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DECLARATION FOR THE RECORD OF DECISION

Site Rame 3 Location

~

Jadco-Bughes 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 Carclina,
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
(SARAR) 42 U.S.C. Section 9601 et. seq., and to the extent
practicable, the National 0il and Hazardous Substances Pollution
Contingency Plan (NCP), 40 CFR Part 300.

This decision ic based upon the contents of the Administrative Record
for the Jadco-Hughes size.

The State of of North Carclina 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
endangerment to public health, welfare, or the environment.

Description of the Selected Remedy

This remedy is the final action for the site. It addresses the
groundwater contamination, which constitutes the principal health
threat remaining at the gite, 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 diversicon of the flow of surface water and replacement of an
onsite culvert. Soil treatment will be conducted in situ with a soil
vacuum extr@ction system followed by soil flushing.

The major dﬁﬁponanta of the selected remedy include:
s

() 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 S0il Vapor Extraction followed by carbon adsorption of
removed vapor;

o Soil Plushing 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 praeference for remedies that employ treatment that reduces
toxicity, qﬁﬁility, or volume as a principal element. Because these

to this action.

&l,wg?\_ —+4¥*~wvﬁjkivb e QVE”7/QE7

Greer C. Tidwell, Ragional Administrator Date




DECISTON SUMMARY

Site Location ancd Description

The Jadco-Hugheg 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-Hughes site is approximately six acres in eize. 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 18 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 suppliee 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 residente 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 epring is located just east of the site proper. This
spring histgrically flowed north and west and merged into tributary B
downstream af the mouth of the buried culvert. Drainage from this
spring currémtly flows across the former operations area, and
discharges into Tributary B.

There are no designated North Carolina State Significant Habitats,
neor historic landmark eites 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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NORTH BELMONT, GASTON COUNTY

JADCO-HUGHES SUPERFUND SITE
NORTH CAROLINA

SITE LOCATION MAP
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agquifer and the upper saprolite aquifer. Data generated during the
Remedial Investigation (RI) confirmed that there is no confining zone
between the. two aguifers 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 13971 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 196%9. During ite 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 197%
after numerous complaints by neighboring residents and the
documentation of frequent spills during the years of operation. 1In
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 solil was consolidated and covered in an onsite
landfill located in the southwest quadrant of the site. All
remaining large storage tanke, a mobile tanker, and numerous residual
drume were removed in 1983.

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 (ERS). The resulting HRS 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
Investigatidn and Peasibility Study (FS), or RI/FS. In September
1986, an Adﬁlnintrative Order on Consent was agreed upon by EPA and
the PRP Stegring Committee. The Administrative Order outlined the
terms under which EPA would allow the PRP Steering Committee to
conduct the RI/PFS.

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.

Community Relations Activities

The majority of public interest and participation occurred during the
years of active operation and subseguent 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
operatione, removal of thousands of drume as well as numeroue large
storage tamks, and the elimination of spills and fish kills that were
observed by the residents, publiic 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 meetinge 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, 1590.

The Responeiveness Summary, which compiles all comments received
during this period, in included as Rppendix 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 consiste 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 mogltoring 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 Characteristics

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 site is.underlain by approximately 100 feet of silty sands, sandy
gilts, clays and gilts containing variable amounts of unconsolidated
granite, diorite schist and gniess. The main geclogic unit at the
gite 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 depoeits were encountered predominantly at the
northern end of the site and consisted of clays and silts, with
legser amounts of fine to medium grain sand.

The regional hydrogeclogy is characterized as the Piedmont
phyeiographic province. The Crystalline Rock Aquifer is the
principal agquifer 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 focueed 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 vépors in air by photoionization.

Four areae 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 gite;
o the former operations area located in the southeastern

quadrant of the site;

o) the 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 gite contamination.
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Landfill Area

The landfill area originated during the 1978 cleanup and reportedly
containe 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
contaminaticn 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, phenoclic compounds and
trichlorcbenzene 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 PCB 1248 was detected in the landfill and antimony, lead and
beryllium were detected at concentrations above estimated background
levels.

Former gpgratiqns Area

The former operations area was used for distallation and processing
of waste chemicals. Numerougs 8pills were reported to have occurred
in this area ancd 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
contaminante of concern were identified for the former operations
area. These include 1,2~dichloroethane, trichloroethene, acetone,
and PCB 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.

Pormer Decant Pit Areas

The decant pits ware 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 recordad in the State’s
filea 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, perscnal interviews conducted with area
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8 SOIL CONTAMINANTS IN LANDFILL

Compound Concentration
F.0.D. (1) Minimum Maximum

VOCs (mg/kg)

acetone 9/19 ND 72
2-butanone 3/19 ND 170
1,1-dichloroethane 1/19 ND 0.0027
l,2~dichloroethane 4/19 ND 9.3
ethylbenzene 6/19 ND 65
methylene chloride 7/19 ND 11.0
4-methyll-2-pentanone 3/19 ND 19.000
1,1,2,2-tetrachloroethane 1/19 ND 0.0095
tetrachloroethene 8/19 ND 12
toluene 7/19 ND 620
1,1,1-trichlorocethane 1/19 ND 0.014
l1,1,2-trichloroethane 1/19 ND 0.0028
trichloroethene 2/19 ND 3.5
total xylenes g8/19 ND 320

