Lnst contact or inhalation hazards,
r ignition. Pick uo powder spills by
c dusting conditions. Collect par t i suL
al.
t accomplished by arranging co return
Serylliuffl waste unsuitable for re-
, State, and Local regulations,
n approved incinerator with a

approved landfill, have been used

SECTION V I I I , S P E C I A L P R O T E C T I O N I N F O R M A T I O N

Isolate workplaces where beryllium dust and fume a
and local exhaust ventilation (with filtration t
the external environment) to meet TLV requiremen
emergency and nonroutine use above the TLV: Hig
as high as 50 Ug/m^: use air-supolied or self-co
full-facepiece respirator is needed above 10 Ug/

Workers may require body-covering protective cloth
exposed above the TLv, a change or clean protect
of the day is required. (Wash protective clothi
launderer.) Avoid carrying beryllium particulat
clothing.

Eyewash stations and safety showers should be aval
Monitor the workplace to proper1 '/ determine and co

re generated. Provide adequate genera
o purify recycled air and to protect
ts. Provide approved respirators for
h efficiency fi l ter masks are suitable
ntained respirators above 50 yg/a-3. A
m3.
ing, gloves and safety goggles. When
ive clothing and a shower at che end
ng with suitable protection ror che
e outside the workplace on hair or

lable.
strol exposure to beryllium.

SECTION IX, SPECIAL P R E C A U T I O N S AND COMMENTS
Uae only with adequate ventilation where Be can become airoorne. *nen _ie_ or its anoys

is heated (as in welding or sintering processes) hazardous levels of tume can be gen-
erated. Store in clean, dry place away frcm ir.=o=patible =a:ericls (see Sect V) in
low firfr-hazard area. Protect containers from physical damage. Label clearly.

Use good housekeeping practices co prevent accumulation of Be_-containing deposits. Givt
preplacement and annual medical exams to those who may be exposed above the T L / .
Preclude from exposure those with pulmonary disease, chronic skin, liver, heart , or
kidney conditions, abnormal chest X-ray or blood count, or vital capacity depression
greater than 10Z Provide worker training.

DATA SOURCE(S) CODE: 1-12, 18-20, 24-26 APPROVALS: J£j|' J,, )fl .̂ £>*<~ '

Industrial Hygietfe CN 'j/n '
juogrrwa «• to TW Maun <* r4om«Don nm •» (MtniHr t PMTCM »• ir»»r and S 3 f G C V ^Q-l t* ' '/• -2 / • % '~-

m«7. najTTiMon. Gtnwfi Puaonng Ccrvarmor tn*xa no «VT«IM«. .TMKM r« mi ••••••.•• tra
Mum no fiiconao^i u D fm •CCUKV or KJUOMV at kjoi mor'Mtrtn o jpp^«w" 10 au- MEDICAL REVIEW:

5/5/80

GENWM PUBLISHING
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TIG1LEDON
Cl̂ MBOfMTOWESLTD «'6-877-0101

40 ARMSTRONG AVENUE, GEORGETOWN. ONTARIO. CANADA L7G 4R9 .-AX: 416-877-66 66

DICHLOROMETHANE

PRODUCT IDENTIFICATION

Chemical Nam* and Synonyms: Dichloromethane;
Methylena Chloride
Chemical Family: Chlorinated Hydrocarbon
Chemical Formula: CHzCk
Product Use: Laboratory Solvent

Manufacturer's Name: Caledon Laboratories Ltd.
Street Address: 40 Armstrong Avenue
City: Georgetown
Province: Ontario
Postal Code: L7G4R9
Telephone No: (416)877-0101
Emergency Telephone No.: CANUTEC (613) 996-6666

HAZARDOUS INGREDIENTS OF MATERIALS

Ingredients % TLV Units CAS Ho.

Methylene Chloride 99 lOOppm 75-09-2

PHYSICAL DATA

Physical State: Liquid
Odour and Appearance: Clear, colourless liquid. Penetrat-
ing ether-Ike odour
Odour Threshold (ppm): 25 - 50 ppm
Vapour Pressure (mm Hg): 355 mm Hg. at 20'C

Vapour Density (Air = 1): 2.93
Evaporation Rate: 0.62 (n-Butyl Acetate m 1)

Boiling Point CC): 39.3'C
Freezing Point (*C): -96.7"C
pH: Mot Applicable

Specif Ic Gravity: 1.32
Coefficient of Water/Oil distribution: No Data

SHIPPING DESCRIPTION

PIN: 1593
T.D.G. Class: 9.2

Pkg. Group: ill

REACTIVITY DATA

Chemical Stability: Stable

Incompatibility wtth other substances: Avoid amines and
aluminum.
Reactivity: Hydrolysis producing small amounts of
hydrochloric acid possible with gross water contamination.
Avoid open names, sparks or other high temperature sources.

Hazardous Decomposition Products: At high tempera-
tures, decomposition occurs to give off HCl vapour and small
quantities of other toxic vapours.

FIRE AND EXPLOSION DATA

Flammablllty: Non-flammable
Extinguishing Media: Water Fog
Flash Point (Method Used): None (TOC, TCC, COC)
Autolgnitlon Temperature: 1139'C
Upper Flammable Umtt (% by volume): 23%
Lower Flammable Umtt (% by volume): 13%
Hazardous Combustion Products: Emits phosgene gas
and other toxic vapours
Sensitivity to Impact: No Data
Sensitivity to Static discharge: No Data

TQXICQLQGICAL PROPERTIES AND HEALTH DATA

Toxlcotoalcal Data:

LOso: (oral, rat) 2136 mg/kg
LC$o: (Inhalation, guinea pig) 5000 ppm for 2 hours

Effects of Acute Exposure to Product:

Inhaled: Minimal anesthetic or narcotic affects may be seen
in the range of 500-1000 ppm metnylene chloride. Progres-
sively higher levels over 1000 ppm can cause dizziness,
drunkenness.
In contact with skin: Prolonged exposure may cause skin ir-
ritation. Prolonged exposure may cause drying or flaking of
skin. Extensive skin contact (such as immersion) may cause
a burning sensation followed by a cold,numb feeling wnich
subsides after contact.
In contact with eyes: May cause pain, moderate eye irn^Or
lion and slight corneaJ injury. Vapours may irritate eyes.
Ingested: Single dose oral toxicity is low. The oral LDso for
rats is 1500 - 2500 mgrtg.

Effects of Chronic Exposure fo Product:

Cardnogenlcity: Increases the rate of malignant tumour for-
mation in mice.
Teratogenlcity: Effects were seen in fetus formation only at
doses which caused toxic effects to mother.
Reproductive Effects: Does not interfere with reproduction
in animals.
Mutagenlcrty: Negative results have been obtained in
mutagenidty tests using mammalian cells.
Synerglstte Products: None known

PREVENTIVE MEASURES

Engineering Controls: Use local exhaust ventilation, if
necessary.
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M A T E R I A L S A F E T Y T - A T A J H c T T

FUH;?. SCIENTIFIC I - . ^RG^ 'JCY C O N T A C T : T A T E ^/ l .V-}
ll.i C \}L? N N A }.^ - t C A Q R E G O L A T J R Y A F F A I R S ' J C F I C E R

\ E - = - A N , j .N TAR [ . I ' ( o l 3 ) 2 2 o - 3 3 7 4 A C C T : 17^71-00

K 2 E 7 L o
( 6 1 3 ) 2:6-337.* CAT ','G: L ^ ^ o 5 0 0

PURCHASE

N/4. SPECIAL CUSTOMER

«*LcAJ«*

S U o S T A N C E I D c N T I F I C A

C A J - \ ' J M Q E R 7^39-92-1

c.i. PIGMENT METAL <+\ c.i. 77575; LEAD CLAKE; KS-^; LEAD s 2; si; so;
^LU-MUM; so: »B-S 100; L=AG -ELEMENT; L-IS: L-Z-V; L-29; L-27; T-IJ-; P
ACC1.I5LO

E M I C A L FAMILY:

P5

'JLA,-1. WEIGHT: 207.19

R A T I N G S ( S C A L E 0-3) : H E A L T r t = 3 F I R E - 0 3 E A C T W I T Y = 0 P ERS I S T = NC = =
L A T I N O S (SCAL t 0-<t): H E 4 L T H = 3 F IR£ = 0 ^ E A C T I V I T Y - 0

. COMPONENTS AND CONTAMINANTS
•'- . jf-

.- .:i"A''•'.'. PERCENT: 99.-]
\. • i . •. .̂

CONTAMIMAWRS .BISMUTH, CjPPER, ARSENIC, ANTIMONY, TIN, IRON,
SILVER, ZINC

EXPOSURE LIMITS:
LEAD, INORGANIC FUMES AND DUST (AS ?3):

50 UG(P9)/.M3 OSHA 8 HOU^ TWA
30 UG(PB)/M3 OSHA 8 HOUR TWA 4CTIGN LEVEL
IF AN EMPLOYEE IS EXPOSED TO LEAJ FOR .'HORE THAN 5 HOURS PER DAY THE

FOLLOWING FORMULA IS USED:
-MAXIMUM PERHISSI9LE LIMIT (IN UG/M3)= <tOO DIVIDED oY HOURS JORK.iD IN THE 0.
0.15 M3(P3)/M3 ACGIH TWA
<0.10 MG(P3)/M3 NIOSH RECOMMENDED 10 HOUR TWA
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1 PQUNu CERCLA SECTION 103 REPJRTAjLz JUANTITY
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHS^.ICAL ^ELEASc R"I-?C A.T TiG
suaJcCT TO CALIFORNIA PROPOSITION is CANCER ANQ/JA REPRODUCTIVE T T X I C I T Y

EARNING ANO RELEASE REOU I ̂ .1S N T i- (F—^UARY 27, 1 ?-3 7 )

. PHYSICAL HATA

rtlPTICN: "-LUISH-WHITE, S I L V E R Y G-UY, HEAVY, l i L L E A i L E 1 r T A L

IN5 POINT: 316t F (174Q C) BELTING P'.JINT: S22 F (323 C)

IFIC GRAVITY: 11.3 VAPOR PRcSSIKE: 1.3 MMHG ^ 973 C

1- ILITY IN WATEK: INSJLU8LE

INT 5TL'J3ILITY: JOLUSLE IN NITRIC ACID, HnT CCNC J NT* A T£C f.ULF'.Jrv T C Ar. t •-;

FI^c" ANO EXPLOSION CATA

FIx= AND EXPLOSION HAZARO:
NEGLIGIZLF Fl.-^b HAiA^O IN .^£T4LLIC FGRM; HOWEVER, POSSI^Lt -IRE ANO EXPLOSI
HAZARD I,N OUST FORM «HEN "EXPJSiD TQ H?AT OR FLAME. '

JRY CMf.-^ICAL, CAR30N DIOXIDE, HALON, WATEP SPRAY OA 3TANOARO FOA.1
(1997 EMERGENCY RESPONSE GUIJc300X, DOT P 5300.^).

FOR LARGER =13 = !?, USE *ATEA S»RAr, FOG OR STANDARD FOAM
(1987 5HtRG=NCY RESPONSE GUIDEbOOK, DOT P 5300.4).

F IKFF
,NO ACUTE HAZARD. MOVE CONTAINER FRJM FIRE ARcA IF POSSIBLE. AVOIJ 6RE A T'-< IN.'i
VAPORS OR OUSTS; KEEP UPWIND.

USe AGENTS SUITA3LE FOR TYPE OF SURROUNDING FIRE. AVOID BREATHING HAZARDOUS
VAPOKS, K.EEP UPWINO. ,

LEAO:
450 .1G/KG/6 YEAR ORAL-WOMAN TDLOI 10 UG/M3 INHALATION-HUMAN TCLO! 1000 -G/KG
INTSAPERITONEAL-RAT LDLO; 160 MG/KG ORAL-PIGEON LDLO; M.UTAGENIC DA T A (RTEC5);
RFPRGOUCTIVE EFFECTS DATA (RTECS).
CARCINOGEN STATUS: HUMAN INADEQUATE EVIDENCE, ANIMAL SUFFICIENT c'VlDENC?
(IARC CLASS-2B FOR INORGANIC LEAO COMPOUNDS). RENAL TUMORS WE^E PRODUCED IN
ANIMALS iY LEAD ACETATE, SUBACETATt ANO PHOSPHATE GIVEN ORALLY, SUBCJTANEOUSl
OR INTRAPERITONEALLY. NO EVALUATION COULD 3E MADE OF THE CARCINOGEN 1C ITY OF
POWDERED LEAD.

L=EAD IS A NEUROTGXIN, NEPHROTOXIN, TERATOGEN, ANO A CUMULATIVE POISON WHICr
MAY ALSO AFFECT THE 3LOOD, HEART, ENDOCRINE, ANO IMMUNt SYSTEMS. PERSONS
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* I T H sc^vous S Y S T E M O R G A S T R O I N T E S T I N A L n i i O R - i d R s , A N E M I A , : R O
3RONCHITIS MAY 3E AT AN INCREASED RI3< c-vjM EXPOSURE.

HEALTH EFFECTS A V? -I'ST 41?

I -Jf-ALATIGN:
L f -\'" •
•,̂ T̂ JX[N/NE°HROTGXIN/TERAT:'~,-N.

*C'JT; cXr?5 :J^F- I N H A L A T I u V j Or i_A;-sGE A^'JUSTj jF L1AO MAY •:.'-._, 5 - A - O T i L L t C
TASTj, THIRST, V TURNING S E N S A T I O N IN THE MOUTh AND THREAT, Si L I V A T I 0 M,
A-^GMNAL .3UM WITH SEVERE C^LIC, VOMITING, ^LDO'JY OIA^-n-lA, C JN JT I ? a T I'.
FATTJU;, GLEi^ DISTURBANCES, DULLNESS, RESTLESSNESS, T A ̂  I T A ' I L I T Y , ^£-«u^-
LT-iS, LJJS 'JP CnNC = ̂ TRATION ? OtLI^t'JH, G L[GURlA OFTEN W[TH HC-Aru^[\ i,%-

=NC:P:-iALOPATHY '^ITH VISUAL FAILU'S, ° A*3. E S T H J : L A S , ''uSCLf
SS, C JNVULSI^NS, A'JD PARALYSIS. Ocir^ MAY 7 £ S i J L T - - .'. y

Ci.'OI^.-NTS^I'.ATI'RY Art^SST C^ JHuC\. SijS.VTVC.^S DF ACJT= TXPQiJ^ -AY
-yp-"[=MC= T-J= O.'tStf OF CH.^L'MC iNTQxICATruN. uIV5.< E F F1- ',T G -AY [•.(;'_•.•?:
i'lLi^Gr.^c^T AND TfNnf^trSS i'<0 JA'J.NOICr. TH? CATAL ^C'^E :c ij'5J-3T-j L-.:
15 A?o^nxlHAT-LY 0.5 GRA'lS. P 4 TH JLCG [ C AL FIMtHNGS INCLU'Oi G A i TV. 0 [ 'J f -. j T C'.
I'J^L-i^^^T toN A.'tO R£NAL TUBULAR 0 Z'~, - Si ', A T I ON . «ETAL C'UU.; ? = V;.^, AN
[NrL'JP'.ZA-LlKr ILLNESS, *4Y GCCUA ;Uc TO TH= INHALATION OF FLESHLY FG^M'
.t-T.iL oXIOc P A R T I C L E S STi=0 ^ELC-^ 1.7 MIC'QNS AND USUALLY 3ETWEEN
0.07-0.0? «rC3GNS. OY.^PTO^S MAY J = QifLAYED ^-L/ hOU°S AMD 5EGIN *!TH A
jU^Oi'-f H.<S^T IF THIRST AND A S^EET, M E T A L L I C OR F1UL TAG'E IN THE *QUTH.
.:'*'-' = * J Y M O T O M S «AY INCLUGE UPPE'. ^zSPI^ATORY T^ACT IK". I TA T ION ACCOMPANIi
•^Y CO'JGHIN-3 AMO A ORYNESS i]F ThF. «UCQU3 .1EH3RANES, LASSIT'JOE AND A
GE'^^ALliEC FEcLI'JG OF *ALAl3E. F E V = ^ r CHILLS, -USCULA.^ ? A l N f *IL3 TO
S E V E R E HEADACHE, NAUSEA, OCCASIONAL VOMITING, E X A G G E R A T E O MENTAL A C T I V E '
PROFUSE S^cATING, EXCESSIVE URINATION, OlARRHfA, AND ? "n S T ~>. A T I ON -AY A i. "•
JCCU.^. TDL = ?.A'JCE TO FUMES DEVELOPS RAPIDLY, 5UT IS -JUtCKLY LOST. 4LL
SYMPTOMS 'JS'JALLY SUBSIDE WITHI.V Z4-3t> HOURS.

CHRC.NTC EXPOSURE- REPEATED OR PRCL'ONoEO EXPOSURE TO LOW LEVELS r: F L-AO "AY
--F3ULT EN AN ACCUMULATION IN <3CDY TISSUES AND EXERT A D V E R S E E F F E C T S CN T
-LuOD, NERVOUS SYSTEMS, HEA^T, ENDOCRINE AND IM-UNE 5YST2M3, .<ION:-i'if A-'.
.-.EPRCOUCTIoM. EARLY STAGES OF LEAD POISONING, " PLUN313M" , MAY JE ^VIOEN'I
oY PALLOR, A N O R E X I A , W E I i H T L^SS, CONSTIPATION, APATHY OR I T< I T A.3 I L I T Y ,
OCCASIJNAL VOMITING, FATIGUE, HEADACHE, WEAKNESS, METALLIC TAiT? I^J T-^.L-
MOUTH, "jINGIVAL LEAD LINE IN PERSONS WITH POUR OcNTAL HYGIENE, ANO A >( E M [
L'TiS 9F S.ECFNTLY OEVEL-PEO MOTOR SKILLS IS GENERALLY OBSERVED O-NLY IN
CHILDREN. MOKE ADVANCED STAGES OF POISONING MAY 65 CHARACTERIZE--) iY
INTERMITTENT VOMITING, IRRITABILITY AND NERVOUSNESS, ^YALOIA OF THF A^1:
LEGS, JOINTS, AND AfcOOMEN, PARALYSIS OF THE EXTENSOR ^LISCLSS r^ TH =
AS^S AflO LC.S-S WITW idllST A,^0/OH FOOT DROP, AND INTESTINAL S°AS.MS
WHICH CAUSE; SEVERE ABDOMINAL PAIN. SEVERE "PLUMBISM" MAY
\ESULT;IM PERSISTENT VOMITING, ATAXIA, PERIODS OF STUPOR OR L E T H A R G Y ,
ENCEPMALOPATHY MfTH VISUAL 'DISTURBANCES WHICH MAY PROGRESS TO OPTIC
.NEURITIS AND ATROPHY, HYPERTENSION, PAPILLEOEMA, CRANIAL NERVE " A R A L Y S I :
OELIRIUM, CONVULSIONS, AND COMA. NEUROLOGIC SEQUELAE MAY INCLUDE "E'JTAL.
RETARDATION, SEIZURES, CERcBRAL PALSY, AND OYSTONIA MUSCULOSAM OETOPMA,-,S
I R R E V E R S I 3 L E KIDNEY DAMAGE HAS SEEN ASSOCIATED WITH INDUSTRIAL E X P O S U R E .
REPRODUCTIVE EFFECTS HAVE 3EEN EXHIBITED IN dOTH MALES AND CEMAL;S.
PATERNAL EFFECTS MAY INCLUDE DECREASED SEX DRIVE, IMPOTENCE, S T E R I L I T Y ,
AND ADVERSE EFFECTS ON THE SPERM WHICH MAY INCREASE THE RISK OF ulkTH
DEFECTS. MATERNAL EFFECTS MAY INCLUDE MISCARRIAGE AND STILLBIRTHS IN
EXPOSED ^OrtEN JR WOMEN WHOSE HUS3ANOS WERE EXPOSED, ABORTION, S T E R I L I T Y
OR DECREASED FERTILITY, VIO ABNORMAL MENSTRUAL CYCLES. LEAD CROSSES THt
3LACENTA AND MAY AFFECT THE FETUS CAUSING 3IRTH DEFECTS, MENTAL
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R E T A R D A T I O N , l E H A ' / i o R A L D I S O R D E R S , i <o ^ A T H C U R I N G THE F rvs r r = i^ •- =
CHILDHOOD. ANIMAL STUDIES INDICATE THAT * 5 ? ROCUC T I V S 5 = p5 C T 5 >,AY _, - ~
ADDITIVE IP 30TH PARENTS ARE EXPOSED TO L = AO.

FIRST AIO- REMOVE FROM EXPOSURE A?=A TJ FR-SH A I R IMMEDIATELY. I? rj.J - ', r-i I NG
H4S STOPPED, PERFORM A R T I F I C I A L R'= 5 = [ 3 A T I IN ' *- = = p PERSON -<AA« A-IQ AT o - <- r
T^t^T SYHPTOKA-TICALLY ANG SUP PO^ T I v EL Y . i=V;^'JtCAL ATT

JXPJ i:\TACT:
L.-.AH;

ACUTf -EX?nSU.-< = - Jt^^CT CJNT4CT WITH LEAD ?OWQ = AS ?R JUST MAY CAUSE
P.^ITATICM. L£AO 13 NOT ASSGR3EO THPQUliH THE :\IN, ?UT «AY ^i T = A'i
TO THF HOUTH I,>*AOVe0.TENTLY 3Y CIGAA = TT£^, CHcWING riSACCG, .= 010, °
MAK>E-UP.

XPOSUK=- ,5.EP = ATcO '^^ PROLONGED EXPGSUR5 TO THE PO^Of1^ 7;-- ^J
IN JE3.^ATITI5. SY$T:"IC TGXICITY M;Y 0 = VEL3P IF LzAu Ii T U

TT TnF. ^UUTH 3Y CIGARETTES, CHcWISG ri^iCCJ, FJCO, OR

FI'.ST AID- 5,E1CV£ CONTAMINATc'3 CLOTrtlNG ANO SHOES IMMEOlATcLY.
A J £ A WITH SOAP 0". MIL? 9 = Tc*'j = .NT AND LAR^E AMOUNTS OF WAT1!?. UNTIL NO
iVIJiNCE Or CHc^ICAL ^^MAINS (APPROXIMATELY 15-20 MINUTcS). GET MEOICAL
ATTENTION IMMEDIATELY.

:Y-£ CONTACT:
LEV):

ACUTE EXPOSURE- L = AO OUST CR PCWOERS ^AY CAUSE I^o.iT^riON. METALLIC LEAD
PARTICLES MAY CAUSc AN INFLAMMATORY FOREIGN dOOY REACTION," INJURY IS
GENERALLY THOUGHT TO 3 £ MECHANICAL AND NOT TOXIC.