BNAB (mg/kg)

acenaphthene 2/13 ND 0.98
anthracene 1/13 ND 1
benzo(o)anthrene 1/13 ND 3.1
benzo(a)pyrene 1/13 ND 3.6
benzo(b)fiuoranthene 1/13 ND 2.7
benzo(g,h,i)perylene 1/13 ND 1.4
benzo (k) flouranthene 1/13 ND 2.2
benzoic acid 5/13 ND 35
bis(2-chlorethyl)ether 2/13 ND 1.7
bis(2-ethylhexyl)phthalate 11/13 ND 260
butylbenzylphthalate 5/13 ND 8.2
2-chlorophencl 5/13 ND 90
chrysene 2/13 ND 3,400
1,2~dichlorobenzene 4/13 ND 2.1
di-n-butylphthalate 9/13 ND 8.4
di-n-octylphthalate 2/13 ND 6.1
fluoranthene 2/13 ND 5.4
fluorene 2/13 ND 0.69
indeno(1,2,3-cd)pyrene 1/13 ND 2.0
2-methylnaphthalene 5/12 ND 2.9
2-methylphenol 5/13 ND 9.1
4-methylphenol 5/13 ND 2.5
naphthal : 5/13 ND 6.3
phenanthill 1/13 ND 3.4
phenol ¥ 5/13 ND 24
pyrene ' 2/13 ND 5.6
1,2,4-trichlorobenzene 7/13 ND 86
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TARBLE 1 (cont.)

SUMMARY OF DETECTED COMPOUNDS IN SOIL-LANDFILL AREA
JADCO-EUGHEES RI/FS

concentrations
Compound F.0.D. (1) Minimum Maximum
Pesticides/PCDs (mg/kg)
Aroclorl248 ND 36.0
Metals and Total Cyanide (mg/kg)
aluminum 9/9 1.6 27.6
antimony 3/9 ND 0.0475
arsenic 2/2 0.031 0.047
barium 9/9 0.027 0.268
beryliium 4/¢ ND 0.002
cadmium 6/9 ND 0.004
calcium 9/9 1.2 16.4
chromium 9/9 0.006 0.19
aluminum 8/9 1.6 27.6
antimeny 3/¢9 ND 0.0475
arsenic 2/2 0.031 0.047
barium 9/9 0.027 0.268
beryllium 4/9 ND 0.002
cadmium 6/9 ND 0.004
calcium 5/9 1.2 16.4
chromium 9/9 0.006 0.19
cabalt 2/9 0.01 0.03
copper $/9 0.035 1.01
iron 9/9 17.0 63.7
lead 2/2 0.005 0.556
magnesium 3/9 1.4 g.9
manganese 8/¢ 0.11 0.95
mercury 6/9 ND 0.0002
nickel g/9 0.0056 0.06
potassium 6/9 ND 0.885
silver 2/9 ND 0.0009
sodium 4/9 ND 0.757
thallium 2/¢ ND 0.00011
vanadium 9/9 0.037 0.29
zinc 9/9 0.0234 0.175
Total Cyanide 3/17 ND 0.008%
Notes: iy
(1) FOD - Frequenmy of Detection.

- The abowe data assessment was based on samples collected from the
following locations: BH (Mw-3), BH-7, BH-8,BH9,BH-10, BH-11,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

Compound

VOoCs

acetone

2-butancne
l,2-dichlorocethane
l,2-dichloroethene
methylene chloride
4-methyl-2-pentanone
toluene
trichlorocethene
vinyl chloride

BNASs
bis(2-chloroethyl)ether

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

PCBe

aroclor-1248

Notes:

F.0.D -~ Frequency of Detection.

ND ~ Not Detected.

JADCO~HUGHES RI/FS

Consentrations in Soil(mg/ka)

F.0.D

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

1/9
5/9
3/9

1/4

Minimin

SEEEEEEEE

g

ND

g

Max imum

0.232
0.21
0.29

The above data assessment was based on samples collected from the

following locations:

BH(MW-6), BH-17, BH-18, BH-19,

BH-20, BH-21,

TP-7.

Analytieal results for full list of TCL compounds and detected

limits exe 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 gouth decant pits were at least 15 feet deep since a
bulldozer was observed to be completely hidden while inside the
pite. The use of the pirs was discontinued following a state
inspection in 1977. The RI alsc 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 nc longer constitute a source of
groundwater contamination. Soils from the decant pits will not be
further remediated.

Southeastern "Swale" Areas

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
goile. 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 scils characterization of the site.

Concentrations of PCB were observed up to 1500 mg/kg, (or ppm). R8s 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 PCBe at 10 mg/kg. This cleanup goal was derived
from the USEPA PCB Cleanup Spiil Policy and will be conducted in
accordance to TSCA.

Surface Water and Sediments

BAs 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 gite 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
discharges gf waste materials occurring at regular intervals during
facility operations. At least two fish kills were considered to be
caused by surface 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 locatione of all surface water and
eediment 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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Tabie 3

SUMMARY OF DETECTED COMPOUNDS
IN SOIL-DECANT PIT AREAS
JADCO-HUGHES RI/FS

Consentrations in Soil (ma/kg)

Compound F.O0.D Minimum Max imum
VOCs

acetone 16/28 ND 1.8
2-butanone 4/28 ND 6.6
chlorobenzen 1/14 ND 0.0015
chloroform 3/14 ND 0.053
1,2-dichloroethane 3/14 ND 0.E3
ethylbenzen 3/14 ND 1.3
2~-hexancne 1/28 ND 0.0386
methylene chloride s/28 ND 0.093
4-methyl-2-pentanone 4/28 ND 35
1,1,2,2-tetrachloroethane 5/14 ND 0.38
tetrachloroethene 5714 ND 5.3
tcluene 3/14 ND 2.9
1,1,2-trichloroethane 3/14 ND 0.023
trichloroethene 4/14 ND 0.46
total xylenes 3/14 ND 9.1
BNAs

bix(2-ethylhexyly)phthanlate 7/14 ND 1.1
butylbenzylphthalate /7 ND 0.11
2-chlorophenol 2/18 ND 0.77
di-n-butylphthalate 8/15 ND .74

Notes:

F.0.D. - Frequency of Detection.