CHRONIC EKP03URE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE C<3\ JUNG T I V I T I

FIxST AID- WASH EYcS IMMEDIATELY WITH LARGE AMOUNTS OF WATER OR N O R - A L S A L I
OCCASIONALLY LIFTING UPPER ANO LOWER LIDS, 'JNTIL NJ EVIDENCE OF CH£^IC-L
R E M A I N S (APPROXIMATELY 15-ZO MINUTES). 3ET MEDICAL ATTENTION I MM =Q I A TEL^ .

LEAD:
.•JEuROTOXlN/NEPHRuTOXIN/TEPATOGcN.

ACUTE EXPOSURE- ABSORPTION OF LARGE AMOUNTS OF LEAD FROM TH£ [NrfSFTjAL
TRACT MAY CAUSE SYSTEMIC EFFECTS AS DETAILED IN ACUTE INHALATION. r-»E
FATAL DOSE OF A8SOR8EO LEAO IS APPROXIMATELY 0.5 GRAMS.

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE TO LOW L?V = LS OF i_5A3 "i
RESULT IN AM ACCUMULATION IN eOOY TISSUES AND ADVERSE EFFECTS ON THE
KIDNEYS, H£ART, AMff BLOOD, ANO ON THE NERVOUS, RE0RQOUCT I VE , ENDOCRINE,
AND IMMOMg^SPrSTEHS AS DETAILED IN CHRONIC INHALATION.

FIRST AIO- 00 HJSt-LNOUCe VOMITING. QUALIFIED MEDICAL PERSONNEL SHOULD Rr.^OVv
CHEMICAL BY CASTRIC LAVAGE OR CATHARSIS. ACTIVATED CHARCOAL IS USEFUL. GET
MEDICAL ATTENTION IMMEDIATELY.

ANTIDOTE:
THE FOLLOWING ANTIDOTE HAS 3cEN RECOMMENDED. HOWEVER, THE DECISION AS TO
•HETHER THE SEVERITY OF POISONING REQUIRES ADMINISTRATION OF ANY ANTIDOTE AN.
ACTUAL DOSE REQUJP.EO SHOULD 3E MADE 3Y QUALIFIED MEDICAL PERSONNEL.

FOR LEAD POISONING:
rN!TIATE URINE FLOW FIRST. GIVE 10* DEXTROSE IN WATER INTRAVENOUSLY, 10-20

/<•» 30DY WEIGHT, OVER A PERIOD OF 1-2 HOURS. IF URINE FLOW DOES NOT START,



59 268 --
«*LEAO«* D4G.: 35 OF 03

G I V E "ANNIML, 20" SOLUTION, 5-1C ML/KG 300* HEIGHT I N TR AV E vi.JUS L Y u'/E^
20 "INUTcS. FLUID MUST 9E LIMITED TO REQUIREMENTS ANG C 4 THE'. TI £ A TIJN '••AY 3E
NECESSARY IN CUMA. DAILY URINE OUTPUT SHOULD 3E 350-500 ML/M2/24. HOURS.
EXCESSIVE FLUIDS FURTHER INCREASE CEREBRAL EDEMA.
FOR ADULTS WITH ACUTE ENCEPHALOPATHY, GIVE 0 I«E3C AP9.0L , <V MG/KG,
I.NTRAMUSCULAALtreVERY <* HOURS FOR 30 OOSES. BEGINNING *• HOURS LATER, GIVE
CALCIUM OISODIUM EOETATE AT A SEPERATE INJECTION SITE, 12.5 MG/KG
INT^A^USCULARL* EVERY <* HOURS AS A 20* SOLUTION, WITH 0.5^ °ROCAINE ADDED,
FOR A TOTAL OF 30 DOSES. IF SIGNIFICANT I M P R O V E M E N T HAS NOT OCCURRED « V T^£
FOURTH CAY, INCREASE THE NUMBER OF INJECTIONS 3Y 10 FOR EACH :.%UG.
FOR SYMPTOMATIC ADulTS, THE COURSE OF D IMES.CAPR9L AND CALCI'JM DT SODIUM
cOETATE CA\ dE SHORTENED OR CALCIUM DISGOIUM EDETATE ONLY CAN 3-= GIVf.N IN
A DOSAGE OF 50 MG/KG INTRAVENOUSLY AS 0.5^ SOLUTION IN 5% GEXTR03E I .N -(ATER
OR NORMAL SALINE SY INFUSION OVER NOT LESS THAN a HOURS FOR NOT MGR= THAN
5 JAYS. FOLLOW WITH ?=NIC ILLAMINE t 500-750 MG/D4Y, ORALLY FOK 1-2 MONTHS OR
UNTIL URINE LEAD LcVELS DROPS 3ELOW 0.3 MG/2<f HOURS (QREISB^CH, .-AN^DflOK CF
PTISG.NING, 11TH rD.). ANTIDOTE SHOULD 5 c. ADMINISTERED 3Y Q U A L l F I f D ^fDICAL
P rRSO

REACTIVITY

REACTIVITY:
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES.

INCOMPATIBILITIES:
LEAD:

AMMONIUM NITRATE: VIOLENT OR EXPLOSIVE REACTION.
CHLORINE TRIFLUORIOE: VIOLENT REACTION.
OISODIUM ACETYLIDE: TRITUOATION IN MORTAR MAY BE VIOLENT ANO LI^c^ATE

CAR30N.
HYDROGEN PEROXIDE (52^ OR GREATER): VIOLENT DECOMPOSITION.
HYOROGcN PtRGXIOE (50^ SOLUTION) ANO TRIOXANE: SPONTANEOUSLY OETONA3LE,
METALS (ACTIVE): I.NCGMPAT I3L£.
NITRIC ACID: LEAD-CONTAINING RUBBER MAY IGNITE.
OXIOIZERS (STRONG): INCOMPATIBLE.
SODIUM AZIDE: FORMS LEAD AZIDE AND COPPER AZIDE IN COPPER PIPS
SODIUM CARBIDE: VIGOROUS REACTION.
5ULFURIC ACID (HOT): REACTS.
ZIRCONIUM-LEAD ALLOYS: IGNITION ON IMPACT.

OECOMPOSITIOMS, •:'. :•
THERMAL OeCOHPOSiTIOM1 PRODUCTS ARE TOXIC OXIDES OF LEAD.

.

HAZARDOUS: POMBUilZATIQMHAS NOT 3EEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES-/tWO PRESSURES.

STORAGE AND DISPOSAL

OBSERVE ALL FEDERAL, STATE ANO LOCAL REGULATIONS'WHEN STORING OR DISPOSING
uF THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE
ENVIRONMENTAL PROTECTION AGENCY.

**STORAGE«*
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STORE AWAY F-^GM INCOMPATIBLE S J3S TA.'lC E S .

P A G E 06 OF 03

MAY ->UKN <SUT DOCS NOT IGNITE R 4 A J I L Y .

*«*««*«*»*«** * * *«* * * -«* * * *««** * *«* *«««*«** * * *«*«*« '

•SPILL ^,NO LEAK PROCEDURES

OCCUPATIONAL SPILL:
•JO NOT TOUCH SPILLED MATERIAL. STOP LEAK IF YOU CAN 00 IT «ITHOUT *[JK. FOR
SMALL SPILLS, TAKE UP *ITH SANO OR OTHER AbSOP.dSNT M A T E R I A L AND PLACc INFO
CONTAINERS FCR LATER DISPOSAL. FOR SMALL DRY SPILLS, WITH A C L E A N SHQVEL
PLACE MATERIAL INTO CLEAN, DRY CONTAINER ANO COVER. MOVE CDNTAlNc^S F^OM
SPILL ARtA. FOR LARGER SPILLS, OIK.t FAR AHEAD D F SPILL FOR LAT.-R DISPOSAL.
^czy UNNECESSARY "JOPLE AWAY. ISOLATE HA£A.-\0 ARF.A AND DFNY

.-.FSTDUc SHOULD 3E CLEANEJ UP USING A HIGH-EFFICIENCY PAPTICUL4TE FILTER

J. = POKTA3LE QUANTITY < R-J ) : 1 POUND
THt SUPERFUND AMENDMENTS AND R. E AUTHOR IL AT I ON ACT (SARA) SECTION 304 REQUIRES
THAT A R E L E A S E E^UAL TO UR GREATER THAN THE REPTRTASLE QUANTITY FOR THIS
SUdSTANCc 3E IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE
AND THt STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.tO). IF THE RELEASE •-.
THIS SU«STA,NCE IS REPOKTA3LE UNDER CERCLA SECTION 10J, THE NATIONAL RESPONSE
C=NTcR MUST 3E NOTIFIED IMMEDIATELY AT (900) 424-S602 OR (202) 426-2675 IN T-
METROPOLITAN WASHINGTON, o.c. AREA (40 CFR 302.6).

PROTECTIVE EQUIPMENT

VENTILATION:
PROVIDE LOCAL EXHAUST OR PROCESS ENCLOSURE VENTILATION TO MEET PUBLISHED
EXPOSURE LIMITS.

LEAD (ELEMENTAL, INORGANIC, AND SDAPS):
VENTILATION SHOULD MEET THE REQUIREMENTS IN 2''CFR1910.1025< 5).

RESPIRATOR:
THt FOLLOWING- RESPIRATORS ARE THE MINIMUM LEGAL REQUIREMENTS AS SFT FORTH

3Y THE OCCUPAJJpNAt SAFETY ANO HEALTH ADMINISTRATION FOUND IN 29 CFR 1910,
SU3PART Z. ,3V;-t: .. ' . '

".'"•*" V

RESPIRATORY PRCpFEtTION FOR LEAD AEROSOLS

AIRBORNE CONCENTRATION OF LEAD OR REQUIRED RESPIRATOR
CONDITION OF USE

NOT IN EXCESS OF 0.5 MG/M3 (10X PEL) HALF-MASK, AIR PURIFYING
RESPIRATOR EQUIPPED WITH
HIGH-EFFICIENCY FILTERS.

NOT IN EXCESS OF 2.5 MG/M3 (SOX PEL) FULL F4CEPIECE, AIR-PURIFYING
RcSPIRATOR WITH HIGH EFFICIENCY
FILTERS.
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NOT IN EXCESS OF 50 MG/M3 (LJOOX PEL)

-J -« 3 c J 0 3

NOT IN EXCESS OF 100 "G/M3

ANY POWERED A i R-?UR 1 1- Y I \G
"ESPIRATOR WITH HIGH £,-,-[ c I •£ 'i ;v
FILTERS;

?R
HALr-MVSK SUPPLIED-AM '. 7 j ? I * A T •:
O PERATED IN ^OS IT IVE-P* EG :iJ^-
MOOt.

SUPPLIED-AIR XE S P I 3 A T ~j3 S * ! T H
CULL FACEPIC-Ccf, -^030 CA HfL^'^T •
sjir, CFEHATfo IN

FULL FACEPISCE, -3 ELF-C i.NTA I SEO
.NG APPARATUS OPERATE} I 'I

GP.diTEK THAN 100 *G/*3, ijN<NGWN
CHNCrNTP.ATIONS OR F I A EF I'JHT I NG

SP^CIr TdO FO.̂  HIGHER CONCENTRATIONS CAN 3E USEO if L?^;JJ

GF LEAO).
(FULL FACEPIECi IS St^UlKEJ IP THE LEAO AEROSOLS CAUSE EYE OX SKIN IiV?IT4TI~
AT Th? USE CONCENTRATIONS.)
(A HI7-H EFFICIENCY PA^TICULAFE FILTER MEANS 99.97"i EFFICIENT AGAINST 0.3
MICRON PARTICLES.)

TH£ FOLLOWING =s ESP I *ATQ<> S AND M A X I M U M USE CQNC E N f R AT I ON S i^E 3, ECOMMEND AT I ON 3
bY THF U.S. OEPArtT.MENT OF HEALTH AND HUMAN SERVICES, NIOSH POCKET GUIOE TO
CHEMICAL HAZARDS OR NIJSH CRITERIA DOCUMENTS.
THE S DECIFIC RESPIRATOR SELECTED MUST 2E 3AS£0 ON CONTAMINATION LEVELS FOUNT
1^ THE WORK PLACE ANJ SE JOINTLY APPROVED 3Y THE NATIONAL INSTITUTE :c

OCCUPATIONAL SAFETY AND HEALTH AND THE MINfc SAFETY AND HEALTH AO I N I i T ̂ A T [ G\

LF.AO, INORGANIC FUMFS AND OUSTS (AS PS):
0.50 UG(?5)/.M3- ANY SUP»LIEO-AIR RESPIRATOR.

ANY AIR-PUKIFYING RESPIRATOR WITH A H I GH-crP 1C I E NC Y
PARTICULATfc FILTER.

ANY SELF-CONTAINED BREATHING APPARATUS.

1.25 MG(?3)/M3- ANY POWERED AIR-PURIFYING RESPIRATOR WITH A H IGH-EFF 1C I E'«C
PARTICULATE FILTER.

ANY SUPPLIEO-AIR RESPIRATOR OPERATED IN A CONTINUOUS CLD«
MODE.

2.50 MG(P8)/H3rr .AMY AIR-PUK IFY ING FULL FACEPIECE RESPIRATOR WITH A
GH-eFFICIENCY P4RTICULATE FILTER.
POWEREO AIR-PURIFYING RESPIRATOR WITH A TIGHT-FITTING

yjfn. FACEPIECc A.NO A H IGH-5FF 1C 1 6NC Y PARTICULATE rlLT-E'.
T: v " AMY SELF-CONTAlNtO 3REATHING APPARATUS WITH A FULL

FACEPIECE.
ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE.
ANY SUPPLIEO-AIR RESPIRATOR WITH A TIGHT-FITTING F A C E P I E C -

OPERATED IN A CONTINUOUS FLOW MODE.

50.0 MG(PB}/*3- ANY SUPPLIED-AIR RESPIRATOR WITH A HALF-MASK AND OPERATED
A PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MCO-.

100.0 MG(?3)/M3- ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECd AND
OPERATED IN A PRESSURE-DEMAND OR OTHER POSITIVE P R E S S U R E
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MOCE.

ANY AIR-PURIFYING CULL F A C E P I E C E RESPIRATOR WITH A
HIGH-EFFICIENCY PAR F I CULATF. FILTER.

- ANY APPROPRIATE ESCAPE-TYPE S ELF-CON TA I NEO jRzATHlVJ
-̂--;: APPARATUS.

i-o* FIREFTGHTING AND QTH£R IMMEDIATELY DANGER2US TO LIFE ""R HEALTH Cu'lO I T I O'-'S

SELF-CONTAINED 3REATHING APPARATUS WITn FULL FAC=PIEC C OP'RATtO I 'I P R E S S U R E
JEMANO q.^ OTHER POSITIVE PRESSURE MODE.

SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED IN PRES SURE-OEM A'iJ
JR •"'THcR 'QSITIVSf ^RcSSURE MODE IN CDH3 [NATION WITH AN AUTILURY
i^L^-CGNTAINEO BREATHING APPARATUS OPERATED IN PR ES SUR £- 0 E M AN'.) j.< GTMER
P'JSITIVF PRESSURE MODE.

CL'lT.-ilNG:
: yPLJY3E MU3T w-EAR A P P R O P R I A T E PROTECTIVE (IMPERVIOUS) CLCTHING A^J =)UlP M^-'iT
T^ PREVENT R^P>EATEO CJR PROLONGED SM.N CONTACT ^ITH THIS 5U3STANCE.

L=AO ( rLi.^iNTAL^ INORGANIC, ANO SOAPS):
PflT-.CTTVE CLOTHING SHOULD McF.T THE REQUIREMENTS FOR PROTECTIVE WOR)C
V-IO i3UIPM£NT IN

0 L J V C 3 :
j 'EMPLOYEE -Musy ^EAR APPROPRIATE PROTECTIVE GLOVES TG P R E V E - J T CONTACT WITH THIS
j SUo STANCE.

j LEAD (ELEMENTAL, INORGANIC G SOAPS):
I rRJTECTIVE GLOVES SHOULD MEET THE REQU I REME.NT S FOR PROTECTIVE WORK CLOTHING

. ANO E'JJIF.M£NT IN 29CFR1910.1G25(G).

cYJ PROTECTION:
cMPLOY-E ,-^UST WEAR SPLA3H-PROOF JR DUST-RESISTANT SAFETY -.GGJLES TJ PREVENT
;Yc CONTACT WITH THIS SU3STANCE. CONTACT LENSES SHOULD NOT a,E WORN.

i

i LhAO (ELEMENTAL, INORGANIC, AND SOAPS):
r^.OTiCTIve ?YE EQUIPMENT SHOULD MEET THE REQUIREMENTS FOR PROTECTIVE WORK

, CLOTHING ANO EQUIPMENT IN Z9C FR 19 10 . 1025 ( G ) .
I . ->.'•-':
I - . ."'A"'

' ̂ iSSr̂ '--- : ""'--
•̂ Ĵ- AUTHORIZED - FISHER SCIENTIFIC

DATE? 12/10/3^ REVISION DATE: 03/15/39

THE A3GVE ISFORHATION IS BELIEVED TO 3E ACCURATE ANO REPRESENTS THE iEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE HAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESSED OR IMPLIED, WITH RESPECT TO
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITASILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.
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MBOMTORIESLTD
ARMSTRONG AVENUE. GEORGETOWN. ONTARIO. CANADA U7G 4H9 .-AX: tib-3 77-66 66

METHYL ETHYL KETONE

PRODUCT IDENTIFICATION

Chemical Name and Synonyms: Methyl Ethyl Kgtona;
2-Butanone; Ethyl Methyl Katone
Chemical Family: Katonas
Chemical Formula: CHjCOCHzCHj
Product UM: Laboratory Solvent
Manufacturer's Name: CaJadon Laboratories Ltd.
Street Address: 40 Armstrong Avenue
City: Georgetown
Province: Ontario
Postal Code: L7G4R9
Telephone No: (416)377-0101
Emergency Telephone No.: CANUJEC (613) 996-6666

HAZARDOUS INGREGIENTS OF MATERIALS

Ingredients %. TLV Units CAS No.

Methyl Ethyl Ketons 100 200 pom 78-93-3

PHYSICAL DATA .

Physical State: LJquid
Odour and Appearance: Colourless liquid with an acetone-
like odour
Odour Threshold (ppm): Not Available
Vapour Pressure (mm Hg): 712
Vapour Density (Air = 1): 2.5
Evaporation Rate: 2.3 (n-Butyl Acetate - i)

Boiling Point (*C): BQ'C
Freezing Point (-C): -36.4'C
pH: Not Applicable

SpecifIc Gravity: 0.3064
Coefficient of Water/Oil distribution: No Data

SHIPPING DESCRIPTION

PIN: 1193
T.D.G. Clasa: JL2

Pkg. Group: //

REACTIVrPf DATA

Chemical Stability: Stabb
Incompatibility with other substances: Strong oxidizors,
amines, ammonia, caustics, inorganic adds and isocyanatos
Reactivity: Avoid sparks, open flames and all ignition sour-
ces.
Hazardous Decomposition Products: COz and CO

FIRE AND gXPLQSlQN DATA

Flammablllty: Flammable
Extinguishing Media: Water fog, carbon dioxide, or dry
chemicals, aquaous fUm-forming loam for large fires.
Rash Point (Method Used): -7.0'C (TCC)
Autolgnttlon Temperature: SU'C
Upper Flammable Umlt (% by volume): rr.5
Lower Flammable Umlt (% by volume): 1.3

Hazardous Combustion Products: CO and COz
Sensrtlvrty to Impact: Not Available
Sensitivity to Static discharge: Not Available

TOXICQLOGICAL PROPERTIES AND HEALTH DATA

Toxlcologlcal Data:

LDso: (rat, oral) 3.3 g/kg
LC«: (inhalation, rat) 2,000 ppm for 4 hours

Effects of Acute Exposure to Product:

Inhaled: May causa irritation of ayes, nose, throat and
respiratory tract, and CNS depression
In contact with skin: May cause defatting, drying and crack-
ing of the skin. Prolonged or repeated contact may lead to der-
matitis.
In contact with ayes: May causa severe irritation, cornea/
bums and conjunctivitis, possible comaal damage.
Ingested: May causa irritation and burning of tha mouth and
throat, abdominal pain and CNS depression.

Effects of Chronic Exposure to Product:

Cardnogenlcrty: Not listed as carcinogen by NTP (National
Toxicology Program)
Teratogenlctty: No information available
Reproductive Effects: No information ia available and no
adverse reproductive affects are anticipated
Mutaganldty: No information available

Synerglstlc Products: None known

PREVENTIVE MEASURES

Engineering Controls: Local exhaust ventilation required.
Respiratory Protection: An air-purifying respirator
equipped won organic vapour cartridges tor concentrations up
lo TOGO ppm. Air-supplied respirator, ft concentrations are
higher or unknown.
Eye Protection: Chemical goggles
Skin Protection: Butyl Gloves
Other Personal Protective Equipment: Impervious apron
and boots. Safety shower and aye bath located close to chemi-
cai exposure area.
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No. 614

NAPHTHALENE

Issued: November 1987

SECTION L MATERIAL IDENTIFICATION
Material Name: NAPHTHALENE

Description (Origin/Uses): Used as a moth repeUant and in many industrial processes.

Other Designations: Naphthaiin; Naphthene; Tar Camphor, C.jH,;
NIOSH RTECS No. QJ0525'000; CAS No. 0091-20-3

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the
Chemicahveex Buyer's Gliidt (Genium ref. 73) for a list of suppliers.

SECTION 2. INGREDIENTS AND HAZARDS
Naphthalene, CAS No. 0091-20-5

•Immediately dangerous to life and health
"See NIOSH RTECS for additional data with references to irritative,
reproductive, and tumorigenic effects.

mutagemc.

EXPOSURE LIMITS
ca lOO iDLH* Level: 500 ppm

ACGIH TLVs, 1987-88
TLV-TWA: 10 ppm, 50 mg/m'

OSHA PEL
S-HrTWA: 10 ppm, 50 rp'm1

Toxic i ty Data*"
Child. Oral, LDj 100 mi" kg
Man. Unknown. LD. : 74 -ag
Rat, Oral, LD : 1150 mg/kg

SECTION 3. PHYSICAL DATA
Boiling Point: 424T(218'C)
Vapor Density (Air = 1): 4.4
Vapor Pressure: 0.087 Torr at 77T (25'Q
Water Solubili ty: Insoluble

Appearance and Odor: White crystalline flakes; strong coal tar odor.