ND - 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,
TP-11. s
";;

AnalyticaFresults for full list of TCL compounds and detected
limite are‘provided in in Appendix M.
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TABLE 4
O
SURFACE VIATER SAMPLE RESULTS
DETECTEDN COMPOUNDS
JADCO-HUGHES RI/FS
Upstream of site Adjecent to Site Downstream of Confluence
o Range of Range of Rangye of -
Pt Consentrations Consentrations Consent.rations N
Compound FOD (ug/1) FOD (ug/L) FOD (ug/L) (Ox}
VOCs
acetone 4/4 2.4-8.7 6/6 2.2-12 1/1 3.3
carbon tetrachloride 0/4 ND 2/6 3.4-13 1/1 0.60
chlorobenzene 0/4 ND 2/6 1.43-2.743 0/1 ND
chloroform 0/4 ND 3/6 15-23 1/1 3.1
1,1-dichloroethane 0/4 ND 1/6 0.29J 0/1 ND
1,2-dichloroethane 0/4 ND 3/6 7.0-140 1/1 1.5
1,2-dichloroethene (total) 0/4 ND 3/6 2.0-14 V/1 0.43
4-methyll-2-pentanone 0/4 ND 2/6 0.987-1.9J 0/1 ND
tetrachloroethene 1/4 0.35J 2/6 0.213-2.3 1/1 0.69JL
toluene 1/4 1.13 3/6 1.213-6.12 1/1 1.4
trichlorethene 0/4 ND 3/6 1.7-10 1/1 0.49
1,1,1-trichloroethane 0/4 ND 1/6 0.384J 0/1 ND
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 in Appendix M.
Average concentrations are ased on detected values only.



TABLE 4 (Cont.)

SURFACE YATRR SAlIPLE RRSULTS
DPRTRCTRD OOU:POURDS
JARCO-HUGHES RI/FS

Downstream
Upstream of Site Adjacent to Site of Confluence
, Range Averae Range Average Range Average
Compound " FoD (ug/1) (ug/L) FOD (ug/L) (ug/1L) FOD (ug/L) (ug/L)
BNAS
bis(2-chloroethyl)ether 0/4 ND ND 2/6 1.732.123 1.9J 0/1 ND ND
bis(2-ethylbhxyl)phthalate 4/4 4.4-100 30 6/6 3.1-60 20 1/1 94 94
butybenzyphthalate 1/4 ND-1.0J 1.00 0/6 ND ND 0/1 ND ND
1,3-dichlorobenzene 0/4 ND ND 1/6 ND-1.5J 1.5J3 0/1 ND ND
1,4-dichlorobenzene 0/4 ND ND 2/6 2.3-2.73 2.4J 00/1 ND ND
Diethylphthalate 0/4 ND ND 1/6 ND-1.5J3 1.5J 0/1 ND ND
di-n-butylphthalate 4/4 3.5-8.7 6.4 4.1-6.1 5.0 1/1 7.1 7.1
4-methylphenol 1/4 ND-1.6J 1.6J 0/6 ND ND 0/1 ND ND
1,2,4-trichlorobenzene 0/4 ND ND
Notes:

FOD -Frequency of Detection

J - an estimated quantity

ND-Not detected

Analytical results for full list of TCL compounds detection limite are provided in Appendix M.

9

6
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Compound .+ POD
Pesticdes/PCPs
beta-BHC 1/4
delth-BHC 0/4
gamma~BHC (lindane) 1.4
dieldrin 0.4
Notes:

FOD -Frequency of Detection
J - an estimated quantity
ND-Not detected

TABLE 4 (Cont.)

SURFACR VATER SAINPLR RESULTS
DETECTED OOHPOURDS
JADCO-HUGITES RI/FS

Upstream of Site Adjacent to Site

Range Averae Range Average
{ug/1) (ug/L) FOD {(vg/L) (ug/L)
ND-0.46C 0.46C 0/6 ND ND
ND ND 1/6 ND-0.015C 0.051¢C
ND-0.41C 0.41C 0/6 ND ND
ND ND 1/6 ND-0.059C 0.059cC

FOD (ug/L)

0/3
0/3
0/3
0/3

Downstream
of Confluence

Range

ND
ND
ND
ND

Analytical results for full list of TCL compounds detection limits are provided in Appendix M.

AVQI‘QQ?
(ug/L)’

ND
ND
ND
ND

Ui

O

L0
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currently flowing across the former operations area. The
contamination detected in the surface water is similar to the
contaminatien 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 contaminante 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 gystem 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:

acetone
chloroform

vinyl chloride

2-butancne (also known as methylethylketone)
carbon tetrachloride

1,2-dichloroethene

methylene chloride

4-methyl-2-pentanone (also known ase methyl-isobutyl ketone)
l,2-dichloroethane

benzene

l,1-dichloroethene

trichloroethene

O 000 O0OO0OOOOO OO0

voc contamxéation is most prominent in the former operations area at
well MW6ES agh the former south decant pit area at wells MwW2D and

PWl. Groundwater contamination by VOCs is also evident at the
.following monitoring wells: MW3S, MW7S, MW8S, and MWSD. VOCs
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, alsc 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

GROUNDWATER - VOC SAMPLE RESULTS

5 9 030 JADCO-HUGHRS RI/PS
: Range

VOCs F.O0.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
l.1-dichloroethane 8/17 ND-110
1,2-dichloroethane 13/17 ND-5,531
l,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 /17 ND-68,000
total xylenes 8/17 ND-5,402

(1) F.O.D. « Prequency 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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GROUNDWATER - BNA DATA SCREER