Specific Grav i ty (H ;0 = 1): 1.162 at63'F (2C'Q
Mel t ing Point: !76T(SO'Q
Molecular Weight: 123 Crams/Mole
% Vola t i l e bv Volume: ca 100

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method

174T (79'Q OC 190'F (88'Q CC

Autoignition Temperature

979T (526-

Flammability Limits in Air

by Volume 0.9 5.9
Extinguishing Media: Use water spray, dry chemical, or carbon dioxide to fight fires involving naphthalene. Caution: Foam or direct
water spray applied to molten naphthalene may cause extensive foaming.

Unusual Fire or Explosion Hazards: Naphthalene is a volatile solid that gives off flammable vapor when heated (as in fire situations).
This vapor is much denser than air and will collect in enclosed or low-lying areas like sumps. In these areas an explosive air-vapor mixture
miy fonr, and extra caution is required to prevent any ignition sources from starting an e*piosic= or ;L-C.

Special F i re- f ight ing Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in ihe pressure-
demand or positive-pressure mode.

SECTION 5: REACTIVITY DATA
Naphthalene is stable in closed containers at room temperature under normal storage and handling conditions. It does not undergo
hazardous polymerization.

Chemical Incompatibilities: Naphthalene is incompatible with strong oxidizing agents, chromic anhydride, and mixtures of aluminum
trichloride and beazoyl chloride.

Condit ions to Avoid: Ignition sources like open flame, unprotected heaters, excessive heat, lighted tobacco products, md eleciic sparks
must not occur in work areas where naphthalene vapor may become concentrated.

Hazardous Products of Decomposition: Toxic gases like carbon monoxide are produced during fire conditions, irritaung, flammable
vapor forms below the melting point because even solid naphthalene has a significant vapor pressure.

PflMimmg Ccrpmooo.
ai OMor r^ratauoa wiamct pulata1!pemumoo • pntibiioi.
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SECTION 6. HEALTH HAZARD INFORMATION
Naphthalene is not lilted as a carcinogen by the NTP, IARC, or OSHA.
Summary of Risks: Rentl shutdown (kidney failure), hemolyuc effects (breakdown of red blood cells), hemamria (blood in the
urine), oliguria (low volume of urine), jaundice, eye damage, and depression of the central nervous system (CNS) are the primary health
concerns any**-""** with exposure to naphthalene. The ACGIH TLVj in section 2 are set to prevent eye damage. These recommenced
exposure linriu may not be low enough to prevent blood changes in genetically hypersensitive individuals.
Medical Condition! Aggravated by Long-Term Eiposure: Diseases of the blood, liver, and kidneys. Administer medical
exams emphasizing these organs. Target Organs: Eyes, skin, kidneys, liver, blood (red blood cell effects), and CNS.
Primary Entry: Inhalation, skin contact. Acute Effects: Inhalation of naphthalene vapor causes excitement, confusion, headache,
nausea, and loss' of appetite. Chronic Effects: Increased incidence of cataracts.
FIRST AID
Eve Contact: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15
minutes to remove particles.
Skin Contact: Immediately wash the affected area with soap and water.
Inhalation: Remove victim to fresh air, restore and/or support his breathing as needed.
Ingestion: Call a poison control center. Never give anything by mouth to someone who is unconscious or convulsing. Administer a
gastric lavage followed by saline catharsis. Monitor blood and electrolytic balance. Other sources recommend giving the victim several
glasses of water to drink,

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek p rompt
medical assistance for farther treatment, observation, and support after first aid.

SECTION 7. SPILL. LEAK, AND DISPOSAL PROCEDURES
Spill/Leak: Notify safety personnel, provide ventilation, and eliminate all ignition sources immediately. Cleanup personnel need
protection against contact and inhalation of vapor (see sect. 3). Contain large spills and collect waste. Use nonsparking tools to place
naphthalene into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways.
Waste Disposal: Consider reclamation, recycling, or destruction raiher than disposal in a landfill. Contact your supplier or a licensed
contractor for detailed ;cxommendaijons. Follow Federal, state, and local regulations.

OSHA Designation
Air Contaminant (29 CFR 1910.1000, SubpartZ)
EPA Designations (40 CFR 302.4)
RCRA Hazardous Waste, No. U165
CERCLA Hazardous Substance, Reportable Quantity: 100 Ibs (45.4 kg)

SECTION 8. SPECIAL PROTECTION INFORMATION
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protecnon guidelines of
29 CFR 1910.133. Respirator: Use a NIOSH-approved respirator per the NIOSH Pocka Guide to Chemical Hazards (Genium ref. 38)
for the maximum-as* concentrations and/or the exposure limits cited in section 2. Respirator usage must be in accordance wiih the OSHA
regulations of 29 CFR 1910.134. IDLH or unknown concentrations require an SCBA with a full facepiece operated in the pressure-demand
or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres.
Other Equipment: Wear impervious gloves, boots, aprons, gauntlets, etc., as required by the specific work environment to prevent skin
contact. Ventilation: Install and operate general and local maximum explosion-proof ventilation systems of sufficient power to
maTTitjiTi airborne levels of naphthalene below the OSHA PEL standard cited in section 2. Safety Stations: Make eyewash stations, -:

washing facilities, and safety showers available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove and launder
contaminated clothing before wearing it again; clean this material from shoes and equipment.
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep this material off of your clothing
and equipment. Avoid transferring this material from hands to mouth while eating^drinking, or smoking. Do not smoke, eat, or drink in
any immediate wort area. Avoid inhalation of vapor!

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
Storage Segregation: Store naphthalene in a cool, dry, well-ventilated area away from chemical incompatibles (see sect. 5).
Special Handling/Storage: Protect containers from physical damage. All bulk storage facilities must be built with an explosion-proof
i:^r:. All cormi.'.srs ased in shippm&'transferring operations must be electrically grounded to prevent static sparks. Use monitoricg
equipment to measure the extent of vapor present in any storage facility containing naphthalene brrauy. of potential fire and explosion
hazards.
Comments: All operations with naphthalene must be done carefully to prevent accidental ignition of its flammable/explosive vapor. If
the weather is warm, more naphthalene vapor forms and the potential for explosion increases. Do not smoke in any use or storage area!
Transportation Data (49 CFR 172.101-2)
DOT Shipping Name: Naphthalene DOT ID No. UN1334
DOT Hazard Class: ORM-A IMO Label: Flammable Solid
IMG Class: 4.1 DOT Label: None

References: 1,2,12,73, 84-94, 103. PJI
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5M?VTERlAE,%AFETY DATA SHEET
GENIUM PUBLISHING CORPORATION

1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8J

From Genium'i MSDS Collectioo. to be uud u i reference.

SECTION 1. MATERIAL IDENTIFICATION

I « • » MSDS 4 :' = 5
rV^^^^t '
l^yjt™^ P H E N O L ( R e v i ; ion 3)

>» ——'«—• on- Issued: S e p t e m b e r , 1980
Revised: S e p t e m b e r , !9S5

i r
MATERIAL NAME: PHENOL
OTHER DESIGNATIONS: Carbolic Acid , Hydrobenzene , Oxybenzene, Phenic acid , Phenyl Hydra t e , P h e n y l h y d r o x i d e ,
P h e n y l i c a c i d , Pheny l a l c o h o l , CAS »000 108 9 5 2 , C f iH OH /(^\
M A N U P A C T U R E R / S U P P H L R : Avai lab le f rom many suppliers, inc lud ing ; \ )*\S

Dow Chemical USA \ /^
2020 Dow Center
Mid land MI 46640 ( 5 1 7 ) 636-1000

SECTION 2. INGREDIENTS AND HAZARDS
PHENOL , ,(/ V°H

. — - — /

% HAZARD DATA
ca 100 3 hr ~WA : 5 p p m ,

19 mg/m 3 ( S k i n )
STEL: !0 p p m , 33 m g / m ' "
Human , O r a l L D L o :

* Current OSHA PEL and ACGIH TLV/STEL (1984-85) ( S k i n ) n o t a t i o n indicate : 140 rag/kg
a po t en t i a l con t r ibu t ion to overa l l exposure v ia absorpt ion through R a t , o r a l L D L o :
t h e s k i n . 4 1 4 m g / k g

NIOSH recommends a 10 hr. TWA of 20 mg/ra wi th a ce i l ing of 60 mg/ra Ra t , sk in LOSO:
for any 15 m i n u t e per iod. 669 ing/ kg

SECTION 3. PHYSICAL DATA

B o i l i n g Point a 1 atra . 359 4°F (181 9°C)
V a p o r p ressure $ 25°C 0. 35
Vapor d e n s i t y ( A i r = l ) . . . . . . 3 . 2 4
S o l u b i l i t y in water (* by w t . ) . . . 8.4 3 20°C

(Sol. in all proportion 3 temp. >66°C)

APPEARANCE 5 ODOR: White c rys ta l l ine sol id w i t h a charac-
t e r i s t i c sharp medicinal sweet , tangy odor wh ich is de-
t ec t ab le above 0 .05 ppm. Phenol turns p ink or red if i t
contains* i m n u r i t i e s or if i t is e.roosed to hea t or l i ? h t .

SECTION 4. FIRE AND EXPLOSION DATA
Ruii Point and Metnod Autoigniuon Temp.

1?5°F (79°C) C . C . 1319°F (71S°C)

E X T I N G U I S H I N G M E D I A : Carbon dioxide, dry c h e m i c a l , or a lcoh
since the stream will scatter and spread the f ire. Use wate
Phenol presents a moderate fire hazard when exposed to heat
toxic fumes and vapors which w i l l form exp los ive mix tu re s w
g i v i n g off a heavy smoke.

F i r e f i g h t e r s should wear se l f -conta ined b r e a t h i n g appara tus
i n v o l v i n g phenol . NOTE: Water containing phenol can cause s

S p e c i f i c G r a v i t y ( H , 0 = l ) :
S o l i d : 1 . 0 1 7 3 2S /4°C
L i q u i d : 1 .0576 $ 4 L / 4 ° C

M e l t i n g point . . . . 109. 4 °F (43°C)
V o l a t i l e s , '-> by vol 3 20°C .. Ca 100
Evapora t ion r a t e ( 3 u A c = l ) . . . < 0 . 0 3

Molecu la r w e i g h t 9 4 . 1 2

Lower Upper

Flimmibiliry LJmui in Air

\ by volume 1.3 3.6

ol type foam. Do not use a so l i d s t r e a m of w a t e r
r spray to cool fire-exposed t a n k s / c o n t a i n e r s .
, f l a m e , or oxid izers . When hea t ed , i t r e m i t s
i t h a i r . So l id phenol burns w i t h d i f f i c u l t y ,

a n d f u l l protect ive c l o t h i n g when f i g h t i n g f i r e s
evere chemica l burns.

SECTION 5. REACTIVITY DATA
I ' l l i s m a t e r i a l is s t a b l e at room t e m p e r a t u r e under normal hand l ing and s to rage c o n d i t i o n s . t does nor. u n d e r g o
hazardous po lymer iza t ion . Phenol i s i ncompa t ib l e w i t h s t r ong o x i d i z i n g agents and h a l o g e n s . R e a c t i o n w i t h
calcium hypochlori te is exothermic and produces tox ic fumes w h i c h may ign i t e . Hot phenol is co r ros ive :o
many me ta l s , i n c l u d i n g a l u m i n u m , l ead , m a g n e s i u m , and :inc. Reac t ion w i t h these m a t e r i a l s causes p h e n o l to
become discolored. Do not heat phenol above 122°F (90°C).

Thermal decomposit ion or burning produces oxides of carbon and wa te r .

GENIUM PUBLISHING
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SECTION 6. HEALTH H A Z A R D I N F O R M A T I O N TLV

ai j ; r _ ' . icn, vapor inha la t ion , or i r . j jes t ion . V a p o r s of ph'?r.ci ^r° i .-:••. ;-\ • ; ',- -.0 -.p.- ? y - s . r .Cj? . v-.d t . r - a t .
~:-.<i lirii-i is npidly absorbed thriij'n t..e s .< in . Con'.::-1, '" ivi •.':••; -.'•:.••, -vj:- '?3 -, . v ; , i - . o .-.• r •. rv; '. -e 3 : i s c c l c ra •. : c
f •„ LI -'•••' oci -jy n cevere burn or sy s fn i c p o i s c r . i i i F if :;o' cropT: y rr-cv^'i . [:: •.- •:::•" :."I:-M :ir i::ii p a i n : ' r ;n 3.'.:.-

r H T ' C - my be delayed. A b s o r p t i o n cf pi ipr .oj . t.". ro irn " K i : i -iy >:^ :r° ~ j-j •:•:•:! r j>>. ;i;'. ° . "r ^ " u t i ! . C . ::ii«:.^r::
•Jcvei- j? ."acidly. '.Vnen inges ted , phenol causes cum ing of ;.-e e a s t r c i n t ? s t i n a i t r a c t . ar/J zL: t-T.es :n '..".e Li
ana i:i '.ne Toa'-'r.. Headache, nausea, d izz iness , ciysprsea. .^^.ock. ccnvji^icns . and iea'.r. -ay -."oiicw ^.rcos-ires
;y my r~u ' . e . C h r o n i c exposure to ;ov; c o n c e n t r e '.icns of pl'.enol ~ay c a u s e d i g e s t i v e dis tu rbancos , r .ervcus

L "or :cr.-;, ; k i n or'j|.''-ions, and den 1/1 duo lo l l v o r o:id X l d n ^ y (Jnr.iro . ITic T i .V 1" r r > > . '.o pr"v"i i : . r . \ /~ :.r:ni •:

. iT~edia te iy f l ' j sh eyes , i n c l u d i n g ijiider e y e l i d s , w i t h copio ' i s ar>3'
«a te r for at l iasl ;0 .-nir .utes. Get me-li'-al a t t e n t i o n ! ( [ n p l a n t , oorr-.'ani ty . parar.e'ii : ). £i< I
I.7.7!°iiately fl ' jsn sk in for at l°ast 30 m i n u t e s w h i l e rer.ovine; conta- . i -a ted c l o t h i r , ? ar.d s.-.oes. '3et .-re-i
a f . e n J - i o n ! I l I f i A L A T I O ' l : P.pmove v i c t i m to f re ;h a i r . R e s t o r e and/or -unpcr t br-n ;..'i:. :T n" :.c-y.-".".nry . ''.o"

- - ' - i • 1 • . • • v f ••: ;w°rsor. war-n and quiet . Transport to a m e d i c a l f a c i l i t y . t N C L G T I O ' l : G i v e v i c t i m
wa te r as ju ick iy as possible. Induce vomit ing by touching back 21' throat w i t h f inger . Co not jive :"lu:J5
ir.djice voni t ing if v i c t i m is unconscious or is h a v i n g convulsions. Contact a phys ic ian or Po i s~n C o n t r o l
T e n t e r and t ranspor t to a -edical f a c i l i t y . _

SECTION 1. SPILL, LEAK AND DISPOSAL PROCEDURES
Notify safety personnel of spills or leaks. Remove all sources of heat and ignition. Provide
e.xplos ion-proof ventilation. Evacuate all personnel from area, except for those involved in clean-up. Close
the leak immediately, if possible. Absorb small s p i l l s on paper, vermiculite or other absorbent and place
in a closed metal container for disposal. Dike large spills and allow material to cool and solidify. Shovel
solid into steel containers for disposal. Flush s p i l l area thoroughly with water and collect flushings and
wash water for disposal. Do not allow phenol to enter sewer, watersheds, or waterways! Notify proper
authorities including the National Response Center (SOO-424-8802) . Clean-up personnel must wear a self-
contained breathing apparatus and full personal protective c l o t h i n g and equipment. n_I_SPnS,M.: Nurn c o n t a m i -
nated waste in an approved incinerator. Phenol may be recovered by charcoal absorption, solvent e x t r a c t i o n o
steam stripping. A concentration of 1\ by weight is required for economical recovery. Phenol is water soiubl
and is amenable T> h i n i n o i r a i or r h p m i r a i n r i ^ n r i n n Solutions can be c h e m i c a l l v oxidi:ed bv chlorine,
chlorine dioxide, or other oxidants. Phenol content of water supply not to exceed 0.001 .-ng/1.. (DO NOT
flush phenol down drains.) RCRA Hazardous Waste • I J 1 S 8 rter-ort.ible Sni 11 f} u.nnt i t y ... 11100 !!)<=.

SECTION 8. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation (explosion-proof) to meet TLV requirements. '"Tien phenol is
heated, vapor inhalation can be a serious ha:ard without proper precaution, for emergency or nonnuitine
exposures where the TLV may be exceeded, use an appropriate NIOSH-approved f u l l face respirator. P;.:ne hcods
should maintain a minimum face veiociry of 100 Ifm. All electrical service in use or storage areas should
have an exolosion-oroof design.
DAGGER! Avoid any contact with this material. Fu l l protective equipment, i n c l u d i n g splash pcgglcs, facesh:cli
impervious gloves, apron, boots, impervious shirt and trousers, hard hat with b r i m , acid s u i t and respirator
should be available and worn as appropriate. Remove contaminated clothing immediately and do not reuse until
it has been properly laundered.
Eyewash stations and safety showers should be readi ly available in use and h a n d l i n g areas.
Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate i r r i t a n t s .

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in a cool, dry, we 11-ventilated area away from heated surfaces, open flame and
ignition sources. Outside or detached storage is preferred. Protect containers from physical damage.
Phenol is a very dangerous compound. Do not breathe vapor or allow liquid to come in contact with the skin.
Wear appropriate protective equipment and remove contaninated clothing immediately. Use extreme caution when
transporting phenol to prevent lenks. Vent containers before heating ;ind do not lic.it .ihovc l'"l l: ((''n (;)- Do
not eat or smoke in areas where this material is being used or handled. Do not allow employees who have
diseases of the central nervous system, liver, kidney, or lungs to work in area of phenol exposure. Provide
preplacemcnt and periodic medical exams to employees working with phenol. Do not allow untrained workers to
handle this material (see also ASTM 02286-Sampling and Handling Phenol).
ICC 5 DOT - Class B Poison. LABEL: POISON
DATA SOURCElSl CODE iSec Glossjry) 2-12, 13 19 23-;J 31 34 37, ;S 59 "9. R.

t to ih« iuil«M,i> of inform*!ton h«rtin fur rurihucr \ purpowl irr n
rvrefcrt. lllN*iyft rutnrubk cirt hu Men tucn in tnc orrparMo

ivl i in f C"'r»lr*l'"n f nf»d* «« •*trtw*«\ rrutl i». ' rnff%crmn«im ir

APPROVALS I'/t'/
INDUST. H Y G l E N E /SAf^TTY /!-$!>'

MEDICAL REVIEW:

;OA <. GENIVM PUBLISHING Copyright © S e p t e n o e r 1. i'-'SS
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F [• ' , . ! ,-•>. S C I E N T I F I C
il l C. • _ ' • _ • " > ' • • N A V E ̂ OA
'ir.- ' i- 'A1 . , ^N f A r > ! j
v ?. : 7 L -j
(•> i 7):: •b - s -> 7 i

A C1 r : I 7 s 7 I - > j

CAT ':;: , - . ! ) _ ' - *

A.

s n.'.Cz in.Nr IF r: A: r

•} A C i 4 A y E 5 / 3 Y VJ ̂  Y.1^ S :
^-j <CHL J^u

A M I L Y :

?. L 0 = \ C A = > » G N
L J3f TH
S j ; C_NT i . S o o ; UN i d ^ 7 ; T - » S «

I, ALI^nATIC

CZ-CL^ 1HL WT: 165.82

CE.\CLA RATINGS (SCALc 0-3): HfALTHO FIRE = 0 RE ACT I V ITY = 0 P dRS I JTc NC : = 2
;\,PPA RATINGS (SCALc 0--«): HEALTH=3 F I P = = 0

 3. i AC T I V I T Y = 0

COMPONENTS AND CTNTA.MIMANTS

CONTAMimsUTS: AMINE AND/uR 3HENDLIC JTABILIZr^S

EXPOSURE LIMITS:
TFTRACHLGROPTHYLENE (PERCHLGKOJTHYLENE ) :

25 PPM (170 MG/M3) Q5HA TWA
50 PPM (315 MG/M3) ACGIH T.VA; ZOO PPM (1340 .MG/M3) ACGIH STFL
LOWEST FEASIBLE LIMIT NIOSH RECGHMENDEO SXPGSURE CRITERIA

1 POUND CERCLA SECTION 103 REPGRTA3LE QUANTITY
SUdJcCT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING
SUJJcCT TO CALICORNIA PROPOSITION 65 CANCER AND/OR R£PROOUCTIVE TTXlCITY

^AXNING AND RELEASE REQUIREMENTS- (APRIL 1, 1988)
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jr<uc r i

?'UC. I'l^L 7.ATA

COL3RL5SS LI^JIJ « 1T^ ', ̂ ILj ^ -^L'>^F 1-. -«-L ! * J J

: n^o r (i.-'i c) i r c r r - j o P T I V T : - -1 r ( - ^ i c>

!7f: 1.3 V«? j^ ^--j^'J''';: LT.J M"K: j ij c

•-. \T;]: (C.:Lt=L) ?.27 S O L U B I L I T Y I-'i ̂AT.:^: 0.0

I T Y : ALC'T.- i ' lL , ~ T H = ^ , AND Jr '^dNc

r; j-i A' . j iXPL'JSIO.N J A T A

J [ ' j ' J H A i A - J J :
.HAia-^0 -JnrS rXPTJ^D TO H-I-4T DR F L A M E .

F T^ :.- I iHT [ 4~, '"£••)! A:
^°. Y C H - ^ 1 C A L , C A ^ ^ O N O I °X IJE , n f t LON, W A T £ ' S ? ' ? A Y ^.J S T A N O A ^ O FOAM
( I /« r - -<G^ c iC / - . "J? ' .JNSr ".UI^c 3 i ] 'J< ? JTT P

rn-v L A x G d 3 . P i 0 c S t U S c - A T r R j ? K A Y , F G 3 O A
t l ^ J 7 £-E'7 ' J= : - - - .C f ,<ESP 'J V JS C 3 U E J 5 J G 3 K , Ol f P

.- T - \ c f - I : - H T I \ G :
5TAY A ^ A Y rPjH 3TJKAoE TANK> cNOS. COOL CONTAINE'.S ZXPOSFu T^ ^LAME3 ^[TH HA!
F -•:;•* SiO: JNTIL ^ELL AFTE^ F I ̂ t IS rJU f (1^67 EMERGENCY PESPOSSE 'JU 10 = -}Ĝ  ,

4, ,;iJIOc PAGE 7̂ ).