9 031 JADCO-BUGHES RI/PS

Range
BNA F.O0.D. (ug.L)
benzoic acid 2/17 ND-4,800
bis(2-chlorethyl)ether 10/17 ND-29,000
bis(2-chloroisopropyl)ether 1/17 ND-11
bis(2-ethylhexyl)phthalate 9/17 ND-270
l,2-dichloroebenzene 7/17 ND-89
1,3-dichlorobenzene 7/17 ND-89
1,4-dichlorobenzene 9/17 ND-590
di-n-butyphthalate 6/117 ND-680
di-n-octylphthalate 4/35 ND-3.1
2-methylphenol 1/17 ND-26
4¢-methylphenol 1/17 ND-74
naphthalene 1/17 ND-§8.1
phenol 3/17 ND-1700
1,2,4~-trichlorbenzene 8/17 ND-3000
Notes:

(1) F.0.D. - Frequency of Detection

(2) ND - Not Detected

(3) Table 1.1. (including groundwater)

Analtyical reslute for full list of TCL compounds and detected
limite are provided in Appendix M.
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o] bis(2-chloroethyl)ether
o 1,3,4-trichlorobenzene
o l,4-dichlorobenzerne

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

The presence of BNA compounds follows the pattern of prominent VOCs.
The BNA 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 agquifer. Twenty-one metals were detected
in groundwater samples and are shown in Table 7. Comparison to
background concentratiocnes, as well as frequency of detection were
utilized in the selection of contaminants of concern. The
concentrations of eleven metals exceeded drinking water criteria:

aluminum
antimony
arsenic
beryllium
cadmium
chromium
iron

lead
manganese
nickel
vanadium

OO0 O0OO0ODOOOODOODO O

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.

Summary of Site Riskse

The following discussion provides an overview of the hageline public
health and emvironmental risk evaluation for the Jac -Rughes site.
It is based on the "Superfund Risk Assessment for the Jadco-Hughes
Site, NortkBelmont, North Caroclina". The baseline evaluation helps
determine_tf a remedial action is necessary at the gite. It is
designed to represent an evaluation of the "no-action alternative®,
in that it identifiee 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.
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Table 7

9 05 GROUNDWATER - BNA DATA SCREEN
JADCO-HUGHES RI/PS
BNA P.0.D.
on-Site Groundwater
aluminum 16/16
antimony 7/16
arsenic 8/25
barium 16/16
beryllium 2/16
cadmjum 3/16
celcium 16/16
chromium VI 22/25
cobalt 13/16
copper 13/16
iron 16/16
lead 18/45
magnesium 16/16
manganese 16/16
nickel 14/16
potassium 4/16
gilver 3/24
sodium 16/16
thallium 1/16
vanadium 13/16
zinc 24/24
ol
Notes: e
) F.0.D. - Prequency of Detection

(1
(2) ND - Not Detected
(3

) Criteria and references provided on Table 1.1.

(including background)

Range
(ug.L)

ND~-130
ND-0.39
ND-0.0S
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

Analtyical resluts for full list of TCL compounds and detected
limits are provided in Appendix M.



5 9 034

Former

TABRLE 8
SUBSURFACE SOIL EXPOSURE POINT CORCENTRATIORS

JADCO-HIGHES SUPERFUND SITE

fluoranthene

fluorene
indeno(1,2,3-cd)pyrene
2=-methylnaphthalene

Campound & N. Decant S. Decant Operations  Landfill
(mg/xg) Pit Pit Area Area

VOCs
acetone 1.64 g.57 3.39 9.9
2=-butanone 5.25 2.12 2.39 72
chlorobenzene 0.002
chloroform .02
1,1-dichloroethane 8.2827
1,2-dichloroethane 2.47 6.06 5.7
1,2=dichloroethene 2.928
ethylbenzene g.67 36.4
2-hexanone 0.84
methylene chloride ©.01 0.83 2.11 3.1
4-methyl-2-pentanone 3.32 29 g.00 4.5
1,1,2,2-tetrachloroethane 2.10 @ .00395
tetrachloroethene 1.55 4.7
toluene 1.74 2.06 303.6
l,1,1-trichloroethane 0.014
1,1,2-trichloroethane .91 0.0028
trichloroethene g.25 4.76 1.8
total xylenes 4.47 134.6
vinyl chloride 2.01
BNAS
acenaphthene 8.575
anthracene. 1.0
benzo(a)pyrene 3.6
benzo(b) fluoranthene 2.7
benzo(g,h,i)perylene 1.4
benzo (k) fluoranthene 2.2
benzoic acid 19.4
bis(2-chlorovethyl)ether .23 1.5
bis(2-ethylhexyl)phthalate .13 g.53 2.15 53.8
butylbenzylphthalate .11 5.0
2—chlorophenol 8.77 2.34 42.4
chrysene . 1
1,2-dichlorcbenzene 1.
1,4~dichlorocbenzene 8.775
di-n-butylphthalate @.36 0.44 g.19 3

2

2

2.

1.

5.

2-methylphenol

HH(S)EELQ:&.:JI\IED-
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The risk assesement 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 fregquency of occurrence, their
toxicological propertiee, 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 Bite 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 valuee. 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:

° mean of all detects above SQLs plus nondetects assumed to be
present at one-half the concentration of the SQL (Level 1);

o 95§h percentile mean of the Level 1 mean concentration
(Level 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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TARLE 8 (cont.)
SUBSURFACE, SOI1, EXPOSURE POINT CONCENTRATIONS
JADCO-HIGHES SUPERFUMD SITE