SUITABLE FOR TYPE OF 5URR JUNO ING FIRE. AVOID dREATHTJG HA^AROdUS

TRANSPOATATION DATA

•JEPARTMENT OF tRANSTORTATIQN HAtARO CLASSIFICATION <»9CFR 1 72. 10 1 :
:?.i-A

uE?A5.T,HENT OF TRANSPORTATION LABELING REQUI R EMENTS 49CF R 172 . 10 1 AND 172.402:
••lONE

OF T ° ANS POR T A TI ON PACKAGING REQUIREMENTS: ^9CFR173.605
cXCEPTIONS: 49CFR173. 505

TOXICITY

T C T R A C H L O R J E T H Y L E N E ( P E RCHLOR06 THYL ENE ) :
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?1J M G / 2 t -i:uRS S< IN-RA^I r i = v E - ' E IR-* I T A T ! "N; i 0 _> " j lY^-^ - : * ; T - i L J
I R R I T A T I O N ; ^6 op« /7 HOURS I N H A L A T I O N - H U M A N T C L O ; ;n j PP.*/.? rOu3s
I N H A L A T ICN--AN T C L O ; *>oo P P V I O - I N U T E S I N H A L A T I G N - ^ A N T C L G : ? O O D MO/*.,,
GP.AL-RAT L050; 4000 PPM/4 HOURj L V-i AL 4 V IGN-R AT LCLOI 2100 MG/KG
INTRAPERITONEAL-OOG L050; 2200 v^/KG 'JUSC1.1 T ANT J'JS--U8 <U T LDLJ; 310G MG/X
ORAL-MOUSE L050J 85 MG/KG [ N T 3 A V t N, JUS-uO'., LOL.:; -:p.57 ^^/KO I NH AL A r I :',-.-. i
LGL'j; 5300 PPH/^ HOURS iNtCl A T [ : ',- î 'J r. : -C^O; ^000 «J/.<G ?^AL-CAT L7L-T;
'tOJO "G/K.G ORAL-OOG LOLO; 5000 ^G/.N'S !.-<. AL-S a 5 ' [ T LuLJ'. S 5 Gy/XG

LJ50; 404'3 .̂,/<-. I 'i T ̂ A:̂ 1 - ? I T.. Mc i L- ̂.OU ' £ L35T, -lUrAGH'-il
/ d t F r ^ c r j - ;- i r4 ( ^ r - : c s ) ; T ' j - jn r ^ f M c O A T * ( ? > r f i c s > .

E* 'T i r ' JG: HU«;N I N A Q E ;:JAT -. .VIJ ' I -NCr, A N I M A L SU C ? t C I -J'J r c V I O t f ^ C E
AS' i -2° . ) . >'AL A : "« IMST- \AT I ^N TJ M I C . - • '^"ouc^j nf P A T ' J C F L L U L A - :
A -,Tlj-tY xcp j .^Tc") Lr'.Kr.HlA ANO '> I JNu YN EO PL 4 SM j m r A r s A 'Ju L T v i ' ^

£% ( i [S 4N 5Y i f MUCJ i lS M € M ^ ,•% iN <? f ^-jj jK IM [ ̂ ^ I T ;•: T ,
:;'* D ' : P - ^ C S 3 A M T , ANQ Ht o A T J TJX [ M . ? ^ I 3 . J N [ S O H4Y P^uP ' JCG P " v [ 3 - < - J A
ALCn. i ' JL lC ^ ~ » c . ^ A G r 3 .M i Y i'JriiNCr. THi J Y S T £ M I C - T r F f C T S . j ? 1 'J J = ̂  ">. [ •

M A Y C A U G ; V ^ I . T A I C U L A K A - ? . ^

HGALTH "^FFICTS ANT FI'^T

iNb ( ° = HCHL l^H J TH YL •: 'J ? )

OO ?°M IM.iiOlAT^LY OANC-c^JUS TO LIF= 'J^ HEALTH.
ACUTE cXPOSU^?- VAPCP.S ,*AY CAUSE I^^ITATIGN. 2000 P<>M CAUSED «IL3 CENTRAL

Nr.-^VoUS 5YSTC.- f^ °k£ S S I OU WITHIN 5 ^[NUTES OF c.XPQSURr. oOO PPM CAUS50
f.UM^.^ESS AXOUN? TH^ -OUTH, OI'.ZINrSS, AND SOME I NCDORO IN AT ION AFTE^ 10
MINUTES. 500 PPM PKObUC = 3 5ALIV4TTON 4NO A METALLIC TASTE IN ThE Mu'JTH.
^•Tn.fK GYMPT'JMS Or EXPT:U^E MAY i z N A U S E A , GASTROINTESTINAL UPSET, V = -I T I '.
GINU5 INrLAMMATI'JN, HEAO^CH?, ANOREXIA, GIDDINESS, IVE5RUT10N,
I<?A = 5PJN3l3Lc jEHAVluR, LOSS CF INHIBITIONS, PREMATURE V E N T R I C U L A R a £ A T S
A,NO UNCO.SSC IGUSNESS. HEPATIC NECKGSIS AND OLIGURIC 'JREMIA HAVE '4c^N
REPTRTEU. M A S S I V E EXPOSURES MAY RESULT IN DEATH r^OM RESPIRATORY i^^zST.
HUMANS EX°GSEO E X H I B I T E D BOTH LOCAL A.Nu GENERAL A N E S T H E S I A ANO
HALLUCINATIONS. HUMAN EXPOSURE TO 2"357 «G/KG HAS 3EEN REPORTED TO C VJ <3 =
CHANGE'S IN THE LUNGS, COMA ANQ OEATH. TE TR ACHLORJ £ THYL EN E MAY *E E X C R E T -
IN HUMAN MIL< AND CAUSE DBSTRUCTIVb JAUNDICE IN INFANTS.

CHRONIC (EXPOSURE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE I M P A I R E D M E M O R Y
PARALYSIS, ANO PERIPHERAL NERVE OAMAGE EVIDENCED 8Y TINGLING, NUH3.N=SS,
MUSCLE WEAKNESS, ANO IMPAIRED VISION. LIVER AND SIDNEY DAMAGE ARE
POSSIBLE. EXPeSUfct.OF PREGNANT RATS RESULTED IN MUSCULOSKELET AL
A8NORWALJT-4fi4v FETOTOXICI TY, ANO VARIOUS EFFECTS ON THE NEW30RN. *ALE RA
EXPOSED 3EKRE MAttN* DEVELOPED EFFECTS ON THE REPRODUCTIVE ORGANS. NT?
INHALATIOM^fniOIES INDICATE AN INCREASED INCIDENCE OF LEUKEMIA 4ND
KIDNEY' N6OWLASMS IN RATS AND LIVER CARCINOMAS IN MICE FOLLOWING HEPEATcO
EXPOSURES.

IRST AID- REMOVE FROM EXPOSURE ARE* TO FRESH AIR IMMEDIATELY. IF B R E A T H I N G
H4S STOPPED, GIVE A R T I F I C I A L RESPIRATION. M A I N T A I N A I R W A Y ANO 5LOOD
PRESSURE A,NO ADMINISTER GXYGtN IF AVAILABLE. KEEP AFFECTED PERSON W A R M AND
AT REST. TREAT SYMPTOMAT 1C ALL Y AND SUP POR T I VE LY . ADMINISTRATION OF OXYGEN
SHOULD 3E PERFORMED 3Y QUALIFIED 3ERSONN£L. GET MEDICAL ATTENTION
IMMEDIATELY.
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«» r: r"1 A c r.L ~J*:.L- T H Y L ; : • • . £«« o^ : . .: ;~ :.- >

o< i •' C J - . M C T :

rzr = Ac- !LJ 0 - : ^ rHrL iMr (p :->CHL v. .IE T H Y L JN- ) :
IPRITANT/NA.ICCTIC.

ACUTE EXPOSURE- VAPORS MAY ^ c i - -\ I T A T ING . riRIFF [MM=RSION OF ThE HANDS IN
THE LIQUID USUALLY CAUSES j'iLY M I L D SKIN IMITATION. HJWkVc?, r^£ L I )'J
CN THE SKIN FOR 40 MINUTE ?-. SuLTEJ IN A 3 A ̂ 3 :: 3 3 I V EL Y SEVERE OUR.'! I',C
:?-iSATION t BEGINNING W I T H I N -.-10 "INUT..3, ANJ .-A-iKc^ '- •< Y'TH tf MA , -inlCH.
'J'J'-.':iQEO AFTER 1-2 HOURS. :. -, S ̂  : ?> T I ,N -AY <"XC'JJ. - U T ONLY TO A *INI"AL
: ' < T E N T P O S S I B L Y C A U S I N G C E N T A L .-irisvjus iY iTr . " ^ E P S E ^ I ' I N iirn
L I :i H T H 12 A 3 = J N £ S b , C J \ F 'J S [ J VJ i ,N D N A « C 0 S I i .

CHr'.^.'^C ••<r) 'TJ ')-;-- •<^3c A T ^ r , n ̂  yf t jL:N' jcO JKTI C . 1 N T A C T "AY P^^OJC- I •? - J-M A T r T
^Y T.H?: . V E r A r r r - , 0 Cr

T A[J- J.;v.jvf C<^TA*INAT^Q CLITHI^'J ANO SHOPS I^HTJI ireLY. WASH
: a ' W I T - , VJA? " IK MIL1") ? jTS° .J - ; sT AND L A A G 5 A M O U N T S Or « A T r ^ U N T I L
l^- lNCf ')? C H d ^ l C A L P c ^ A l N S ( APHO < I *A Tc L Y 15-20 . ^ IMJT^ j ) . 3£T -^

_ Y c C O
r = T^AChLuiJ . J r i TYL ?'i= (PF. kC HL .J^JP THYL sl'Jd ) :
I'..-. T T A - ^ T .

A C . J T ; ^ - X r - l S U X 2 - J l K E C T C J N T A C T WAY C A U S E P A I N , L AC * 1 ,1 A T I CN , ANO 3URNISG.
V i r O K S A--?V: ZO? °PM *AY CAUS1 ; ^IL'J I ̂ -. I T A T I ON , CONJUNCTIV IT IS , ANO
L A C J I - A T I ' J - i , 3 U T S^onus INJURY I S N O T L I K E L Y . A P P L I C A T I O N T O R A B B I T E Y
FTjM A Q ^ E J 5 U R [ Z ^ O F [ 3 6 - X T I SOU I SH-. R C A U S E D I « M r O I A T E P A I N ANO

S.H. THE CJR\EAL EPITHtLlUM 65CA.MF 1KANULAR A-'lO OPTICALLY
ANO PATCn^i JF THE EPITHELIUM rf.= RF LOST, 1UT THE EYES RECOV = ,3
WITHIN 2 UAYS.

CH^.TMC fXP'.lJU.^E- RE.JCAT£Q OR PRCLJNGEO iXPOSU^E MAY CA'JSE C ON JUNC T I V I T I S
ANG LAC.-IL-AL ILiCT OISEAS5.

FIRST At:- WASn cY£S I.M^fOIATcLY WITH LARGc AMOUNTS OF ^AT-2R OR N O R M A L
OCCASIONALLY LIFTING UPPER ANO LOWcR LIDS, UNTIL NO EVIDENCE OF CHc^ICAL
.^F..-HAI\i (AOPHOXI-1ATTLY 15-20 ̂ [NUT^S). GET -EDICAL ATTENTION I .M* = 0 i A T = L Y

T E T 5 A C r i L - , R 3 E T H Y L E : N c ( PERCHLOROE TH YL E S E ) :

NAKCOTIC/CARCINCGEN.
ACUTE EXPOSURE- ALTHOUGH POORLY A^SHR3EO 6Y THE GASTROINTESTINAL SYSTEM,

NARCOSIS IS POSSIBLE, WITH HEADACHE, OIZZINE3S, DELIRIUM, NAUSEA,
VOMITING, DIARRHEA WITH dLOOOY STOOLS, IRRESPONSIBLE 36HAVIOR ANO LOSS Or
INHI3ITIONS. PERIPH€RAL NERVE DAMAGE MAY OCCUR ANO IS INDICATED ^Y
TINGLING, NJLJH%*ES$, ANO HUSCL? WEAKNESS. TETRACHLORQETHYLENE MAY BE
EXCRETED Ilfc.HQItAN MILK TO CAUSE OBSTRUCTIVE JAUNDICE IN N£*30P.N INFANTS.
THt^APEUTlC*tLV» IT IS USED IN HUMANS AND ANIMALS AS AN ANTHEL M I NT I C .

CHRONIC EXPCSi|»e- CHRONIC INGESTION HAS NOT BEEN 9EPURTFD IN HUMANS.
TSTRACHLOROeTMYt-ENE HAS PRODUCED HEPATOC ELLULAR CARCINOMAS IN LABORATORY
MICE.

F I R S T AID- ''bMOVE 3Y GASTRIC LAVAGE OR E.MESIS. MAINTAIN 3LOOO PRESSURE ANO
AIRWAY. GIVE OXYGEN IF RESPIRATION 15 DEPRESSED. 00 NOT P CRFORM GA3MIC
LAVAGF. OR EMESIS IF VICTIM IS UNCONSCIOUS. GET MEDICAL ATTENTION
IMMEDIATELY. (OREIS9ACH, HAN0900K OF POISONING, 11TH EO.) ADMINISTRATION
OF GASTRIC LAVAGE OR OXYGEN SHOULD 9E PERFORMFQ 3Y QUALIFIED MEDICAL
PERSONNEL.
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.NO SPECIFIC ANTIDOTE. T R E A T -> Y M ̂ r C ' A F I C AL L Y A.NU 0 UP ° . U I V - L^ .

D r A C T I V I T Y

R- ACTIVITY:
P5?-1. JNGED EXPOSURE TO SUNLIGHT (.JV) C i-< . 1 :, ?. A V = J '. j T A T [ L I i E "• M A T £ J U L .

SHAVINGS: PQS.^S
c w j t ^ : H X PLOSIVE ^ - A C T I ^ M . . % H = A r i N G

D'r: F J K - 5 d X P L J j I V r C rJMP JIJN 1
I SP =P.S =0 ) : E X P L O S [ / C J . d iCT lQN.

r sYLLI'JM K^nOc?: rLASH OR ^r'A.'sK HN H=\VY IMPACT.
^^rjS HYT^GGEN: IN 1" H £ P.'US^'CE Tr :?.E^UC = J NICKcL C A T A L Y S T PRUOuC-S TO

3ITI,:'J TJ
ACID (

.J* JL-i*J">f J cXPOSUAc T.] SU'-JLIr.riT (UV) CAN J=j.^AD^ U N s T A i L t i E O MATERIAL.
cXPOSURE TJ MMM fEMP^P.AT'J^E 0-i iLdCMIC AACS MAY CAU3: 0 "C TiMPOS IT I ON TG
CT.^.-.JSI VE HYQRjr,EN CHLJRIDt, PHCSG5N5, A.'O TOXIC C ARoQN MONOXIDE.

nA'i.-OJUS POLYMERIZATION HA3 'J^T 3;fc.N ^E?T3T£0 TJ JCC'J-? U'
S AND PRESSURES.

oTURAGc AND OliPQSAL

f. STOKE Iv< A COOL, GRY, WELL- VENT ILAT50 LJCATION, Ai«AY FSCH ANY
A'EA XriERE THE PIRE HAiARO ^AY ? £ ACUTE (NFPA ^9, HAZARDOUS CHcMICALS
3 A T A , 1975).

«*«***«*»«***»«»*-«*»**««*<i«**«««*«**«**<i«**««****««*«*«*««»***«»«****«*««««
C3NDITIGNS TO AVQIJ

MAY dURN BUT DOES HOT -1SNXTE READILY. CONTAINER HAY SXPLQOt IN HEAT OF FIRE
_

** **********»*g»*»f **#**#*** *****«*«*»*««««»**«««»*****

' ANO LEAK PROCEDURES

SOIL SPILL: "" ;/'" ?
DI'j A HOLDING AREA SUCH AS PIT, PONO OR LAGOON TO CONTAIN SPILLEJ M A T E R I A L .
USE PROTECTIVE COVER SUCH AS A PLASTIC SHEET TO PREVENT DISSOLVING IN
FIRtrlGHTING WATER OR RAIN.

WATER SPILL:
TRAP SPILLED MATERIAL AT BOTTOM IN DEEP WATER POCKETS, EXCAVATED HOLDING AR
OR WITHIN SAND BAG BARRIERS.

USE ACTIVATED CARBON TO ABSORB SPILLED SUBSTANCE THAT IS DISSOLVED.
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• « T E i"3 A c .-. L '-- ~ ~ ~ -1 <\~ =.''=**
jSc JUCTI'IN HOSES TO '-:«.: V i T -. A ,J ? - 0 'JPILL M A T E R I A L .

USE MECHANICAL DREDGES "!K L I F T S TO -XTlACT IMMOBILIZED M A 3 3 E 5 7=
PRECIPITATES.

TH: CALIFORNIA SAFE DRINKING W\T1? A JO TTXIC - N F J?.C E "<E N T iCT "F
( PrOPOSITION 65) PROHIBITS C'! N T AM T-, i T [ N-, i'.Y <\'3nN SOURCE OF LI
*fTH JU3STANCES KNOWN TT CA'JiE CASC C* Â .)/i.M '. c ° ̂ .OuUC T [V ? T^XICC

:CCUPATI jSAL CPILI:
:HUT •::-': i^Jim.N snu^cis. STHP LFAK IF YTJ CAN •_,:) IT HITH-TJT =.IJ<. -^^ s
L I J ' J I O 5 f ' I L L 3 , T A X f UP ^ [ T H iA',-"), - lA . ^T r i J.^ T T H F ? A: jSCD .d ' " . \T 1 A T £ ̂  I A L . = J3

LA.s 'V .7 S P I L L J , O I < 7 F4' J . A H - A I jF 3 P I L L Fu< L A T c ' OI r
JP n iAL. 'J J G MO*. [ \ . ; f CL

:=>. F L A - . ' r o IN HAiA^ .J *-i;i! NC ' .° \ J . .N tC c 3 5 A^ Y P c Q P L c

THf iUPrXFUNL, A.^rNJ^cNrS AND J .; A'J TH jrt I ,1 A T [ GN ACT (5ARA) G E C f l T N JO-i <:;U[ i-_"S
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Material Safety Data Sheet

Genium Publishing Corporation
1145 Catalyn Street

Schenectady, NY 12303-1836 USA
(518)377-8855 GO1UII PUWJSWNO COflP.

SECTION L MATERIAL IDENTIFICATION

No. 317
TOLUENE
(Revision D)

Issued: August 1979
Revised: April 1986

20
MATERIAL NAME: TOLUENE

DESIGNATIONS: Methyl Benzene, Methyl Benzol. Phenylmethane, Toluol
C7HS, CAS W1Q8-88-3

MANUFACTURER/SUPPLIER: Available from many suppliers, including:
Allied Corp., PO Bon 2064R, Morristown, NJ 07960; Telephone: (201) 455-^00
Ashland Chemical Co., Industrial Chemicals & Solvents Div., PO Box 2219,
Columbus, OH; Telephone: (614) 889-3844

HMIS
H: 2
F:3
R:0
PPE*
*See sect. 3

SECTION 2. INGREDIENTS AND HAZARDS HAZARD DATA
Toluene

CH3

6
Cunent (1985-86) ACGIH TLV. The OSHA PEL is 200 ppm with an
acceptable ceiling concentration of 300 ppm and an acceptable
TTmTimum peak of 500 ppnVIO minutes.
Skin designation injjfjM thai toluene can be absorbed through intact
skin and contribute to overall exposure.

1 Affects the t

caiOO 8-hr TLV: 100 ppm, or
375 mg/rn3' (Skin)"

Man, Inhalation, TCLo:
100 ppm: Psychotic***

Rat. Oral. LD^ 5000 mg/kg
Rat, Inhalation, LCLo:
4000ppnV4 hn.
Rabbit, Skin, LD$$ 14 gm/kg

Human, Eye: 300 ppm

SECTION 3. PHYSICAL DATA
Boiling Point... 23TF (111'C)
Vapor Pressure @ 20'C, mm Hg ... 22
Water Solubility @ 20'C. wt % ... 0.05
Vapor Density (Air « 1)... 3.14

Evaporanon Rate (BuAc - 1)... 2_24
Specific Gravity (H2O • 1)... 0.866
Melting Point _ -139T (-93'C)
Percent Volatile by Volume ... ca 100
Molecular Weight-9X15

Appearance and odor Clear, colorless liquid with a characteristic aromatic odor. The odor is detectable to most individuals in
the range of 10 to 15 ppm. Because olfactory fatigue occurs rapidly upon exposure to toluene, odor is not a good warning
property.

SECTION 4. FIRE AND EXPLOSION DATA
Flash Point and Method

40-F(4'O CC
Autoignidon Temp. Flammability Limits In Air

bv Volume

LOWER

127

UPPER

7.1

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, alcohol foam. Do not use t solid stream or water because the itrtam
will scatter and spread the Tire. Use water spray to cool tanks/containers that are exposed to fire and to disperse vapors.
UNUSUAL FTRE/EyPl,,n,<^r>N HAZARDS: This OSHA class IB flammable liquid is a dangerous fire hazard. It is a moderate fire
hazard when exposed to oxidizen, heal, sparks, or open flame. Vapors are heavier than air and may travel a considerable
distance to CD ignition source and fluh back.
SPECIAL FIRE-FIGHTING PROCEDURES: Fire fighters should wear self-contained breathing apparatus with full facepiece
operated in t positive-pressure mode when fighting fires involving toluene.

SECTION 5. REACTIVITY DATA
CHEMICAL TNCQMPATIRnJTTF.^- Toluene is stable in closed containers at room temperature >}n^fr normal storage and
handling conditions. It does not undergo hazardous polymerization. This material ia incompatible with strong oxidizing
agents, dinitrogen tetraoxide, silver perchfcrate, letraniODmethane, and uranium hexaflucride. Contact with these matin'ill
may cause fire or explosion. Nitric acid and toluene, especially in the presence of rulfuric acid, will produce nitrated
compounds that are dangerously explosive.

CQNDmONS TO AVOID: Avoid exposure to sparks, open flame, hot surfaces, tod ill sources of heat and ignition. Toluene
will attack some forms of plastics, rubber, and coatings. Thermal decomposition or burning produce! carbon dioxide and/or
carbon monoxide.