Former
Compound  (mg/kg) N. Decant S. Decant Operations Landfill
Pit Pit Area Area
BNAs (cont.)
4-methylphenol 1.9
naphthalene 3.6
phenanthrene 3.4
phenol 1.6
pyrene 3.9
1,2,4-trichlorobenzene 24.2
Pest1c1des/Pvas
Aroclor 1.2 20.3
Metals and Cyanide
aluminum 13.9
antimony g.831
arsenic 0.038
barium 9.182
beryllium g.021
cadmium g.002
calcium 4.0
chromium 0.066
cobals 9.02
copper 9.218
iron 36.4
lead 2.3
magnesiun 4.1
manganese g.4587
mercury 2.00e1
nickel 0.821
potass 2.358
sodium 8.53
thallium @ .000095
vanadium 0.1215
zinc g.971
cyanide (total) 0.00684

a A blank space for an organic campound denotes that the campound was not
detected. -A blank space for an inorganic campound indicates the campound

was not detected above the background conentration for that chemical.
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5 9 02571 GRONOWATFR EXPOSURE POINT CONCENTRATIONS
B JADOO-HIGHES SUPERFUND SITE

Chemical (mg/l) Level 1 Level 2 Level 3
Organics

acetone 8.12 14.04 30.52
benzene 0.16 ©.31 9.01
2-butanone 4.25 4.70 57.12
carbon tetrachloride 1.48 1.54 7.15
chlorobenzene 7.21 2.41 2.e9
chloroethane 9.18 .37 2.02
chloroform 7.04 7.06 16.03
1,1-dichloroethane g.11 g.21 2.02
1,2=aichloroethane Q.44 2.48 @.62
1,1-dichlorocethene @.17 2.34 0.1
1,2=dichloroethene (total) 1.04 1.¢7 2.05
1,2—dichloropropane 2.21 @2.42 ND
ethylbenzene 2.25 02.50 ND
2-hexanone 1.22 2.44 ND
methylene chloride g.67 g.68 8.73
4-methyl-2-pentanone 1.56 3.11 ND
tetrachloroethylene P.15 @.39 9.01
toluene 5.85 5.94 28.81
1,1,1-trichloroethane 2.14 @.27 ND
1,1,2-trichloroethane 0.18 @.35 9.01
trichlorethylene ©.87 2.14 9.01
vinyl chloride 3.56 3.69 18.31
Xylene .33 .46 2.48
benzoic acid 2.55 1.10 ND
bis(2-chloroethyl)ether 1.5 3.37 7.56
bis(2-ethylhexyl)phthalate 2.02 0.04 g.01
1,2-dichlorobenzene B.23 J.04 2.985
1,3-dichlorobenzene @.83 2.04 @.93
1,4—-dichlorobenzene g.97 g.12 g.15
di-n-butylphthalate 2.05 g.99 3.29
phenol g.12 0.25 9.67

2.17 g.36 2.69

1,2,4-trichlorobenzene

ht

Wi iy

ND - No san;deé were detected above the quantitation limit.
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The exposure point concentrat:ions of PCBs in the surface goils and
secdimente for Levels 1,2, and 3 are 90.6 mg/kg, 189.7 mg/kg and 107.0

mg/kg respectively.

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.

Bxposure Asspegsment

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 c¢f 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 environmen+tal 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 assesement for the Jadco-Hughes eite 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 egposure is characterized by the local setting. The site
is vacant &#d partially secured by a fence. Although human access to
the site iq&;nfroquent 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
ongite but is a water supply resource cffsite 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.



Chemical (ug/1)

TARLE 10

SURFACE WATER EXPOSURE POINT OONCENTRATIONS

NON—-CARCINOGINTC CONCENTRATIONS a_

JADCOHAGHES SUPERFUND STTE

CARCINOGENIC CONCENTRATIONS 2

acetone

benzene

2-butanone

carbon disulfide
carbon tetrachloride
chlorobenzene
chloroform
1,1-dichloroethane
1,2-dichloroethane
1,1-dichloroethene
1,2-dichlornethene
methylene chloride
tetrachloroethene
toluene
trichloroethene
vinyl chloride
xylenes
bis(2-chloroethyl)ether

bis(2-ethylhexyl)phthalate

1,2—dichlorobenzene
1,3—-dichlorobenzene
1,4—-dichlorobenzene
di-N-butyl phthalate
phenol
1,2,4-trichlorobenzene

@ The surface water concentrations are based on camplete discharge of groundwater into the tributaries and
subsequent dilution based on the tributary flow rate.
flow rate (lowest 7 day average flow rate over a 19 year period).
average long term flow rate.

Level 1 Level 2 Level 3
39.67 68.50 148.90
a.77 1.74 0.96
28.75 35.78 278.65
g.32 @.51 3.01
7.25 12.89 34.909
1.01 7.49 0.46
34.35 59.84 48.94
9.52 0.78 a.08
2.13 3.41 3.37
2.82 1.24 3.91
5.99 3.93 10.90
3.27 5.45 3.57
@3.73 1.09 3.93
28.54 49.67 149 .52
@.36 ?.56 3.92
17.37 3L.80 50.28
1.7a 2.89 11.71
7.58 16.45 36.89
3.120 .21 2.93
g.13 0.20 3.25
2.15 0.18 g.14
0.35 3.58 .74
2.23 0.45 0.42
?.56 1.20 3.25
.81 1.73 3.39

level 1 Tevel 2 Level 3
147 .86 255.31 549.98
2.86 6.48 2.22
77.34 133.34 1238.62
1.19 1.89 0.093
27.01 18.00 130.07
3.77 5.51 1.79
128.04 223.04 182.42
1.96 2.91 0.32
7.94 12.71 12.55
3.06 4.64 3.02
18.97 33.27 37.26
12.17 20.33 13.31
2.71 4.06 g.11
196.36 185.14 523.74
1.33 2.07 ?.08
64.76 118.54 187.42
6.34 10.44 43.66
28.24 61.31 137.46
3.43 p.78 2.10
0.47 d.76 3.92
@.55 6.66 2.53
1.30 2.18 2.77
3.84 1.67 1.57
2.10 4.49 12.13
3.02 6.45 12.59

Noncarcinogenic concentrations are based on the 7Q10
Carcinogenic concentrations are based on an
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The future residential groundwater exposure concentrations assume
that there is 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
8o0il 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.

Toxicity Agpessment

Toxicity assessment, 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‘s
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)'l,
are multipled by the estimated intake of a potential carcinogen in
mg/ko-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 bicassays
to which animal-to-human extrapolation and uncertainty factors have
been applied. CPFs for the site contaminants of concern are
contained in Table 11l.

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 epidemiclogical 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 assesesments 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 site including each projected exposure route
for contaminants of concern and the distribution of risks across

various sectors of the population.

For noncarcimogenic 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 is 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 acrose media.
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5 9 042 TARLE 11
TUKICTTY\HHLES FOR SITE-RELATED CHEMICALS
JADOO-HUGHES SITE
Chemical RfD CPF
(mg/xg/d) 1/(mg/kg/d)
acetone g.19
antimony 0.00d4
arsenic 0.001 1.8
barium 3.05
benzene 2.629
benzoic acid 4.9
beryllium 2.0a5
bis(2-chloroethyl)ether 1.1
bis(2-ethylhexyl)phthalate .92
2-butanone 0.85
carbon disulfide 2.10
carbon tetrachloride 0.08087 g.13
chloroform 2.01 N%% P
chramium VI 8.005 .9
copper 2.82
1,2-dichloroethane 2.091
1,1-dichloroethylene 0.009
1,2-dichloroethylene g.02
di-n-butyl phthalate 9.1
ethylbenzene 0.10
methylene chloride 2.06 @.007
2-methylphenol .95
4-methylphenol 2.65
4-methyl-2-pentanone 8.05
phenol 3.6
silver 0.003
1,1,2,2-tetrachloroethane .20
tetrachloroethylene 0.01
toluene 9.30
1,2,4-trichlorobenzene .02
1,1,1-trichloroethane 9.901
1,1,2-trichloroethane 2.004
vinyl chloride 2.3
xylenes . 2.0
zinc = g.21
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The carcinogenic risk levels are probabilities that are expressed in
scientific notation (e.g. 1 x 107°). An excess lifetime cancer

risk of 1 x 107" 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 1074 to 1 x 107

or one in ten thousand to one in a million. Although a risk range is
designated, EPA uses 1 x lO'6 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 10-6 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 socils contaminated by PCBs
wag 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 lO'5 (Level 1) to 8 x
1073 (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. BAe 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
asgsociated potential cumulative additional lifetime cancer risk
ranged from 6 x 1072 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
containg the risk levels for individual groundwater contaminants of
concern.

The potential future risk due to exposure to contaminated gubsurface
soil onsite was evaluated for a construction worker involved in a
hypothetical excavation activity. The potential additional lifetime
cancer riskiranged from 5 x 10 ~ to 2 x 10"/, These levels are
below the asesptable risk range. The noncarcinogenic exposure levels
were also below 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, unremediated, to
surface water resulting in increased contaminant levels in surface
water and subseguently creating a potential recreational exposure.
The associated potential additional lifetime cancer risk ranged from
9 x 10 ~7 to 3 x 10 ~3, The noncarcinogenic exposure levels did

not exceed the reference levels.
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TABLE 12

RISK LEVELS POR EXPOSURE TO GROUNDWATER OONTAMINANTS OF CONCERN"
JADOO-HUGHES SUPERFUND SITE

Carcinogens Risk Level
Ingestion | Showering

benzene 2E-035 9E-P6
carbon tetrachloride 3E-032 1E-Q02
chloroform 2E-02 1E-@2
1, 2-=dichloroethane 2E-B3 9E-(34
1,1-dichloroethane 2E-@5 SE-06
methylene chloride 2E-04 BE-05
tetrachloroethane 9E-6 4E-006
1,1, 2-trichloroethane 2E-06 1E-0¢6
trichloroethene 1E-26 7E-87
vinyl chloride 7E-01 3E-Q1
bis(2=chloroethyl)ether 2E-01 1E-@1

Noncarcinogens Hazard Quotient
Ingestion ) Showering
acetone 8.7 10.0
2-butanocne 32.6 37.3
chlorobenzene 1.0 1.1
toluene 2.7 3.1
xylenes 6.9 7.8
phenol 1.0 1.1
a

The risk levels reflect a level 3 exposure scenario. This table

only contains chemicals which exceed the lE-06 risk level for
carcinogens or have a HQ which exceeds 1 for noncarcinogens.



59 045

- 39 -

The baseline risk assessment 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 offgite wells to be contaminated with
unacceptable levels of gite contaminants. An alternate water supply
has been made available to potentially affected residents. 1In
addition, potential riske from exposure to contaminated groundwater
and other media are being addressed in this decision document.

Environmental Risks

Terrestrial and/or aguatic 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 vlace. 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 yd3 of subsurface soil
principally contaminated with volatile organic compounde
{VOCs) and extractable organic compounds (BNASs);

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 43% yd3 of surface soil with
PCB 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 scile 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
congidered 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
nc 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
informaticn 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 $890,000. The time to implement this alternative is

two months.

Alternative 2 - Deed, Access Restrictions and Monitoring

Deed restriction involves placing institutiocnal 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 cf an 8-foot high chain link fence and locking gates to
replace the present fence. The fence will be permanent and is to be
gsituated at the site perimeter. Monitoring involves a periodic
measurement of groundwater and surface water quality to assess any
changes anc trends of contamination.

Deed and accesg restrictione 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 ARARse, offers no protectiveness.
(Remedial actione performed under CERCLA must comply with all
applicable or relevant and appropriate requirements or ARARSs. A more
complete discuesion on ARARs 18 provided in the Statutory
Deteminatiogp Section of this decision document.)