C I M ttttai dncnaa.
coco VB»bi tm pput*
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No. 317 4/86 TOLUENE
SECTION 6. HEALTH HAZARD INFORMATION |TLV
loiuene is MX conaoerea a carcinogen oy me NIP, lARCTor USHA. SUMMAXI ur xisf t f r Vapeoof toiuene may cause
irritation of the eyes, nose, upper respiratory tract, and «H« Exposure to 200 ppm for 8 hours '-"trt mild fatigue,
weakness, mofniioo, lacrimation (tearing) and psresthesia (s •»««-"«•' of prickling, tingling, or ereeuiag on the skin that
hasoo objective cause). .Exposure to higher concentrations may cause nrariarhr. nansea..dizziness, A^t** pupils, and
euphoria, and, in severe cases, may cause onconsdousaess and «<Mrti. The liquid is initating to the eyes and skin. Contact
with the eyes may cause transient corned damage, conjunctival orionon, and bums if oot promptly removed. Repeated
and/or prolonged contact with the skin may cause drying and parking. It may be absorbed through the skin in toxic
amounts. Ingesnon causes irritation of the gastrointestinal tract and may cause effects resembling those from inhalation of
the vspor. Chronic overexposure ID toluene may cause reversible kidney and liver injury. FIRST AID; EYE CONTACT:
Immediately flush eyes, including under eyelids, with running water for at least 15 mmim^ Get "*^iril im-nt™ if irritation
pernsa.* SKIN CONTACT: Immediately flush ikm (for at least 15 minutes) white removing contaminated shoes sad
clothing. Wash exposed area with soap and water. Get medical attention if irritation persists or if a large area has been
exposed.* INHALATION: Remove victim to fresh air. Restore and/or support breaming as required. Keep victim warm and
quiet. Get medical help.* DIGESTION: Give victim 1 ID 2 glasses of water or miIV Contact s poison control center. Do oot
jpd'f* vomiting ""'»«« directed to do so. Transport victim to a medical facility. Never give anything by mouth to a person
who is unconscious or convulsing. * GET MEDICAL ASSISTANCE • In plant, paramedic, community. Get nr^""j| help
for further treatment, observation, and support after first aid, if indieirrd.

SECTION ••?.• SP£LL» LEAK* AND DISPOSAL PROCEDURES
SPniyr FAK; Notify safety pasouud of large spills or leaks. Remove all sources of heat and igrprw^ Provide maximum
explosion-proof ventilation. limit access to spill area to necessary pasoouel only. Remove leaking contamen to safe
place if feasible. Cleanup pet sound need protection against contact with liquid and inhalation of vapor (see sect 8).
WASTE DISPOSAL: Absorb «"«n spills with paper towel or wmiiruiitp- fVmt«m large spills and col>ct if feasible, or
absorb with vermiculite or sand. Piece waste solvent or absorbent into closed it'*nuinni fa disposal """g ^^OTtT^t«'̂ ""g
tools. Liquid can be flushed with water to an open holding area for handling. Do oot flush to sewer, watershed, or waterway.
COMMENTS: Place in suitable con tamer for disposal by a licensed coutraaur or burn in m approved ip"~ "̂» Consider
reclaiming by distillation. Cfmiwnt^mtni absorbent can be buried in a unitary IB JfilL Folksw all !"••*• ill, p»» »yt local
regulations. TLm 96: 100-10 ppm. Toluene is designatrd as a harirrlnqs waste by the EPA. The EPA (RCRA) HW No. is
U220 (40 CFR 261). The reporobk quantity (RQ) is 1000 Ibs/454 kg (40 CFR 117).

SECTION & SPECIAL PROTECTION INFORMATION
Provide general and local exhaust ventilation to meet TLV requirements. Ventilation fans and other electrical service must be
nonspaxkmg and have an explosion-proof design. Exhaust hoods should have a face Telocity of at least 100 Ifm (linear feet
per Trance) and be designed to capture heavy vapor. For emergency or oonroutine exposures where the TLV may be exceeded,
use an organic chemical cartridge respirator if concentration is less than 200 ppm md an approved canister gas mask or self-
contamed breathing apparatus with full facepiecc if coummatiuu is greater itm» 200 ppm.
Safety glasses or splash goggles should be worn in all work areas. Neoprene gloves, apron, face shield, boots, and other
appropriate protective clothing and equipment should be available and wont as uefntirry to pieTem skin and eye contact.
Remove contaminsjBd clothing immediately *"** do not wear it until it has been luuperty

Eyewash stations and safety showers should be readily available in use and handling areas.

Contact lenses pose a ipecUl baiard; soft lenses may absorb irritants and tfl lenses cooceotrate

SECTION 9» SPECIAL PRECAUTIONS AND COMMENTS
STORAGE SEGREGATION: Store in a cool, dry, weU-venalated area iway from oxidizing agents, beat, spado, or open flame.
Stonge areas *""«* T"1 OSHA requirements far class IB flammable liquids. Use metal safety cans for hmdMng small amounts.
Protect contamen from physical A*™*F Use only wim adry'tf ventilation. Avoid contact with eyes, skin, or doming. Do
not inhale or mpft. Use caution when h«»«flfrig this M>^pnn»«< because it can be absorbed through intact skin in toxic
•mrumn SPECIAL BANDUNG/STORAGE.' Ground and bond metal comaiuers and equipment to prevent static sparks when
mill-Trig transfers. Do not ««»*« in ue or storage areas. Use oonsparking tools. ENQrNEFiRTNG COfTTROLS: Preplacemeot
and periodk medical exams ni4ll""T'"a the over, kidneys, nervous system, tangs, heart, and blood should be provided.
Workers exposed to concentrations greater than me action level (50 ppm) should be examined at least once s year. Use of
alcohol can aggravae the toxic effects of toluene.
COMMENTS: Emptied cooumen contain product residues. Handle accordingly!

aJ as a hazardous substance by the EPA (40 CFR 116). DOT Classification: Flammable liquid. UN 1294.
Data Sonroid) Code: 1-9, 12, 16, 20, 21, 24, 26^34, 81, 81 CR

dawrt naoonUtkr.
hM beta akn m a* pn^BBOB <rf u± taronnaloo. Qmaa P

*A î̂ ***itf̂ asi mskfcvM iw*

attmjarmMa^^^t
^ pWDOVB Of fCsT COBMOUaBiV Tif itB *JM

Copyright O April 1,1986
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1AIG4LEDON
C3IMBOR4TORIESLTD 4-.S-877-Q101

40 ARMSTRONG AVENUE. GEORGETOWN, ONTARIO, CANADA L7G «R9 rAX.•«18-877 -66 66

TRICHLOROETHYLENE

79-01-6

PRODUCT IDENTIFICATION

Chemical Name and Synonyms: Thchloroethylene;
Trichlor, Trichlorothene

Chemical Family: Hahgenated Hydrocarbons
Chemical Formula: CHC/CCCz
Product Use: Laboratory solvent
Manufacturer's Name: Caledon Laboratories Ltd.
Street Address: 40 Armstrong Avenue
City: Georgetown
Province: Ontario
Postal Code: L7G4R9
Telephone No: (416) 877-0101
Emergency Telephone No.: CANLTTEC (613) 996-6666

HAZARDOUS INGREDIENTS OF MATERIALS

Ingredjents £ TLV Units

Trichtoroethylene >99 50 ppm

PHYSICAL DATA

Physical State: Liquid
Odour and Appearance: dear, colourless liquid with mild,
ethereal odour
Odour Threshold (ppm): No Data
Vapour Pressure (mm Hg): WOmmHg
Vapour Density (Air s 1): 4.54
Evaporation Rate: 038 (EthylEther- 1)
Boiling Point ('C): 87.1'C
Freezing Point CC): -73'C
pH: 6.7 to 73
Specific Gravity: 1.465
Coefficient of Water/Oil distribution: No Data

SHIPPING DESCRIPTION

PIN: 1710
T.D.G. Class: 9-2
PVg. Group: ///

REACTIVITY DATA
Chemical Stability: Stabte
Incompatibility with other substances: Avoid caustic
soda, caustic potash or oxidizing matenais.

Reacttvtty: Avoid open (lames, hot glowing surfaces or
electric arcs.
Hazardous Decomposition Product*: Hydrogen chloride;
phosgene

RRE AND EXPLOSION DATA

Rammablltty: Flammable; may decompose

Extinguishing Media: Water-fog; dry chemicals; foam; cart-
on dioxide
Flash Point (Method Used): Atone
Autolgnftton Temperature: 410'C
Upper Flammable Umlt (% by volume): 12.5
Lower Flammable UmR (% by volume): 9.0
Hazardous Combustion Product*: Hydrogen chloride;
phosgene
Sensitivity to Impact: No Data
Sensitivity to Static discharge: No Data

TQXICOLQGICAL PROPERTIES AND HEALTH DATA

Toxlcoloqlcal Data:

LDso: (oral, rat) 3670-4920 mgfcg
LCso: (inhalation, rat) 12,000 mgfcg

Effects of Acute Exposure to Product:

Inhaled: Vapours an irritating to the eyes, nose, throat and
respiratory tract. May cause convulsions, CNS depression,
cardiac arrhythmia, visual distvrtanc&s and systemic poison-
ing.
In contact wtth skin: May cause defaWng, drying and crack -
ing of the skin. Bums can occur if not promptly removed.
Prolonged and repeated exposure may lead to dermatitis.
In contact wtth eyes: May cause severe irritation, comeaJ
bums and conjunctivitis; possible comeal damage.
Ingested: May cause irritation and burning of the mouth,
throat, respiratory tract and esophagus. Can cause convul-
sions, CNS depression, cardiac arrhythmia and systemic
poisoning.

Effect* of Chronic Exposure to Product:

Cardnogenlctty: Not listed as a carcinogen by NTP, OS HA
or IARC
Taratoganlclty: No information available
Reproductive Effects: No information available
Mutagenlcrty: No information available
Synerglstte Products: None known

PREVENTIVE MEASURES

Engineering Controls: Local exhaust ventilation required.
Respiratory Protection: A NIOSH/MSHA approved air-
purifying respirator equipped with organic vapour cartridges
for concentrations up to 500 ppm. Air-supplied respirator for
higher or unknown concentrations.
Eye Protection: Chemical safety goggles
Skin Protection: Protective dothing and gloves made from
v/ton and impervious under conditions of use. Impervious
apron and boots.
Other Personal Protective Equipment: Safety shower and
eyewash fountain in work area.



Mater iaTSafety Data Sheet
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Genium Publ i sh ing Corporation
I 145 C u t a l y n Street

Schenectady, NY I23U3-1836 USA
(518)377-8855 GENIUM PUBLISHING CORP

No. 3 i 3

X Y L E N E ( M i x e d I somer s )
( K C V J M O M I ) )
I s sued: November 198U
Revised: A u c u s t 1988

SECTION 1. M A T E R I A L I D E N T I F I C A T I O N 26
M a t e r i a l Name: XYLENE (Mixed Isomcrs)
D e s c r i p t i o n (Origin/Uses) : Used as a raw material for the production of bcruoic acid, phihalic anhydride, isophthalic
and terephihalk acids and their dimethyl esters in the manufacture of polyester fibers; in s ter i l iz ing ca tgu t ; with
Canadian balsam as oil-immersion in microscopy; and as a c leaning agent in microscopic techniques.
O t h e r Desti tut ions: Dimcthylbcn/snc; Xylol : C,H o; CAS No. 1330-20-7
M a n u f a c t u r e r : Contact your suppl ier or distributor. Consult the latest edition of the Chemicalweck
Buyers' Guide (Genium rcf. 73) for a list of suppl iers .
Comments: Although there are three different isomcn of xylene (onho, meta, and para), the health and physical
hazards of all three isomcrs are very similar. This MSDS is wri t ten for a xy lcnc mixture of all three isnmcrs.
which is usual ly commercial xylcnc.

M-I'A

MM IS
H 2
F 3
R 0
PPG*
•See sect. 3

SECTION 2. I N G R E D I E N T S AND H A Z A R D S E X P O S U R E L I M I T S
Xylene (Mixed Isomers), CAS No. 1330-20-7*

•o-Xylcnc. CAS No. 0095-47-6
m- Xylene, CAS No, 0108-38-3
/j-Xylene, CAS No. 0106-42-3

"Check with your supplier to determine if there arc additions, contaminants, or
impur i t i e s (such as benzene) that arc present in re portable quantities per
29CFR 1910.
""Immediately dangerous to life and health.
•••• See N1OSH, RTECS (No. ZE2100000), for additional dau with references
to reproductive, irritative, and mutagcnic effects.

IDLH"' Level: 1000 ppm

OS HA I ' K L
3 - H r TWA: 100 ppm. 435 mg.'m1

A C C I M T L V s , 1987-88
TLV-TWA: 100 ppm, 435 mc/m>
TLV-S ' IEL: 150 ppm. 655 m's/m'

T o x i c l t y Data""
Human , I n h a l a t i o n , TC1V 200 ppm
Man. I n h a h i i i i m . LC,a. loOOO ppnvG Mrs
Rat, Oral , LD,0: 430o"mg/ki{

SECTION 3. PHYSICAL DATA
B o i l i n g Point : 275'F to 293'F (135'C to 145'Q*
M e l t i n g Poin t : -I3'F(-25'C)
Evaporation Rate: 0.6 Relative to BuAc => I
S p e c i f i c G r a v i t y (H,O = I): 0.86

Appearance and Odor: A clear l iquid; aromatic hydrocarbon odor.

'Materials with wider and narrower boiling ranges are commercially available.

W a t e r S o l u b i l i t y l % ) : Inso luble
M o l e c u l a r W e i g h t : l "6 Gram.vMolc
% Vola t i l e by V o l u m e : Ca 100
V a p o r Pressure: 7 to 9 Torts at 68'F (20'C)
V a p o r D e n s i t y ( A i r = 1): 3 .7

SECTION 4. F IRE AND E X P L O S I O N DATA LOWER ti lM'F .U
Flash Point and Method
8TF to 90' F (27'C to 32'Q

Autoignition Temperature Flarrunability Limits in Air
867'F (464'C) ?e bv Volume

E x t i n g u i s h i n g Media: Use foam, dry chemical, or carbon dioxide. Use water sprays to reduce the rate of bu rn ing and to cnol con ta ine rs .

U n u s u a l Fire or Explosion Hazards: Xyleoe vapor is heavier than air and may travel a considerable distance to a low-lying source of
ignition and flash back.

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) wilh a f u l l faccpiccc operated in the pressure -
demaod or positive-pressure mode.

SECTION 5. R E A C T I V I T Y D A T A
Xylene is stable in closed containers during routine operations. It docs not undergo hazardous polymerization.

Chemica l Incompa t ib i l i t i e s : This material may react dangerously with strong oxidizcrs.

Condi t ions to Avoid: Avoid any exposure to sources of ignition and to strong oxidizcrs.

Hazardous Products of Decomposition: Carbon monoxide (CO) may be evolved during xylenc fires.

Copynini e 1918 Otnium F\oiu/un| Corpormoa
Any uirunrrciAl uc or reproduction wiiftowt Uw pwbliiAcf i prrmuwoo •
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TREATABILITY STUDY RESULTS
ULTRAVIOLET OXIDATION

The enclosed reports from Ultrox comprise the results of a

treatability study for Ultraviolet Oxidation. In addition, CRA's Quality

Assurance /Quality Control Assessment of confirmatory analyses conducted

by Radian Corporation are attached. The results are summarized below.

The test objectives of the treatability study were defined in

the Treatability Study Work Plan (CRA, 1990) as follows:

1) Identify the effluent concentrations that are economically achievable by

Ultraviolet Oxidation (UVO).

2) Identify appropriate dosages of proxide or ozone and UVR exposure to

effect treatment.

3) Provide data to develop capital and operating and maintenance costs

for a UVO treatment alternative under FS.

4) Define pretreatment requirements (eg. pH, adjustment, iron

sequestering, etc.) for Jadco-Hughes groundwater if a UVO system is

used.

The UVO trials concluded that the Site compounds could

be successfully treated and the test objectives were achieved.

C-l
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Test Objectives 1 & 2: The laboratory test runs demonstrated that the

surface water and POTW discharge limits could be

satisfied at Jadco-Hughes for alphatic ketones,

halocarbons and aromatics. The combination of

UV/O;3/H2O2 provided optimum contaminant

destruction. Also, a pH adjustment and control will

be required in a full scale system to obtain the desired

level of contaminant destruction. The data tables

appended to the Ultrox report, target compounds to

the Ultrox lab: detection limits for most compounds

in UV/O3/H2O2 runs.

Test Objectives 3:

A) Capital Cost

Budget capital, operating and maintenance costs were

identified by Ultrox.

1) includes one Ultrox F-1950 UV/oxidation reactor with 170 Ib/day

ozone generator with air preparation system consisting of air

compressor, dryers, and filters, with H2O2 metering system,

ballast enclosures and semi-automatic control system

Total Estimated Cost $ 319,500.00

2) pH Control system.

Total Estimated Cost $ 15,000.00
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B) Operating Costs

Ibs $0.70
x —rr~

(Flow Rate assumed to be 25.0 GPM)

2) 03: Electricity 1700
KW - Hr $0.07

day K W - H r

3) UV Lamps:
11*1 " walls IA hr- $0-07216 lamps x 65 •: x 24-— x innn ... ..* lamp day 1000 Watts

$71000 Gal = $260.18 x 1400 gal. x 1 min.

$ 119.00/day

$ 23.587 day

$ 260.18/day

$ 7.23/1000 gal

C) Maintenance

Lamp replacement amortized on a Daily Basis $ 29.89 / day or

$ 0.82/1000 gal

The data analysis presented in the Ultrox reports complies

with the provisions in the Work Plan. In addition, Ultrox collected samples

and submitted them for confirmatory testing of the initial influent to the lab

scale treatment system and treated effluent from the optimized runs. The

analytical results for detected compounds are shown on Table C.I7.

The results demonstrated that the UVO treatment system

can be configured to test Site groundwater for discharge to the POTW or to

surface water.
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TABLE C17

CONFIRMATORY SAMPLING
UVO TREATABILITY STUDY

JADCO-HUGHES RI/FS

Influent Effluent

Detected VOCs

acetone
benzene
2-butanone
carbon tetrachloride
chlorobenzene
chloroform
1,1 -dichloroethene
1,2-dichloroethane
ethylbenzene
4-methyl-2-pentanone
methylene chloride
toluene
total xylenes
trichloroethene

Detected BNAs

benzonic acid
bis (2-chloroethyl) ether
1,4-dichlorobenzene
phenol
1,2,4-trichlorobenzene

6700]
220]

6400]
69]

560]
2700]

110J
450J
150J

1500J
2700J
3700J
460J

53J

190J
6200J

280J
140J
640J

4200
ND(llO)
ND(250)

ND(70)
ND(130)

110
NDU20)

ND(70)
ND(130)

50
300U

NDU30)
ND(130)
ND(63)

ND(50)UJ
7.8J

ND(4.4)UJ
ND(2.6)UJ
ND(1.9)UJ

Notes:

ND -
J
U
UJ -

Not Detected (the detection limit is in brackets)
An estimated quantity
The associated value is the sample quantitation limit.
The analyte was checked for but not detected. The associated value is an
estimate.
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I. EXECUTIVE SUMMARY

Samples of ground water from the Jadco Hughes site were

subjected to three uv/oxidation processes, including UV/03,

UV/H202 and UV/O3/H2O2. The primary contaminants targeted for

destruction were fcetones, halocarbons and aromatic compound

(BTEX). Base neutral compounds also were of concern but

were not analyzed for by the ULTROX laboratory.

Ground water treated with the UV/03/H202 in test runs 8, 8A,

8B and 8C all satisfied both surface discharge and P.O.T.W.

discharge requirements in terms of ketones, halocarbons and

BTEX. It was determined that depression of the pH to

approximately 4.0 was critical to obtain the desired result.

Additionally/ it was determined that the 03:H2O2 ratio also

was very important. A ratio of 1:1 produced satisfactory

results while a ratio of 3:1 (Run 10B) produced

unsatisfactory results.

The UV/O3 method did not produce acceptable results. The

UV/H2O2 test runs were marginally successful with slower

destruction rates than with UV/O3/H2O2. pH depression was

not attempted during the UV/O3/H2O2 test runs as it normally

has an adverse effect on reaction rates.



II. TECHNOLOGY DESCRIPTION

Ultraviolet oxidation is an enhanced or advanced oxidation

process (AOP) utilizing ultraviolet with ozone and/or

hydrogen peroxide. Ultraviolet light, when combined with O3

and/or H2O2, produces a highly oxidative environment

significantly more destructive than that created with O3 or

H2°2 bY themselves or in combination.

UV light significantly enhances ozone or H2O2 reactivity by:

i) Transformation of 03 or H2O2 to highly reactive (OH)'

radicals;

ii) Excitation of the target organic solute to a higher

energy level; and

iii) Initial attack of the target organic by UV light.

Table I illustrates the relative oxidant strength of

hydroxyl radical (OH)', O3/ H2O2 and C12. Table II

illustrates a theoretical reaction pathway for the

destruction of chlorobenzene that was developed by ULTROX

under a research grant from the National Science Foundation.



TABLE I

OXIDATION POTENTIAL

Relative Oxidation
Potential
(C12 = 1.0)

2.23

2.06

1.78

1.52

1.31

1.25

1.24

1.15

1.07

1.00

0.80

0.39

Species

fluorine
hydroxyl radical
atomic oxygen (single)
ozone
hydrogen peroxide
perhydroxyl radical
permanganate

chlorine dioxide
hypoiodous acid
chlorine
bromine

iodine

Oxidation
Potential

(Volts)

3.03

2.80

2.42

2.07

1.78

1.70

1.68

1.57

1.45

1.36

1.09

0.54



TABLE II : REACTION PATHWAY

OXIDATION OF CHLOROBENZENE

UV
CHLOROBENZENE

03
H202 I X

GLYOXAL

MALEIC ACID
•f

MALEIC ALDEHYDE

GLYOXYLIC ACID

FORMIC
ACID

OXALIC
ACID

CHLOROPHENOL

MIXTURE OF
(CHLORO) CATECHOL

(CHLORO) RESORCINOL
(CHLORO) HYDROXYQUINONE

CL-

(CHLORO) MUCONIC
ACIDS

CO2 + H2O

TRIHYDROXY (CHLORO)
BENZENES

__ m—J



III. TEST OBJECTIVES

The objectives of tbe treatability study were as follows:

i) To identify the oxidant combination with UV that would

destroy the targeted contaminants below surface

discharge or P.O.T.W. discharge limits;

ii) To identify appropriate dosages of peroxide and/or

ozone with UV light to achieve the desired treatment

limits; and

iii) To obtain the data required to develop capital,

operating and maintenance costs.



IV. EQUIPMENT AND MATERIALS

The bench scale test included the following equipment and

materials:

a batch reactor

an ultraviolet radiation lamp

hydrogen peroxide

ozone and an ozone generator

The reactor used is a cylindrical 500 mm x SO mm 2.4L glass

vessel. It is sealed to minimize incidental releases of

excess ozone and VOCs. The UV radiation is provided by one

40 watt low pressure mercury arc lamp inside a quartz sheath

placed in the center of the vessel. The 2L of water charged

into the reactor is stirred by a magnetic stirrer. Hydrogen

peroxide is added during the ultraviolet radiation exposure

using a source which is 30% hydrogen peroxide and 70% water.

Ozone is generated by a 2 Ib/day model 8341 Matheson Gas

Products generator from a commercial oxygen source and is

introduced as a ratio of oxygen and ozone using a coarse

frit gas dispersion tub (sparger) at the bottom of the

reactor.



V. EXPERIMENTAL PROCEDURES

The treatability test was broken into 3 tasks:

1) The sample collection and shipping

2) Sample analyses

3) UVO bench tests

A. SAMPLE COLLECTION AND SHIPPING

The ground water samples were collected by

Conestoga-Rovers personnel at the Jadco Hughes sites.

The samples were collected in ten-one gallon amber

bottles. Five packages, each containing two one-

gallon containers, were received by the ULTROX

laboratory. The samples were stored in a refrigerator

at 5°C immediately after receiving them.

B. SAMPLE ANALYSES

Prior to the start of the test, ULTROX analyzed

the groundwater sample for ketones, halocarbons and

BTEX.

Each treated water batch also was analyzed at 20,

40 and 60 min. intervals utilizing the analytical

procedures described above in Section VI to determine



the degree of contaminant destruction in the treated

water sample from each of the various batch tests.

Halocarbons were determined using EPA Protocol 601

and the BTEX compounds were determined with EPA Method

602. Ketones were analyzed using a Perkin Elmer Gas

Chromotograph utilizing purge and trap. Please refer

to Section VI and Table III for method and detection

limit.

C. UV/QXIDATION TESTING PROCEDURE

At the beginning of each working period determine

the ozone output of the ozone generator. Pass l

liter/min of O2-O3 from the O3 generator at the

predetermined power level to produce an O3 of 2%

through 300 ml of 2% KI solution in a 500 ml graduated

cylinder for 30-60 seconds. Titrate an acidified

(H2S04) 50 ml aliquot of the KI solution with 0.02 M

sodium thiosulfate solution to starch endpoint. From

the volume of the thiosulfate solution consumed

calculate the 03 output.

Charge the 2.4 liter glass reactor with two liters

of the groundwater, place a quartz sheath containing

one 25 watt low pressure UV lamp in the middle of the

reactor/ insert a sparger (gas dispersion tube with

coarse frit) at the bottom of the reactor, turn on the



coarse frit) at the bottom of the reactor, turn on the

magnetic stirrer and the UV light and introduce O2-O3

from the sparger at the predetermined 02.O3 flow rate.

During the runs in which H2O2 is used, the calculated

volume of 30% H2O2 is added and mixed for five minutes

before turning on the UV light and 03.

Samples were taken at 20, 40 and 60 minutes of UV

exposure and oxidant addition and analyzed for

ketones, halocarbons and BTEX.



VI. ANALYTICAL PROCEDURES

A. HALOGENATED HYDROCARBON ANALYSIS; EPA METHOD 601

The halocarbon concentration in water samples was

measured by gas liquid chromatography using EPA Method

601. Perkin-Elmer 8500 Gas Chromatograph was utilized

equipped with Tekmar LSC-2 Liquid Sample Concentrator

(purge and trap) and Model 1000 Hall Detector

(electrolytic conductivity detector).

GLC Column: 25* x 1/8" SS column packed with 20% 0V-

101 + 0.1% isoo ON

100/120 MESH CHROM WHP

Syringe: 5 ml gas tight

Volumetric Flasks: 10, 50, 100, 500 and 1000 ml with

ground glass stoppers

Microsyringe: /i.l and 100 /xl (Hamilton 701-N)

Standards: Reagent grade chemicals

Bottle: Glass with teflon lined screw-caps

B. AROMATICS (BTEX) ANALYSIS - EPA METHOD 602

An SRI-8610 Gas Chromatograph was utilized,

equipped with purge and trap and PID (photo ionization

detector).



6/C Column: Megabore Column AH95 SRI Part #8610-9093

(SRI Redondo Beach, Ca 90277, Tel. 213/214-5092)

equivalent to DB-1.

Syringe: 10 ml. gas tight

C. ALIPHATIC KETONE ANALYSIS

The analysis of acetone, methyl ethyl ketone and

methyl isobutyl ketone was as follows:

Feedstock samples were analyzed for acetone,

methyl-ethyl ketone and methyl isobutyl ketone levels

using the Perkin Elmer Model 8500 Gas Chromatograph,

employing the purge and trap method, and a flame

ionization detector. The separation column contains

OV-101 (20% by weight) and C1500 (0.1% by weight) in

the liquid phase, on a chromosorb W support. The

column length is 25 feet, with an inside diameter of

0.085 inches. Helium was used at the carrier gas, as

well as the purging gas. The volume of sample (or

standard) purged during each analysis, was 5

milliliters.

Detailed calibration curves were constructed for

each of the three compounds listed above. In each

case, peak heights were plotted against compound

concentration in units of parts per million by weight

following chromatograph runs, employing standard



solutions containing known levels of each compound.

After each sample run/ peak heights (for peaks

identified by retention time) were used to determine

compound concentrations. In nearly every case,

samples had to be diluted with distilled water prior

to analysis by purge and trap, in order to:

1) Insure that the peak heights did not exceed the

upper range for the calibration curve

corresponding to each compound being analyzed;

2) Insure that the purge and trap column or

separation column was not overburdened by volatile

organic materials from the sample.

In cases where no peak was detected for a given

compound after a sample run, the limit of

detectability listed for that compound is a product

of the lower limit established for the calibration

curve (example 0.01 ppm for methyl ethyl ketone), and

the degree of sample dilution prior to analysis. (For

a 10:1 dilution of sample with distilled wter, the

actual limit of detectability would be 10 (0.01 ppm)

=0.10 ppm for the compound methyl ethyl ketone.)



TABLE III

ULTROX ANALYTICAL METHODS AND DETECTION LIMITS

JADCO-HUGES TRETABILITY STUDY*

Detection Limit
Compounds EPA Method ug/1

acetone * 1.5 to 10.0
2-butanone * 1.5 to 10.0
4-methyl-2-pentanone * 1.5 to 10.0
benzene 602 3.0
carbon tetrachloride 601 3.0
chloroform 601 3.0
1,2-dichloroethane 601 3.0
1,2-dichloroethene 601 3.0
ethylbenzene 602 3.0
methylene chlorides 601 3.0
toluene 602 3.0
1,1,1-trichloroethane 601 3.0
total xylenes 602 3.0

* See Section VI-C



VII. CONCLUSIONS

The laboratory test runs conclusively demonstrated that the

surface and P.O.T.W. discharge limits could be satisfied at

Jadco-Hughes in regards to the aliphatic ketones,

halocarbons and aromatics, i.e. BTEX. The combination of

UV/03/H2O2 provided the optimum results in terms of

contaminant destruction.

pH adjustment will be required to obtain the desired level

of contaminant destruction. Metals fouling was not a factor

of concern in the laboratory bench work. However, iron

removal equipment may be required in full scale operation

based on the limited metals analyses that ULTROX has seen.



VIZI. RECOMMENDATION

An on-site pilot plant demonstration is recommended to

confirm the results obtained in the laboratory data. The

demonstration also will give some indication as to whether

or not the metals levels in the continuously pumped ground

water will cause significant sheath fouling and, therefore,

require pretreatment.

During the pilot work, sufficient data will be collected for

full scale equipment design. A three week long on-site

demonstration is recommended. A sketch of an DLTROX® P-75

pilot plant system can be found in the Appendix.



IX. BUDGET CAPITAL. OPERATING & MAINTENANCE COSTS

A. Capital Cost, FOB Santa Ana, California

1. Includes one ULTROX® F-1950 UV/oxidation

reactor with 170 Ib/day ozone generator

with air preparation system consisting

of air compressor, dryers and filters,

with H202 metering system, ballast

enclosures and semi-automatic control

system. $319,500.00

2. pH Control System $15,000.00

B. Operating Costs

Flow Rate =25.0 GPM $117.60

1. H2O2: 168 Ibs X $.70 = $119.00
day Ib

2. 03: Electricity 1700 KW-Hr x $.07 $ 23.58
day KW-Hr

3. UV Lamps:

216 lamps x (55 watts x 24 hr. x $.07 $260.18
lamp day 1000 watts

$/1000 Gal. = $260.18 x 1440 gal. x 1 min. = $7.23/1000 gal.

C. Maintenance

Lamp Replacement Amortized on a Daily Basis = $29.89/day 01
$.82/lOOOgal.
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LABORATORY DATA
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Rfl OXnKTKN
# QDM3Q1E1C

1A LW/O3

4 IV/H2O2

IB IW/03

7* UV/03/H2O2

10A IV/03/H20!

KB UV/03/H202

TIME
(MM) Eh

0
20
40
60

0
20
40
60

0
20
40
60

0
20
40
60

0
20
40
60

0
20
40
60

6.5

7.7

6.5

6.2

7.4

-
7.6

7.4
-
-

7.9

7.4
-_

7.9

4-0_

-
3.6

03 rnf.
tC/L

0
300
600
900

0
300
600
900

0
300
600
900

0
225
450
675

0
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675

MJttttj M2HJ1,
HER KXf- PffM. JHHJn
OH: CtC KQOE KQQE
M2/L, (ffm) (K>n) (fPti
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L
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=^=
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4.0 0
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ULTROX
INTERNATIONAL

2435 Souch Anne Street
Santa Ana California 927O4
TEL: [714] 545-5557
FAX: (714] 557-5336

ULTROX INTERNATIONAL

EQUIPMENT SPECIFICATIONS FOR

ULTROX® MODEL F-1950 UV/OXIDATION SYSTEM

FOR

JADCO HUGHES SITE



SECTION I: ULTROX SCOPE OF SUPPLY

The equipment and services supplied by Ultroz shall be described
in this document. The equipment shall be an DLTROX® Model P-1950
UV/oxidation system for the treatment of contaminated groundvater.

l.o UV/Oxidation Reactor

1.1 Reactor volume: 1950 gallons

1.2 Reactor dimensions: 6'0" z lO'O" z 5*6" (d z 1 z h)

1.3 Reactor velded materials of construction: Type 304L SS

1.4 Stainless finish: 2B bright mill finish

1.5 Reactor to be divided by baffles into reaction stages
directing vater flow in a serpentine sinusoidal type
pattern. Reactor will be fitted with observation
ports in each stage. stages will be designed to
prevent back mixing.

1.6 Reactor will be equipped with 2" 150# ASA 304L SS
flange inlet and 4" 150# ASA 304L 88 flange outlet.
Two 1" HPT drain lines with 316 SS ball valves will
also be provided.

1.7 Reactor will be equipped with 216-512" long, 65 watt,
low pressure, metallic vapor lamps capable of
promoting effective ozidation.

1.8 Lamps will convert a minimum of 35% of input power
into ultraviolet light.

1.9 Lamps will have a minimum service life of 7,000
hours.

1.10 Lamps will be vertically mounted within l" o.d.
quartz sheaths to prevent contact with water with
provision for removal and inspection without having
to drain down reactor.

1.11 UV lamps must not generate heat in ezcess of 222
BTUs/hour per lamp.

1.12 All UV sensitive components will be shielded from
direct or indirect contact with UV light; otherwise,
all components must be resistant to UV light.



2.0 Reactor Controls and Ballast Enclosures

2.1 All enclosures to be NEMA type 12 housing.

2.2 An elapsed timo meter will be provided to indicate
hours of lamp operation.

2.3 Ballasts will be of the high power factor type.

2.4 Controls will be provided to allow "on-of f" operation
of individual UV light banks.

2.5 The control syatem vill include sensors and controls
that:

2.5.1 Sense excessive temperature in ballast
enclosures and also shut down system;

2.5.2 Shut down ULTROX® system if electrical
enclosures are opened while system is in
service;

2.5.3 Takes signal from water supply and shuts down
system in the event of a water supply pump
failure.

2.6 HjOj feed pump controls will be mounted in reactor
control enclosure.

3.0 Ozone Generator

Contractor to provide 170.0 Ib/day ozone generator utilizing
ozone cell with fixed voltage, variable figuring invertor.
Generator to produce 2.0% by weight ozone using compressed
air as feed gas.

4.0 Air Preparation System

Contractor to provide air preparation system consisting of
air compressor, filters and dryers to produce -60°P (dew
point) air as feed to generator. Compressor to have minimum
3.5 scfm output at IOC psig.

5.0 Hydrogen Pero*"ifl«» ven*A Pump

5.1 Pump(s) shall be 0 to 5.0 GPH Prominent diaphragm (or
equal) pumps with manual adjustment. H^ pump to
have GFR Noryl housing and diaphragm with steel core,
EPDM carrier, nylon fabric and PTFE coating.



1
pump Bust be capable of pumping 10% to 50% E2O2
solution.

5.2 H,O2 to be injected ahead of reactor to allow adequate
mixing and intimate contact vith influent water.

6.0 Installation Requirements

The DLTROX® system will consist of:

6.1 UV Reactor Systems

6.2 Control and Ballast Enclosures

6.3 HjOj Feed System

6.4 Ozone Generator

6.5 Air preparation system including air compressor/
dryers and filters

The equipment should be placed on a levelled concrete slab
provided by the client. The client will be responsible for
bringing the electrical power feed supply to the UV reactor
systems. The client also will bring the contaminated water
supply to the Ultrox reactor and be responsible for piping
the treated water to the receiving stream, sewer or POTW.

7.0 Technical Services

7.1 Start Up Services - Ultrox shall supply field
engineer and technician for two weeks to interconnect
equipment and modules at customer site, start-up
equipment and train customer personnel at cost in
addition to basic equipment capital cost.

7.2 Engineering - Engineering information and services
required shall consist of the following:

7.2.1 Complete flow sheet
7.2.2 Complete piping/electrical connection

drawings
7.2.3 Complete electrical single line/control

diagrams
7.2.4 Three (3) copies of the operation and

maintenance procedures for the ozone
generation system and associated controls

7.2.5 Equipment layout drawings

8.0 Special tools or parts for maintenance shall be provided
with equipment.



9.0

The following spare parts shall be provided:

9.1 Ten lamps

9.2 Four ballasts

9.3 Ten quartz sheaths

9.4 Twenty viton sheath seals

10.0 Materials

10.1 Valves will have Type 316 88 bodies with teflon seats
and seals.

10.2 Gaskets to be EPDM material.

10.3 The reactor inJLet and outlet pipes to be Type 304 SS.

11.0 Codes

11.1 Welding standard to be AWS Dl.i with all reactor
welds passivated.

11.2 Electrical systems to be in accordance with National
Electric Code and all electrical enclosures to be
NEM& 4.

12.0 Paint Specification

Carbon steel surfaces to be given: (l) One coat Pervo #2400
Industrial Rustless H.D. primer; and (2) two coats finish
enamel Industrial Rustless Enamel Pervo £2424 Safety Blue.

13.0

Ultrox International has a minimum of nine years' experience
in the design, manufacture and installation of UV/ oxidation
systems .

14.0 Shipping

Reactor module will be shipped in air ride van.

15.0 Testing

15.1 All electrical systems will be factory tested to
ensure proper operation.



16.0

15.2 Reactor velds vill be visually inspected and
hydrostatically tested for leaks during dye
solutions.

15.3 All pumps and piping vill be nydrostatically tested
to ensure leak-proof integrity.

Manufacturer's products are warranted to be free from
defects in material and vorkmanship under proper use,
installation, application and maintenance in accordance with
manufacturer's written recommendations and specifications
for one year from completion of manufacturer's start up
services, not to exceed eighteen months from date of
equipment shipment. Manufacturer's obligation under this
varranty is limited to, and to sole remedy for such defect
shall be, the repair or replacement (at manufacturer's
option) of unaltered products proven to have such defect,
provided such defect is promptly reported to manufacturer
vithin said one year varranty period. In no event vill
manufacturer be liable for business interruptions, loss of
profits, personal injury, costs of delay, or for any other
special indirect, incidental or consequential losses, costs
or damages.

17.0 Equipment and Services Hot Supplied Bv Ultrox

Contractor shall not supply the following materials or
equipment: Pipe and pipe supports and associated detail
engineering, tubing, valves, vire and conduit, conduit
supports, structural and miscellaneous iron, pipe paint,
anchor bolts or any other piping electrical materials and
equipment not specifically indicated as described in above
specification.



ASSOCIATES
MIEMOIRANQTUM

TO:
FROM: Steve Day
DATE: April 9, 1990
REF. NO.: 2427
RE: Data Validation and Evaluation for the

Samples Collected for a Bench Scale Treatability Study
at the Jadco-Hughes Site in Belmont, North Carolina

The following details a data quality assessment and validation for one groundwater
sample collected January 11, 1990 at the Jadco-Hughes project site (the Site) in
Belmont, North Carolina. The sample was obtained for the purpose of conducting a
bench scale treatability study at Ultrox International (Ultrox) and establishing
baseline concentrations of organic contaminants in the untreated groundwater from
the Site. The sample was analyzed for volatile organic compounds (VOC) and base-
neutral/acid extractable organic compounds (BN/A) by the Radian Corporation
(Radian). The methods used for analysis were from "Test Methods for Evaluating
Solid Waste Physical /Chemical Methods", EPA SW-846, 3rd edition, November
1986 (SW-846), Method 8240, "Gas Chromatograph/Mass Spectrometry for Volatile
Organics" and Method 8270, "Gas Chromatography/Mass Spectrometry for Semi-
Volatile Organics: Capillary Column Technique" for VOC and BN/A analysis,
respectively. The quality assurance and data evaluation were conducted in
accordance with guidelines established in SW-846.1

Holding Time Periods and Sample Integrity

Holding time periods were defined within the methods and are summarized below:

VOC -14 days from sample collection to completion of analysis

BN/A -7 days from sample collection to extraction
-40 days from extraction to completion of analysis

Investigation of sampling and extraction dates revealed that the holding time for
BN/A extraction was exceeded due to a delay in sample shipment from Ultrox to

1 Application of quality assurance criteria was consistent with "Laboratory Data Validation
Functional Guidelines for Evaluating Organics Analyses", February 1,1988.
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Radian. The BN/A results for the sample therefore were qualified as estimated (J or
UP-

While the VOC holding time was not violated, it was noted in the analytical report
that the sample received consisted of a one-gallon amber container, the volatile
fraction of which was split from the bulk sample. This is inconsistent with SW-846
sampling procedures and consequently the results were qualified as estimated (J or
UJ).

Reagent Blank Samples

Contamination of the sample due to laboratory conditions or procedures was
monitored by the analysis of a reagent blank sample. Only the VOC blank sample
had a target analyte, 2-hexanone, present, the concentration of which was below the
stated detection limit and was not present in the sample. Consequently, no action
was taken on the data.

Surrogate Compound Percent Recoveries (Surrogate Recoveries)

Individual sample performance for VOC and BN/A analyses was monitored by
means of surrogate recoveries. The acceptance criteria for the surrogate compounds
was specified in the method. Table 1 lists the BN/A surrogate recoveries that
violated the acceptance criteria. The remaining BN/A surrogate and all VOC
surrogate recoveries fell within the control limits specified by the method. No
qualification of the base-neutral fraction data was required per USEPA guidelines.
The acid extractable fraction data for sample W-011190-PS-01 was qualified as
estimated (J) for positive results and unusable (R) for negative results due to
surrogate recovery for 2,4,6-tribromophenol being less than 10 percent.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Percent Recovery

To assess the long term precision and accuracy of the analytical methods on various
matrices, MS/MSD percent recoveries were determined. While insufficient volume
did not allow for a project sample to undergo MS/MSD analyses, a sample of similar
matrix was selected and analyzed. The percent recoveries reported for VOC and
BN/A analyses were within the method acceptance criteria, except as presented in
Table 2, indicating that the methods did exhibit acceptable accuracy and precision.

It should be noted that the relative percent difference (RPD) of duplicate matrix
spike analysis for 4-chloro-3-methyl phenol was found to be 49 percent. While
SW-846 provides no acceptance criteria for method precision, this would violate
precision criteria (RPD < 42) set forth in "Contract Laboratory Program - Statement
of Work for Organics Analysis", February 1988. The lack of guidance for evaluating
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method precision coupled with the fact that the sample used for MS/MSD recovery
determination was from a non-project source resulted in no action on the data.

Overall Assessment

Violation of holding time period criteria resulted in qualification of all BN/A data.
Sample collection techniques inconsistent with those specified in SW-846 resulted
in qualification of all VOC data. Furthermore, violation of surrogate recovery
criteria resulted in the qualification of all acid extractable parameters for sample
W-011190-PS-01. Consequently, these data may only be used for qualitative
assessment of analyte concentration in the groundwater. All qualification of the
data has been discussed and summarized in the provided text and tables.

SD/amr/1

Attachments

cc: Bruce Clegg
David Dempsey



TABLE 1

OUTLYING SURROGATE RECOVERIES FOR
SAMPLES COLLECTED FOR THE

BENCH SCALE TREAT ABILITY STUDY

Sample ID Analysis Compound %R! Limits2 Qualifier^

W-011190-PS-01 BN/A 2-Fluorophenol 264 21-100 J/R
Nitrobenzene-ds 128 35-114
2,4,6-Tribromophenol 8.0 10 -123

Reagent Blank BN/A 2-Fluorophenol 104 21-100 NR

^ %R = Percent Recovery
^Percent Recovery Limits were established by the method.
3The associated ACID extractable parameters should be qualified as follows:

J - The associated value is an estimated quantity (for positive results)
R - The data are unusable (for negative results)^_ _

NR - No additional qualifiers were necessary.



TABLE 2

OUTLYING MS/MSD PERCENT RECOVERIES
FOR SAMPLES COLLECTED FOR THE

BENCH SCALE TREAT ABILITY STUDY

Sample ID1 Analysis Parameter MS MSD Limits2 Qualifier3

MW-75-01 BN/A Acenapthene 45 48 47-145 NR

1 Sample spiked was not from Jadco-Hughes project site.
2Limits were specified in SW-846 Method 8270.
•^Parameter results qualified as:

NR - No additional qualifiers required.