Adlternative 3 - Cap, Deed and Access Restrictions, Monitoring

This alternative addresses the soils within the existing on-site
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 yds3. Approximately 500 additional cubic yards of
contaminated soils would be excavated from the former operations area
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and consoli&ated within the soils of that landfill prior to the
installation of the RCRA cap.

This alternative doee 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 ARARSs.

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
Monitorinag

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 effectivenese 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 its 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 metalse
removal would require disposal of inorganic sludges.

Ultravioleti’mxidation is a relatively new technology which was
evaluated hﬁ a treatability study and offers the most promising
technology .$or 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
gystem.

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 culvert 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 HDPE pipe and plugging the annular space
between the old and new pipe and the pipe bedding. The HDPE pipe
would allow streamflow 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 nct achieve ARARs. This alternative could be
implemented within a 12 month pericd.

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 adscrption,

Soil venting involves the placement of perforated vents vertically
into the contaminated soll 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 soll 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.

Scil flushing would be conducted following the termination of soil
venting and is designed to remove soluble contaminants which are
non-volatile. The Boil 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 be 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,
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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-gite Land Disposal, Groundwater Extraction,
Treatment and Discharge to Fites Creex, Deed Access Resgtriction,
Culvert Replacemert and Mornitoring

Alternative 6 involves the removal of approximately 6,000 yds3 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 amg@ Discharge to Fites Creek, Deed Access Restriction,
Culvert R cement and Monitorin

Alternative 7 involves excavation and treatment by onsite
incineration of approximately 6,000 yd3 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 chleoride 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. Onsite
incineration typically achieves greater than 99.99 percent removal of
organic contaminants. The contaminated soils would be excavated, fed
inte 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 $3,895,900. This remedy is
readily implementablie, but would not achieve ARARS.

Alternative 8 -~ Cap, Groundwater Extraction, Treatment with Discharge

to POTW, Deed and Access Restrictions, Culvert Replacement and
Monitoring

Alternative 8 ig 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.

Reration 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.

bl
Alternativei-8 also includes soil remediation by the installation of a
RCRA cap. 'Ep. low permeability cap includes a synthetic liner to
mitigate future releases of VOCs from contaminated goil, 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 $3,895,900. 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
Regtrictions, 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 grouncdwater 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 basir woulcd 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-gite 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 implementable and would achieve ARARS.

Alternative 1Q - Off-site lLand Disposal, Groundwater Extraction,

Treatment apd Discharge to POTW, Deed and Access Restrictions,

Culvert Replacement and Monitoring
=

-Alternative 10 involves the removal of approximately 6,000 yd3 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-gite 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 yd3 of contaminated soils from

the landfill and former operations area. On-site incineration
inveolves 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
toc Alternatives 8, S and 10.

On-site incineration requires permitting of the incinerator and could
present a significant obstacle to the implementation of this
Alterrnative. 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. Mocderate concern
existg 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,
~B8creen, 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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Complismnos with Applicable or Relevant and Appropriate
Requiremants (ARARS) addresses whether or not an alternative
will meet all of the applicable or relevant and appropriate
requirements or provide grounds for invoking a waiver.

Long-term Bffectiveness 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 Rffectiveness involves the period of time needed to
achieve protection and any adverse impacte on human health and
the environment that may be posed during the construction and
implementation periocd until cleanup objectives are achieved.

Implementability ie 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 Respongiveness Summary.

It should be noted that coset 1s 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.

Protect;gggggg of Human Health and the Environment

A
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 regquirements (ARARS).
The no action alternative would not address the groundwater
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contamination and would allow the contaminantg to remain in the
groundwater at concentrations above drinking wa:ter standards, thus
violatzing the Safe Drinking Water Act (SDWA), which is a federal ARAR
for this site.

Reduction of Toxicity, Mobility, or Volume

Remedies tha% use treatment to reduce the mobility, toxicity or
volume (MTV) of the contaminants at a site are preferred over those
remedies tha+t do nct. The eleven alternatives presented in the FS
were evaluated under this criterion. Alternatives 1, 2, and 3 make
no attemp+< to reduce the MTV of gite contamination. Alternatives 4,
6, 5, and 10 offer MTV reduction of groundwater contamination only.
Conzaminated scils are addressed in varying methods, including no
action, containment or cff-gite disposal. Alternatives 5, 7, 9 and
11 offer the reduction cof MTV for groundwater contamination and soil

contamination.

Lona-Term Effectivenesg and Permanence

The maiority cf the alternatives presented in the FS would have
long-term effectiveness and permanence cnce 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
poinz. Alternatives 1, 2, and 3 do not offer permanent remedies for
any of the contaminated media present at the site.

Srhortz-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 firet three

alternatives offer no short-term effectiveness. Short-term
effectiveness is believed to be administered by the implementation of
Alternatives 4, 5, 8, and S with minimal problems. Al-ernatives 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 emigsions control, and residual waste concerns. The
implementatfpn of a site specific health and safety plan would
mitigate the hazards from excavation work. Engineering within the
Remedial Design plans would address emissions from incineration.

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

Alternative 4 - 1 year cap installation, addresses soils
Alternative S - 3 years for initial soils treatment
Alternative 6 - 1.5 years for initial scils treatment
Alternative 7 - 2 years for initial scils 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
aAlternative 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.