OQ)NlES'ir(G)<GA°IR(EWTEIRS & ASSOCIATES
MEMORANDUM

TO:
FROM: Steve Day
DATE: April 10,1990
REF. NO.: 2427
RE: Data Validation and Evaluation for the Samples Collected

From the Bench-Scale Treatability Study of Groundwater at the
Jadco-Hughes Project Site in Belmont, North Carolina

The following details a data quality assessment and validation for two post-
treatment samples collected February 16, 1990 at Ultrox International (Ultrox). The
samples were obtained for the purpose of evaluating the effectiveness of bench-scale
treatability processes conducted at Ultrox in reducing baseline organic contaminants
in groundwater collected from the Jadco-Hughes Site January 11, 1990. The samples
were analyzed for volatile organic compounds (VOC) and base-neutral/acid
extractable organic compounds (BN/A) by the Radian Corporation (Radian). The
methods used for analysis were from "Test Methods for Evaluating Solid Wastes
Physical/Chemical Methods" EPA SW-846, 3rd edition, November 1986 (SW-846),
Method 8240; "Gas Chromatography/Mass Spectrometry for Volatile Organics"; and
Method 8270, "Gas Chromatography/Mass Spectrometry for Semi Volatile Organics:
Capillary Column Technique" for VOC and BN/A analysis, respectively. The
quality assurance and data evaluation were conducted in accordance with guidelines
established in SW-846.1

Holding Time Periods

Holding time periods were defined within the methods and are summarized below:

VOC - 14 days from collection to completion of analysis

BN/A - 7 days from sample collection to extraction
- 40 days from extraction to completion of analysis

Examination of sampling, extraction and analysis dates revealed that no violations
of holding time periods occurred. Therefore, the data were found to be acceptable
based on the above criteria.

1 Application of quality assurance criteria was consistent with "Laboratory Data Validation
Functional Guidelines for Evaluating Organics Analyses", February 1,1988.
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Reagent Blank Samples

Contamination of the samples due to laboratory conditions or procedures was
monitored by analysis of reagent blank samples. Only the VOC blank samples had
target analytes present. Table 1 outlines analytes detected in reagent blank samples.
Parameter results for samples associated with the reagent blanks were qualified as
non-detect (U). Since the analytes detected within the reagent blanks were generally
at or below the referenced detection limits, no significant laboratory contamination
was observed.

Surrogate Compound Percent Recoveries (Surrogate Recoveries)

Individual sample performance for VOC and BN/A analyses was monitored by
means of surrogate recoveries. The acceptance criteria for the surrogate compounds
was specified in the methods. Table 2 summarizes the BN/A surrogate recoveries
that violated the acceptance criteria. The remaining BN/A surrogates and all VOC
surrogate recoveries fell within the control limits specified by the methods. BN/A
data from samples were qualified as estimated (J/UJ) for base-neutral extractable
parameter results, estimated (J) for positive acid extractable parameter results and
unusable (R) for negative acid extractable parameter results as specified by USEPA
guidelines. It should be noted that while insufficient sample volume precluded
re-extraction and analysis, the associated reagent and method blanks exhibited
acceptable surrogate recoveries for the BN/A analysis.

Matrix Spike/Matrix Spike Duplicate (MS/MSP) Percent Recovery

To assess the long term precision and accuracy of the analytical methods on various
matrices, MS/MSD percent recoveries were determined. While insufficient
volumes prevented a project sample from MS/MSD analysis, a sample of similar
matrix was selected and analyzed for VOC analyses performed on February 23, 1990.
No violations of MS/MSD acceptance criteria was noted and, consequently, an
acceptable level of accuracy was achieved. While no guidance for precision
acceptability was provided in the method, the relative percent difference between
the matrix spike and matrix spike duplicate was found to be low (less than 10%)
indicating an adequate level of precision was achieved.

No MS/MSD analyses were performed with the VOC samples analyzed on
February 21, 1990. The samples consisted of the trip and reagent blanks and,
consequently, would not be a representative matrix for MS/MSD analysis. A
method spike was analyzed, the results of which are presented in Table 3. No
violations of recovery criteria were noted, indicating an acceptable level of accuracy
was achieved on a reagent water matrix. No evaluation of method precision may be
performed on the VOC data generated February 21, 1990.

No MS/MSD analyses were performed for the BN/A analysis. Consequently, no
evaluation of method accuracy or precision was performed on the BN/A samples
and the parameter results were qualified as estimated (J or UJ) for the samples.
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Trip Blank Samples

Potential cross-contamination by diffusion of volatile organic compounds through
the septum seal into the samples during shipment and storage was monitored by
means of trip blank sample TB-2. Methylene chloride and acetone were detected in
the trip blank at concentrations of 6.9 ug// and 5.3 ug//, respectively. Methylene
chloride was qualified as non-detect (U) based upon the associated reagent blank
sample. Acetone was detected in the trip blank at a level below the detection limit
and was not detected in the associated reagent blank. Sample 25-43.2, however, was
determined to contain a relatively high concentration of acetone (4,200 u.g/0 which
may have been the source of the acetone in the trip blank. No action upon the data
was required due to these facts.

Overall Assessment

Violation of surrogate recoveries and lack of MS/MSD analyses resulted in the
qualification of all BN/A data. Consequently, these data may only be used for
qualitative assessment of analyte concentration in the post-treatment sample. VOC
data exhibited acceptable levels of precision and accuracy and, therefore, may be used
for quantitative assessment of analyte concentration in the samples. All
qualification of the data has been discussed and summarized in the provided text
and tables.

SD/amr/2

Attachments

cc Bruce Clegg
David Dempsey



TABLE 1

ANALYTES DETECTED IN REAGENT BLANK SAMPLES
COLLECTED FROM THE BENCH-SCALE TREATABILITY STUDY
OF GROUNDWATER AT THE JADCO-HUGHES PROJECT SITE

Concentration Associated
Blank ID Analysis Parameter (Hg/V Sample'1

Reagent Blank 6A VOC Methylene Chloride 6.7 25 - 43.2

Reagent Blank 6B VOC Methylene Chloride 4.2 J2 25 - 43.2

Butanone 6.8 J 25-43.2

1 Associated sample had parameter results qualified as non-detect (U).
associated value is an estimate.



TABLE 2

OUTLYING SURROGATE RECOVERIES FOR SAMPLES
COLLECTED FROM THE BENCH-SCALE TREATABILITY STUDY
OF GROUNDWATER AT THE JADCO-HUGHES PROJECT SITE

Sample ID Analysis Compound %R* Limits2 Qualifier

25-43.1 BN/A 2-Fluorobiphenyl 36 43-116 J/UJ3

2-Fluorophenol 0.9 21-100 J/R4

Phenol-d5 3.6 10 - 94
Terphenyl-du 22 33 -141
2,4,6-Tribromophenol 0 10-123

1%R = Percent Recovery
^Percent Recovery Limits were established by the method
^The associated BASE-NEUTRAL extractable parameter results should be qualified as follows:

] - The associated value is an estimated quantity for detected analytes.
U] - The analyte was checked for but not detected. The associated value is an estimate.

4The associated ACID extractable parameter results should be qualified as follows:
J -The associated value is an estimated quantity (for positive results).
R - The data are unusable (for negative results).



TABLE 3
RESULTS AND ACCEPTANCE CRITERIA1

FOR VOC METHOD SPIKE SAMPLES COLLECTED
FROM THE BENCH-SCALE TREATABILITY STUDY OF

GROUNDWATER AT THE JADCO-HUGHES PROJECT SITE

Compound %R2 Range - %R

Benzene 89 37 -151
Bromodichloromethane 98 35 -155
Bromoform 87 45 -169
Bromomethane 46 D3 - 242
Carbon tetrachloride 93 70 -140
Chlorobenzene 91 37-160
Chloroethane 57 N/A4

2-Chloroethylvinylether 71 D - 305
Chloroform 92 51 -138
Chloromethane 94 D - 273
Dibromochloromethane 97 53 -149
1,1-Dichloroethane 87 59 -155
1,2-Dichloroethane 86 49-155
1,1-Dichloroethene 104 D-234
1,2-Dichloropropane 85 D-210
ds-l,3-Dichloropropane 105 D - 227
£rans-l,3-Dichloropropane 109 17-183
Ethylbenzene 98 37 -162
Methylene chloride 96 D - 221
1,1,2,2-Tetrachloroethane 94 46-157
Tetrachloroethane 93 64-148
Toluene 92 47 -150
1,1,1-Trichloroethane 85 52-162
1,1,2-Trichloroethane 96 52-150
Trichloroethene 103 71 -157
Vinyl Chloride 123 D - 251
1,4-Bromofluorobenzene - S5 93 86-115
l,2-Dichloroethane-d4 - S 85 76-114
Toluene-ds-S 95 88-110

1 Acceptance criteria from SW-846
2%r = Percent Recovery

= Detected; result must be greater than zero
= No acceptance criteria in method

= Surrogate Compound



APPENDIX D

DETAILED COST ESTIMATES



Note: Abbreviations used in this Appendix:

CY. - Cubic Yards

S.Y. - Square Yards

L.S. - Lump Sum

Ea. - Each

Lb. - Pounds

L.F. - Linear Foot



COST ESTIMATE
ALTERNATIVE 2 - DEED/ACCESS RESTRICTIONS AND MONITORING

JADCO-HUGHES RI/FS

Estimated Cost
Capital Annual Present Worth Total Present

Item Description Cost Cost of Annual Cost Worth

G.I Deed and access restrictions $ 7,300 5 625 S 9,600 5 16,900

G.6 Monitoring 47,000 S 57,500 884,000 931,000

SUBTOTALS S 54,300 5 53..!25 S 593,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 2 S 947.900



ALTERNATIVE 3 - RCRA CAP
JADCO-HUGHES RLTS

Remedial
Component Description

G.I Deed and access restrictions

G.2 RCRA cap

G.6 Monitoring

SUBTOTALS

Fstrmated Co~t

Capital
Cost

Annual
Cost

Present
Worth of

Annual Cost

Total
Present
Worth

S 7,300 S 625 S 9,600

S 365,000 S 12,500 S 193,000

S 47,000 S 57,500 S 884,000

5 419,300 S 70,615 S 1,056,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 3

S 16,900

5 558,000

5 931,000

5 1.505.900



ALTERNATIVE 4 - CAP, GROUND WATER EXTRACTION, UVO TREATMENT AND
DISCHARGE TO FTTES CREEK,

DEED/ACCESS KESTRICTON, CULVERT REPLACEMENT AND MONITORING
JADCO-HUGHES RLTS

Estimated Cost

Item Description

G.I Deed and access restrictions

G.2 RCRA cap

G.6 Monitoring

G.7 Culvert replacement

G.3 Groundwater extraction, treatment
by UVO and discharge to
Tributary B

s

$

s

5

Capital
Cost

7,300

365,000

47,000

332,000

S

$

S

5

Annual
Cost

625

12,500

57,500

0

Present
Wortk of

Annual Cost

S

S

S

5

9,600

193,000

SS4,000

0

S

S

S

5

Total
Present
Worth

16,900

553,000

931,000

332,000

S 1,003,000 S 163,000 S 2,504,000 S 3,507,000

SUBTOTALS S 1,754,300 S 233,625 S 3,590,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 4 S 5.344.900



ALTERNATIVE 5 - SOIL TREATMENT BY SVE
WITH SOIL FLUSHING AND GROUND WATER TREATMENT BY UVO

JADCO-HUGHES RI/FS

Estimated Cost

Item Description

G.I Deed and access restrictions

G.3 Soil Vapor Extraction

G.6 Monitoring

G.7 Culvert replacement

G.3

Tributary B

G.10 Soil Hushing

SUBTOTALS

Groundwater extraction, treatment
bv UVO and discharge to

S

S

S

S

$

S

Capital
Cost

7,300

1,107,000

47,000

332..000

1,003,000

213,000

S

$

$

S

S

S

Annual
Cost

625

0

57,500

0

163,000

11,300

Present
Worth of

Annual Cost

S

S

S

5

S

S

9,600

0

884,000

0

250,400

173,000

S

$

S

S

S

S

Total
Present
Worth

16,900

1,107,000

931,000

332,000

3,507/300

386,000

S 2,709,300 S 232,425 S 3,570,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 5 S 6.279.900



ALTERNATIVE 6 - SOIL DISPOSAL WITH
GROUND WATER TREATMENT BY UVO

JADCO-HUGHES RI/FS

Estimated Cost

Item Description

G.I Deed and access restrictions

G.4 Soil d i s o s a l to RCRA land

G.6 Monitoring

G.7 Culvert replacement

G.S Groundwater extraction, treatment
by LTVO and discharge to
Tributary B

S

S

S

S

5

Capital
Cost

7,300

2,546,000

47,000

332,000

1,003,000

S

S

S

S

S

Annual
Cost

625 S

0 5

57,500 S

0 S

163,000 '5

Present
Worth of

Annual Cost

9,600

0

884,000

0

2,504,000

Total
Present
Worth

S 16,900

S 2,846,000

S 931,000

S 332,000

S 3,507,000

SUBTOTALS S 4,235,300 5 221,125 S 3,397,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 6 5 7.632.900



ALTERNATIVE 7 - ON-SITE SOIL INCINERATION
WITH GROUNDWATER TREATMENT BY UVO

JADCO.-HUGHES RI/FS

Estimated Cost

Item Description

G.I Deed and access restrictions

G-5 On-Site soil incineration

G.6 Monitoring

G.7 Culvert replacement

G.S Groundwater extraction, treatment
bv UVO and discharge to

•• O

Tributary B

5

$

S

5

l

S

Capital
Cost

7,300 $

4,968,000 $

47,000 S

332,000 S

1,003,000 5

Present
Annual Worth of

Cost Annual Cost

625 S 9,600

0 5 0

57,500 S 884,000

0 5 0

163,000 S 2,504,000

Total
Present
Worth

S 16,900

S 4,968,000

S 931,000

5 332,000

S 3,507,000

SUBTOTALS S 6,357,300 5 221,125 5 3,397,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 7 5 9.754.900



ALTERNATIVE 3 - RCRA CAP WITH GROUNDWATER PRETREATMENT
AND DISCHARGE TO POTW

JADCO-HUGHES RLTS

Estimated Cost

Item Description

G.I Deed and access restrictions

G.2 RCRA cap

G.6 Monitoring

G.7 Culver: resiacemsr.:

G.9 Groundwater extraciion,
pretreatment and discharge
to POTW

s

s

s

s

Capital
Cost

7,300

365,000

47,000

332,000

$

$

S

S

Annual
Cost

625

12,500

57,500

0

Present
Worth of

Annual Cost

S

S

S

S

9,600

193,000

884,000

0

S

S

S

S

Total
Present
Worth

16,900

553,000

931,000

332.000

S 459,000 S 104,000 5 1,599,000 S 2,055,000

SUBTOTALS S 1,210,300 S 174,625 S 2,655,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE S S 3.895.900



ALTERNATIVE 9 - SOIL TREATMENT BY SVE
WITH SOIL FLUSHING AND GROUNDWATER TRATMENT AND DISCHARGE TO POTW

JADCO-HUGHES RI/FS

Estimated Cost

Item Description

G.I Deed and access restrictions

G.3 Soil Vapor Extraction

G.6 Monitoring

G.7 Culvert replacement

G.9 Groundwater extraction,
pretreatment and discharge
to POTW

C.10 Soil Flushing

SUBTOTALS

Capital
Cost

S 7,300 S

$ 1,107,000 $

S 47,000 S

S' 332,000 S

Annual
Cost

625 S

0 $

7,500 S

0 S

Present
Worth of

Annual Cost

9,600

0

884,000

0

Total
Present
Worth

S 16,900

S 1,107,000

S 931,000

S 332,000

S 459,000 S 104,000 S 1,599,000 52,053,000

S 213,000 S 11,300 S 173,000 S 386,000

$ 2,165,300 S 173,425 5 2,665,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 9 5 4.330.900



ALTERNATIVE 10 - SOIL DISPOSAL
WITH GROUNDWATER TREATMENT AND DISCHARGE TO POTVV

JADCO-HUGHES RLT5

Estimated Cost

G.I

G.4

G.5

G.7

Description

Deed and access restrictions

Soil disposal to RCRA land

Monitoring

Cuiver t replacement

Grounchvater extraction,
pretreatment and discharge
to POTW

SUBTOTALS

s

s

s

s

s

Capital
Cost

7,300 $

2,846,000 S

47,000 S

332,900 S

459,000 S

Annual
Cost

625

0

57,500

0

104,030

Present
Worth of

Annual Cost

S 9,600

S 0

S 854,000

S 0

S 1399,000

Total
Prsserit
Worth

S 16,900

S 2,846,000

S 931,000

c ^30 nrir,
*-* _• ̂ / — , -^f o *J

S 2.,05S,000

S 3,691,300 S 162,125 S 2,492,600

TOTAL IMPLEMENTATION COST TOR
ALTERNATIVE 10 S 6.1S3.900



ALTERNATIVE 11 - ON-SITE SOIL INCINERATION
WITH GROUNDWATER PRETREATMENT AND DISCHARGE TO FOTW

JADCO-HUGHES RI/FS

d Cn?r

Item

G.I

G.5

G.6

G.7

G.9

Description

Deed and access restrictions

On-Site soil incineration

Monitoring

Cuivert rsriacsment

Groundware: extraction,
•retreatm

to ?OTW
pretreairnent and discharge

$

s

s
c

Capital
Cost

7,300

4,968,000

47,000

332.000

S

c

S

5

Annual
Cost

625

0

57,500

0

S

5

S

S

Present
Worth of

Annual Cost

9,500

0

884,000

0

S

S

S

S

Total
Present
Worth

16,900

4,968,000

931,000

332,000

S 459,000 S 104,000 S 1,599,000 S 2,058,000

SUBTOTALS S 5,813,300 S 162,125 S 2,492,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 11 S 8,305.900



SUMMARY OF REMEDIAL COMPONENT
COST ESTIMATES

JADCO-HUGHES RI/FS

Remedial
Component

1

2

3

4

5

6

/

Description

Deed /Access Restrictions

RCRA Cap

Soil Vapor Extraction

Excavation and Off-Site
Disposal

On-Site Incineration

Aquifer/Surface Water
Monitoring

Culvert Replacement

Capital
Cost

s 7,300

$ 365,000

$1,055,000

52,546,000

$4,968,000

$ 47,000

S 332,000

Annual
Cost

S 625 /yr

S 12,500/yr

nil

nil

nil

S 57,500/yr

ni l

Present
Worth of
Annual

Cost

S 9,600

S 193,000

0

0

0

$ 884,000

0

Total
Present
Worth

S 16,900

5 553,000

51,055,000

52.546,000

54,968,000

S 931,000

S 332,000

10

Groundwater Extraction,
Treatment by UVO and
Discharge to Tributary B .51,003,000 5163,000/yr

Groundwater Extraction,
Treatment by aeration,
and discharge to POTW S 459,000 5104,000/yr

Soil Flushing $ 150,000 $ 11,300/yr

52,504,000 53,507,000

51,599,000 52,058,000

$ 173,000 S 323,000



REMEDIAL COMPONENT COST ESTIMATE
DEED AND ACCESS RESTRICTION

JADCO-HUGHES RI/FS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

I DIRECT CAPITAL COSTS

A DEED AND ACCESS RESTRICTION

A.I Deed Restriction

SUBTOTAL - DIRECT CAPITAL COSTS

L.S. $4,500 $ 4,500

$ 4,500

II INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Cost)
Engineering (10% of Direct Capital Costs)
Construction Supervision (15% of Direct Capital Costs)

SUBTOTAL - INDIRECT CAPITAL COSTS

SUBTOTAL - CAPITAL COSTS

CONTINGENCY (25%)

TOTAL ESTIMATED CAPITAL COSTS

$ 225
450
6Z5

S 1,350

$ 5,350

S 1,460

S 7,310
(57,300
rounded)

III OPERATION AND MAINTENANCE
(5% Discount Rate)

Maintain perimeter fence
$500/yr for 30 years
present worth

CONTIGENCY (25%)

TOTAL ESTIMATED OPERATING AND MAINTENANCE COSTS

$ 7.700

$ 1,930

($9,600
rounded)

TOTAL ESTIMATED COMPONENT COST $ 16.900



REMEDIAL COMPONENT COST ESTIMATE
RCRACAP

JADCO-HUGHES RI/FS

Item Description

I DIRECT CAPITAL COSTS

A RCRA CAP

A.I Project Start-up and
mobilization

A.2 Construction facilities

A.3 Temporary Access Roads

A.4 Clearing and Grubbing

A.5 Consolidation Contaminated Soils
a) Excavate and consolidate

contaminated soils from
former operation area

b) Import, place, compact
fill soils

A.6 RCRA Landfill Cap
a) Pregrade
b) Supply, place, compact

24 inches of clay
c) Supply, place, compact

18 inches of sand
d) Supply and install 60-mil

HOPE liner
e) Supply and install

filter fabric
f) Supply, place, compact

18 inches imported fill
g) Supply and place 6 inches

of topsoil
h ) Hydroseed and fertilizer

cover

A.7 Implement Health and Safety
Plan including provision of PPE

A.8 Project closeout and
demobilization

SUBTOTAL - DIRECT CAPITAL COSTS

Estimated
Quantity

1

1

1

1

ils

500

500

1,000

3,300

2,500

5,000

5,000

2,500

850

5,000

1

1

-COSTS

Unit

L.S.

L.S.

L.S.

Acre

C.Y.

C.Y.

C.Y.

C.Y.

C.Y.

S.Y.

S.Y.

C.Y.

C.Y.

S.Y.

L.S.

L.S.

Unit
Cost

$ 15,000.00

5,000.00

4,000.00

1,000.00

8.00

12.00

6.00

12.00

15.00

6.00

1.30

12.00

15.00

0.40

21,000.00

4,000.00

Total
Cost

$ 15,000

5,000

4,000

1,000

4,000

6,000

6,000

39,600

37,500

30,000

6,500

30,000

12,750

2,000

21,000

4.000

5 224,350



REMEDIAL COMPONENT COST ESTIMATE
RCRACAP

JADCO-HUGHES KITS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

II INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Cost)
Engineering (10% of Direct Capital Costs)
Construction Supervision (15% of Direct Capital Costs)

SUBTOTAL - INDIRECT CAPITAL COSTS

SUBTOTAL - CAPITAL COSTS

CONTINGENCY (25%)

TOTAL ESTIMATED CAPITAL COSTS

$ 11,220
22,440
33.660

S 67,320

$ 291,670

S 72.920

$ 364.590
($365,000
rounded)

III OPERATION AND MAINTENANCE
(5% Discount Rate)

Cap inspections $3,000/yr. for 30 years present worth

Cut grass and fertilize, repair erosion damage
$7,000/yr for 30 years present worth

SUBTOTAL OPERATION AND MAINTENANCE

CONTINGENCY (25%)

TOTAL ESTIMATED OPERATION AND MAINTENANCE COSTS

$ 46,120

S 107.600

$ 153,720

S 38.430

S 192,150
($193,000
rounded)

TOTAL ESTIMATED COMPONENT COST $ 553,000



REMEDIAL COMPONENT COST ESTIMATE
SOIL VAPOR EXTRACTION

JADCO-HUGHES RI/FS

Estimated Unit Total
Item Description Quantity Unit Cost Cost

I DIRECT CAPITAL COSTS

A SOIL VAPOR EXTRACTION

A.I i) Excavate contaminated soil
from former operations area
and consolidated with
l a n d f i l l 500 C.Y. 8.00 S 4,000

ii) Import place and compact
b a c k f i l l 500 C.Y. 12.00 6,000

A.2 Permitting and mobilization 1 L.S. 20,000.00 20,000

A.3 Install dual vacuum extraction
wells including manifold
installation and on-Site gas
chromatography (including H&S) 10 Ea. 3,500.00 35,000

A.4 Trial Start-up 1 L.S. 16,000.00 16,000

A.5 Operation (3 years)
(including H&S and monthly
emissions monitoring) 1 L.S. 200,000.00 200,000

A.6 Air Treatment by GAC 121,000 Lb. 3.00 363,000

A.7 Regrading of Landfill
i) topsoil 295 C.Y. 15.00 4,425
i i) hydroseed and fertilizer

cover 1,760 S.Y. 0.40 704

SUBTOTAL - DIRECT CAPITAL COSTS 5649,130



REMEDIAL COMPONENT COST ESTIMATE
SOIL VAPOR EXTRACTION

JADCO-HUGHES RI/FS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

II INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Cost)
Engineering (10% of Direct Capital Costs)
Construction Supervision (15% of Direct Capital Costs)

SUBTOTAL - INDIRECT CAPITAL COSTS

SUBTOTAL - CAPITAL COSTS

CONTINGENCY (25%)

TOTAL ESTIMATED CAPITAL COSTS

$ 32,460
64,920
97.380

S 194,760

S 843,390

S 210,970

S1.054.S60
($1,055,000
rounded)

III OPERATION AND MAINTENANCE
(5% Discount Rate)

N i l

TOTAL ESTIMATED COMPONENT COST $1,055,000



REMEDIAL COMPONENT COST ESTIMATE
EXCAVATION AND DISPOSAL AT RCRA LANDFILL

JADCO-HUGHES RI/FS

Item

I

A

A.I

A.2

Estimated
Description Quantity

DIRECT CAPITAL COSTS

EXCAVATION AND DISPOSAL

Mobilization/demobilization

i ) Excavation of contaminated

AT RCRA

1

soil
from former operations area 500

i i ) Import, place and compact
backfill in former operations
area 500

A.3

A.4

A.5

Excavation of contaminated soil
from landfill

Transportation and disposal at
Pinewood, S.C. (including H&S)

Regrading of Landfill
i ) import, place and compact

backfi l l
i i) topsoil
i i i ) hydroseed and fertilizer

cover

5,500

9,000

5,500
295

1,760

Unit

LANDFILL

L.S.

C.Y.

C.Y.

C.Y.

Tons

C.Y.
C.Y.

S.Y.

Unit Total
Cost Cost

$ 10,000.00 $ 10,000

8.00 4,000

12.00 6,000

8.00 44..000

205.00 1,845,000

12.00 66,000
15.00 4,425

0.40 704

SUBTOTAL - DIRECT CAPITAL COSTS $1,980,130



REMEDIAL COMPONENT COST ESTIMATE
EXCAVATION AND DISPOSAL AT RCRA LANDFILL

JADCO-HUGHES RI/FS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

II INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Cost)
Engineering (5% of Direct Capital Costs)
Construction Supervision (5% of Direct Capital Costs)

SUBTOTAL - INDIRECT CAPITAL COSTS

SUBTOTAL - CAPITAL COSTS

CONTINGENCY (25%)

TOTAL ESTIMATED CAPITAL COSTS

$ 99,010
99,010
99.010

S 297.030

52,277,160

S 569,290

S2.846.450
(52,846,000
rounded)

III OPERATION AND MAINTENANCE
(5% Discount Rate)

N i l

TOTAL ESTIMATED COMPONENT COST $2,346,000



REMEDIAL COMPONENT COST ESTIMATE
ON-SITE INCINERATION

JADCO-HUGHES RI/FS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

I DIRECT CAPITAL COSTS

A ON-SITE INCINERATION

A.I Circulating bed combustor
mobilization, demobilization,
permitting

A.2 Trial burn

A.3 Excavation of contaminated
soil from former
operations area

A.4 Excavation of contaminated soils
from landfill

A.5 Incineration of soils
(including H&S)

A.6 Backfilling of incinerated
soil on site

A.7 Regrading of landfill
i) topsoil
i i) hydroseed and fertilizer

cover

1

1

500

5,500

9,000

6,000

295

1,760

L.S.

L.S.

C.Y.

C.Y.

Tons

C.Y.

C.Y.

S.Y.

$ 1,200,000.00

$ 250,000.00

8.00

8.00

205.00

18.00

15.00

0.40

$ 1,200,000

250,000

4,000

44,000

1,845,000

108,000

4,425

704

SUBTOTAL - DIRECT CAPITAL COSTS $ 3,456,130



REMEDIAL COMPONENT COST ESTIMATE
ON-SITE INCINERATION

JADCO-HUGHES RLTS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

II INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Cost)
Engineering (5% of Direct Capital Costs)
Construction Supervision (5% of Direct Capital Costs)

SUBTOTAL - INDIRECT CAPITAL COSTS

SUBTOTAL - CAPITAL COSTS

CONTINGENCY (25%)

TOTAL ESTIMATED CAPITAL COSTS

$ 172,310
172,810
172,810

S 518.430

S 3,974,560

S 993,640

S 4.968.200
(54,968,000
rounded)

III OPERATION AND MAINTENANCE
(5% Discount Rate)

N i l

TOTAL ESTIMATED COMPONENT COST S 4,968,000



REMEDIAL COMPONENT COST ESTIMATE
MONITORING

JADCO-HUGHES RI/FS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

I DIRECT CAPITAL COSTS

A.I Shallow saprolite monitoring
well installation

A.2 Deep saprolite monitoring
well installation

A.3 Install piezometer

SUBTOTAL - DIRECT CAPITAL COSTS

Ea.

Ea.

Ea.

$ 3,000

$ 8,000

$ 1,000

$ 6,000

$ 24,000

S 6.000

$ 36,000

II INDIRECT CAPITAL COSTS

Administration and Legal (5% of Subtotal)
Engineering (10% of Subtotal)
Construction Supervision (15% of Subtotal)

SUBTOTAL - INDIRECT CAPITAL COSTS

SUBTOTAL - CAPITAL COSTS

1,800
3,600
5.400

S 10.800

S 46.800
(547,000
rounded)



REMEDIAL COMPONENT COST ESTIMATE
MONITORING

JADCO-HUGHES RLTS

Estimated
Quantity UnitItem Description

III ANNUAL MONITORING
(5% Discount Rate)

A. Years 1-2 Sample Collection and Analysis
• 50 samples @$125/sample $ 6,250/yr
• 50 VOC analyses @ $290/sample $ 14,500/yr
• 20 BNA analyses @ $620/sample $ 12,400/yr
• 20 Metals analyses @ $190/sample $ 3,800/yr
• QA/QC (30% of sample analyses) $ 9,200/yr
• Data management and reporting $ 10,000/yr

Subtotal $ 56,150/yr

Present Worth for Years 1 and 2

B. Years 3-30 Sample Collection and Analysis
• 27 samples @$125/sample S 3,375/yr
• 27 VOC analyses @ $290/sample $ 7,830/yr
• 20 BNA analyses @ $620/sample $ 12,400/yr
• 20 Metals analyses @ $190/sample $ 3^00/yr
• QA/QC (30% of sample analyses) $ 7,200/yr
• Data management and reporting $ 10,000/yr

Subtotal $ 44,600/yr

Present Worth for Years 3 to 30

SUBTOTAL ANNUAL COST

CONTINGENCY (25%)

TOTAL ESTIMATED ANNUAL COSTS

TOTAL ESTIMATED REMEDIAL COMPONENT COST

Unit
Cost

Total
Cost

$ 104,000

$ 603,000

$ 707,000

S 177,000

S 884,000

$ 931,000



REMEDIAL COMPONENT COST ESTIMATE
CULVERT REPLACEMENT

JADCO-HUGHES RI/FS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

I DIRECT CAPITAL COSTS

A CULVERT REPLACEMENT

A.I Project start-up and
mobilization

A.2 Construction facilities

A.3 Repair blocked section
i) Flow diversion
i i) Excavate supply and

place new pipe and
backf i l l

i i i) Soils consolidation on Site

A.4 Televise culvert

A.5 Clean culvert (optional)
i) Flow diversion
i i) Clean culvert
i i i) Soils consolidation on Site

A.6 Slipline culvert with 30-inch
HOPE pipe

A.7 Manholes (12 feet deep)

A.8 Plugs

A.9 Implement Health and Safety
Plan including provision of PPE

A.10 Construction of Silte Spillway
i) Gearing and grubbing
i i) Excavation of spillway

and Berm Construction
i i i ) Spoils Consolidation
iv) 6 inches topsoil
iv) Hydroseed and fertilizer

cover

--

--

--

150

--

10

420

2

2

L.S.

L.S.

L.S.

L.S.
CY.

L.S.

L.S.
L.S.
C.Y.

L.F.

Ea.

Ea.

$ 8,000.00 $

5,000.00

4,700.00

12,100.00
6.00

7,500.00

4,700.00
12,500.00

6.00

125.00

3,000.00

6,000.00

8,000

5,000

4,700

12,100
900

7,500

4,700
12,500

60

52,500

6,000

12,000

2.5

1,900
600

2,000

12,100

L.S.

Acres

C.Y.
C.Y.
C.Y.

S.Y.

16,000.00

1,000.00

8.00
6.00

15.00

0.40

16,000

2,500

15,200
3,600

30,000

4,840



REMEDIAL COMPONENT COST ESTIMATE
CULVERT REPLACEMENT
JADCO-HUGHES RI/FS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

A.11 Project closeout and
demobilization

SUBTOTAL - DIRECT CAPITAL COSTS

L.S. 6,000.00 6,000

$ 204,100

II INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Cost)
Engineering (10% of Direct Capital Costs)
Construction Supervision (15% of Direct Capital Costs)

SUBTOTAL - INDIRECT CAPITAL COSTS

SUBTOTAL - CAPITAL COSTS

CONTINGENCY (25%)

TOTAL ESTIMATED CAPITAL COSTS

$ 10,210
20,420
30,630

$ 61.260

$ 265,360

S 66.340

$ 331,700
(5332,000
rounded)

III OPERATION AND MAINTENANCE
(5% Discount Rate)

N i l

TOTAL ESTIMATED COMPONENT COST $ 332,000



REMEDIAL COMPONENT COST ESTIMATE
GROUNDWATER EXTRACTION,

TREATMENT BY ULTRAVIOLET OXIDATION
AND DISCHARGE TO TRIBUTARY B

JADCO-HUGHES RI/FS

Estimated Unit Total
Item Description Quantity Unit Cost Cost

I DIRECT CAPITAL COSTS

A EXTRACTION WELLS

A.I Mobilization 1 L.S. $ 10,000.00 $ 10,000

A.2 Install extraction wells
(6-inch diameter steel casing,
40 feet deep) 1 Ea. 6,000.00 6,000

A.3 Install extraction well 6-inch
diameter steel casing
20 feet deep) 2 Ea. 3,000.00 6,000

A.4 Perform pumping test 3 Ea. 2,000.00 6,000

A.5 Install 6-inch diameter perforated
drain (average depth 15 feet) 850 L.F. 75.00 63,750

A.6 Install submersible pumps 6 Ea. 1,400.00 8,400

A.7 Install manholes (18 feet deep) 5 Ea. 4,000.00 20,000

A.8 Construct forcemain from wells
and tile system to treatment
system 1,200 L.F. 10.00 12,000

A.9 Supply electrical servicing,
controls and flow measurement 1 L.S. 15,000.00 15,000

A.10 Health and Safety 1 L.S. 10,000.00 10,000

B ULTRAVIOLET OXIDATION

B.I Treatment plant building 1 L.S. 50,000.00 50,000

B.2 UVO treatment system 1 L.S. 400,000.00 400,000

C DISCHARGE TO FTTES CREEK

C.I Discharge line to Tributary "B" 1 L:.S. 10,000.00 10.000

SUBTOTAL - DIRECT CAPITAL COSTS 5 617,150



REMEDIAL COMPONENT COST ESTIMATE
GROUNDWATER EXTRACTION,

TREATMENT BY ULTRAVIOLET OXIDATION
AND DISCHARGE TO TRIBUTARY B

JADCO-HUGHES RI/FS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

II INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Cost)
Engineering (10% of Direct Capital Costs)
Construction Supervision (15% of Direct Capital Costs)

SUBTOTAL - INDIRECT CAPITAL COSTS

SUBTOTAL - CAPITAL COSTS

CONTINGENCY (25%)

TOTAL ESTIMATED CAPITAL COSTS

III OPERATION AND MAINTENANCE
(5% Discount Rate)

UVO treatment operation and maintenance
$95/300/yr for 30 years present worth

Extraction system operation and maintenance
$5,000/yr for 30 years present worth

NPDES monitoring and reporting
$30,000/yr for 30 years present worth

SUBTOTAL OPERATION AND MAINTENANCE COST

CONTINGENCY (25%)

TOTAL ESTIMATED OPERATION AND MAINTENANCE COST

TOTAL ESTIMATED COMPONENT COST

$ 30,860
61,720
92.570

S 182.150

S 802..300

S 200.600

S 1,002.900
($1,003,000
rounded)

$ 1,465,000

$ 77,000

S 461.000

S 2,003,000

S 501.000

S 2,504.000

5 3,507,000



REMEDIAL COMPONENT COST ESTIMATE
GROUNDWATER EXTRACTION,
PRETREATMENT BY AERATION

AND DISCHARGE TO POTW
JADCO-HUGHES RI/FS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

I DIRECT CAPITAL COSTS

A EXTRACTION WELLS

A.I Mobilization

A.2 Install extraction well
(6-inch diameter steel casing,
40 feet deep)

A.3 Install extraction wells
6-inch diameter steel casing
20 feet deep)

A.4 Perform pumping test

A.5 Install 6-inch diameter perforated
drain (average depth 15 feet)

A.6 Install submersible pumps
(including one spare pump)

A.7 Install manholes (18 feet deep)

A.8 Construct forcemain from wells
and tile system to treatment system 1,200

A.9 Supply electrical servicing,
controls and flow measurement

A.10 Health and Safety

B PRETREATMENT BY AERATION

B.I Aeration tank and pretreatment
system

B.2 Carbon contactors and associated
piping

C HOOKUP TO POTW

SUBTOTAL - DIRECT CAPITAL COSTS

L.S.

Ea.

$ 10,000.00 $ 10,000

6,000.00 6,000

2

3

850

6

5

,200

1

1

1

1

1

Ea.

Ea.

L.F.

Ea.

Ea.

L.F.

L.S.

L.S.

L.S.

L.S.

L.S.

3,000.00

2,000.00

75.00

1,400.00

4,000.00

10.00

15,000.00

10,000.00

50,000.00

50,000.00

25,000.00

6,000

6,000

63,750

8,400

20,000

12,000

15,000

10,000

50,000

50,000

25,000

5 232,150



RENTEDIAL COMPONENT COST ESTIMATE
GROUNDWATER EXTRACTION,
PRETREATMENT BY AERATION

AND DISCHARGE TO POTW
JADCO-HUGHES RI/FS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

II INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Cost)
Engineering (10% of Direct Capital Costs)
Construction Supervision (15% of Direct Capital Costs)

SUBTOTAL - INDIRECT CAPITAL COSTS

SUBTOTAL - CAPITAL COSTS

CONTINGENCY (25%)

TOTAL ESTIMATED CAPITAL COSTS

III OPERATION AND MAINTENANCE
(5% Discount Rate)

Discharge to POTW (25 gpm @ $1.50/1000 gallons)
$20,0007 yr for 30 years present worth

Activated carbon replacement
$33,000/yr for 30 years present worth

Discharge Monitoring
$10,000/yr. for 30 years present worth

Extraction and treatment system operation and maintenance
$20,000/yr for 30 years present worth

SUBTOTAL OPERATION AND MAINTENANCE

CONTINGENCY (25%)

TOTAL ESTIMATED OPERATION AND MAINTENANCE COSTS

S 14,110
28,220
42,330

S 84,660

$ 366,810

S 91,700

S 458,510
(5459,000
rounded)

$ 307,000

$ 510,000

$ 155,000

S 307.000

$ 1,279,000

S 319,750

S 1,598.750
($1,599,000
rounded)

TOTAL ESTIMATED COMPONENT COST $ 2,058,000



REMEDIAL COMPONENT COST ESTIMATE
SOIL FLUSHING

JADCO-HUGHES RI/FS

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

I DIRECT CAPITAL COSTS

A RECHARGE SYSTEM

A.I Mobilization 1

A.2 Install recharge forcemain
and distribution header to
recharge wells 1

A.3 Install manholes
(15 ft. deep each) • 3

A.4 Install 6 inch diameter perforated
drain (average depth 15 ft) 300

A.5 Install submersible sump pump 1

A.6 Install hydraulic monitoring
system (piezometers) 10

A.7 Contruct forcemain from collection
system to treatment plant 600

A.8 Supply and install electrical
servicing controls and flow
measurement 1

A.9 Health and Safety 1

L.S.

L.S.

Ea.

L.F.

Ea.

Ea.

L.F.

L.S.

L.S.

$ 7,000.00 $ 7,000

10,000.00

3,500.00

1,000.00

10.00

15,000.00

10,000.00

10,000

10,500

75.00 22,500

1,400.00 1,400

10,000

6,000

15,000

10.000

SUBTOTAL - DIRECT CAPITAL COSTS $ 92,400



REMEDIAL COMPONENT COST ESTIMATE
SOIL FLUSHING

JADCO-HUGHES

Item Description
Estimated
Quantity Unit

Unit
Cost

Total
Cost

II INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Cost)
Engineering (10% of Direct Capital Costs)
Construction Supervision (15% of Direct Capital Costs)

SUBTOTAL - INDIRECT CAPITAL COSTS

SUBTOTAL - CAPITAL COSTS

CONTINGENCY (25%)

TOTAL ESTIMATED CAPITAL COSTS

III OPERATION AND MAINTENANCE
(5% Discount Rate)

Recharge System operation, maintenance and monitoring
(Supplemental to Groundwater Extraction and Treatment System)
$5,000/yr for 30 years present worth

Additional sewerage charge
(5 gpm@ $1.50/1000 gallons
$4,000/yr for 30 years present worth

SUBTOTAL OPERATION AND MAINTENANCE

CONTINGENCY (25%)

TOTAL ESTIMATED OPERATION AND MAINTENANCE COSTS

TOTAL ESTIMATED COMPONENT COST

$ 4,620
9,240
13.860

S 27.720

$ 120,120

S 30.030

S 150,150
(5150,000
rounded)

$ 76,900

$ 61,500

$ 138,400

S 34.600

S 173,000

S 323,000



APPENDIX E

LETTER FROM SUPPORT AGENCY



State of North Carolina
Department of Environment, Health, and Natural Resources

Division of Solid Waste Management
P.O. Box 27687 • Raleigh, North Carolina 27611-7687

James G. Martin, Governor William L. Meyer
William W. Cobcy, Jr., Secretary Director

24 September 1990

Mr. Greer C. Tidwell
Regional Administrator
US EPA Region IV
345 Counland Street
Atlanta, Georgia 30365

RE: Conditional Concurrence with the Record of Decision
Jadco-Hughes NPL Site
Belmont, Gaston County, NC

Dear Mr. Tidwell:

North Carolina appreciates the opportunity to comment on the Record of Decision
(ROD) for the subject site and looks forward to working with EPA on the final resolution
of the problems at this site. The State concurs with the attached draft ROD and Remedial
Alternative Selection for the Jadco-Hughes Site, Gaston County, Belmont, North Carolina,
subject to the following comments, conditions, or exceptions:

1. Because off-site private wells have been found to contain site contaminants
below the MCL, it is imperative that off-site private wells be included in the
groundwater monitoring requirements, regardless of whether these wells are
currently being used for drinking water or not

2. Because soil flushing is proposed as a soil treatment, the remedial design
should also include provisions for initiating in-situ bioremediation in
conjunction with soil flushing. This approach may produce additional benefits
for little additional cost.

3. The draft ROD states that the UV-ozone treatment is the selected
contingency alternative to be used if the Belmont POTW will not accept the
pretreated groundwater. We are concerned that this technology is not proven
to be reliable. If the Belmont POTW does not accept the groundwater, we



Mr. Greer C Tidwell
.j 24 September 1£JK)
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1 advise that a thorough review of treatment technologies be conducted to
% establish whether UV-Ozone treatment is the best suited for the task (as

opposed to steam stripping or air stripping, for example). If UV-Ozone
treatment is ultimately selected, we request that there be no less frequent
than weekly monitoring of the effluent discharge in the first 3 months of

a operation to establish the technology's reliability and ensure compliance with
^ the NPDES permit.

a 4. State concurrence in the Record of Decision and Remedial Alternative
I Selection is based solely upon the information contained in the attached
| Record of Decision and Remedial Alternative Selection. 'Should the State
" receive new or additional information which significantly affects the
' conclusions or remedy selection contained in the Record of Decision and
' Remedial Alternative Selection, it may modify or withdraw this concurrence,

effective immediately, upon written notice to EPA Region IV. Such notice
shall contain a statement of the reason or reasons for the modification or
withdrawal of State concurrence.

5. State concurrence in this Record of Decision and Remedial Action
Alternative Selection in no way binds the State to concur in future decisions
or commits the State to participate in future activities regarding this site
including but not limited, to remedial design selection or State participation,
financial or otherwise, in the clean up of the site. The State reserves the right
to review, comment and make independent assessments of all future work
relating to this site.

Again, the State appreciates the opportunity to comment on the ROD, and we look
forward to working with you on the remedial design.

Respectfully yours,

William L. Meyer

WLM/acr

cc: George Everett

Enclosures