Implemertability

The implementability 0f an alternative is based on technical
feasibility, administrative feasibility and the availability of
services and mazerials. Services and materials are available for all
alternativee. Due tec so0ll vapor extraction being an innovative
techrzlogy, there is limited demonstration data availlable. Factors
at the Jadco-~Hughes site, such as depth of soll contamination and
gize cf soil contamination areas where considered in the development
of <he various technologiee. Additional concerns included Land
Disposal Restrictions in those alternatives were Off-site disposal
was consicderezZ. 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 - $ 890,000 (No Action)
Alternative 2 - $ 947,900
Alternative 3 - $1,505,900
Rlternative 4 - $5,344,900C
Alternative 5 - $6,27¢,900
Alterna<ive 6 - $7,632,900
Alternative 7 - $9,754,9¢C0C
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 Accgm' ance

it
The State of NMorth Carolina, as represented by the North Carolina
Department of Environmental Health and Natural Resources, NC-DEHNR is
in favor of the soil vapor extraction, scil 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
fluehing. 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 bioremediaticn into the soil remediation remedy
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selection will only be accompilished based upon joint concurrence
between EPA,  the Sate of Nor:th 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-DEHNR concurs with EPA’'s contingency alternative of
groundwater extracticn 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 periocd, the
community agrees that an extraction and treatment system for the
groundwater, as we.l as the soil vapor extraction/soil flushing
technclogies selected for soils are necessary for effectively
protecting human health and the environmen:. Citizens did make
concerted statements regarding their desire for EPA to not allow
incineration.

The Selected Remedy

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 compariscn cf remedial alternatives conducted in the FS provided
the basig of this selection and are presented in this decision
document.

Alternative 9 involves deed and access restrictions, Boil venting
with carbon adsorption of the off gas, soil flushing, culvert
replacement, Burface 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 ncot 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-$, consigts of groundwater extraction and treatment by
ozone pre-treatment for metals followed by ultraviolet oxidation
(UVO) for removal 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 diecharge 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. Purther
delineation of the plume will be necessary to determine the exact
location of extraction wells. The installation of bedrock wells may
aleo be necessary.



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
treatmert system. Figure 11 illustates a typical tile trench. This
technology is best suited %o capture contamination in shallow
groundwater.

Recovered groundwater will be piped to an cn-site treatment system.
The actual treatmen: systemr will be based on the final discharge
option. For Alternative G, the system would consist of an aeration
bagin with an egualization tank. Air diffusion would be conducted
to provide a high rate air-to-water ratio. The air vented from the
aeratzion bas.:n would be treated by carbon adsorption. The effluent
would be tested to verify that pre-treatment gtandards are met. The
effluent from the treatment system would be pumped to the nearest
City of Belmont sewer systex manhole. The discharge would then be
transpor<ed, via the sanitary sewer, to the POTW where it would
undergo bioclogical 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 quidelines for discharging of a CERCLA wastewater to
a POTW.

Easements and rights-cf-way would be required for installation of the
recovery we.ls 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 O&M 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 eystem 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 itemsa. 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
gite. The primary differences between the preferred Remedial



Table 13

5 9 064 Groundwater Remediation Goals for the
Jadco-Hughes Site
Chemical Cleanup Goal Risk Level® pasisP
Organics (ug/l) '
Acetone 700 RfD
Benzene 1 1E-06 NC
2-Butanone 170 NC
Carbon Tetrachloride 0.3 1E-06 NC
Chlorobenzene 300 NC©
clorethane 10 CRQL
Chloroform 0.19 3E-05 NC
1,1-Dichloroethane 0.3 1E-06 ncd
1,2-Dichloroethane 0.3 1E-06 NC
l1,1-Dichloroethylene 7 1E-04 NC
l,2-Dichloroethylene (Total) 70 PMCL®
1,2-pDichloropropane 0.56 1E-06 NC
Ethylbenzene 29 NC
2-Hexanone 10 CRQL
Methylene Chloride 5 NC
4-Methy-2-Pentanone 350 RfD
Tetrachloroethylene 0.7 NC
Toluene 1000 NC
l,1,1-Trichloroethane 200 - NC
1,1,2-Trichloroethane 3 5E-06 PMCLG
Trichlorethylene 2.8 1E-06 NC
Vinyl Chloride 0.015 1E-06 NC
Xylene 400 NC
Benzoic Acid 28,000 RfD
Bis(2-chlordethyl)Ether 0.03 1E-06 CSF
Bis(2-ethylhexyl)Phthalate 4 2E-06 PMCL
1,2-Dichlorobenzene 620 NC
l,3-Dichlorobenzene 620 NC
l,4-Dichlorobenzene _ 1.8 1E-06 NC
Di-n-Butyl Phthalate 700 RED
Phenol 4200 RED

1,2,4-Trichlorobenzene 9 PMCLG
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Table 13 (cont.)

065

Chemical Cleanup Goal Risk Level? pRagisP
Inorganics (ug/l)

Aluminum 50 PSMCL
Antimony 3 2E-03 PMCLG
Arsenic 50 NC
Barium 1000 NC
Beryllium 1 1E-04 PMCL
Cadmium 5 NC
Chromium 50 NC
Iron 300 NC
Lead 15 RCG
Manganese 50 NC
Nickel 150 NC
Vanadium 20 RfD
Zinc 5000 NC
RfD = Reference Dose. This is the systemic threshold concentration

CRQL

PMCL

CSF

PSMCL

PMCLG

RCG =

calculated as Reference Dose (mg/kg-day)* Body Weight (70kg)*
Relative Source Contribution (.10 for inorganics; .20 for
organics)/Daily Water Consumption (2 liters).

North Carolina Water Quality Standard August 4, 1989
Contract Required Quantification Limit. This is the
quantification limit specified by the Contract Laboratory
Program.

Proposed Maximum Contaminat Level

Carﬁlnogenic Slope Factor. This is the concentration which
correapgnds to an incremental lifetime cancer risk of

1 x 107°.

Proposed Secondary Maximum Contaminant Level

Proposed Maximum Contaminant Level Goal

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. Pist, 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 (03) are the
common oxidantzs used for groundwater treatment. The oxidant is
bubbled through the wastewater while it is exposed to ultraviolet
lignz. 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,
hycdrochloric acid (in sma.l amounts) and metal oxides. Inorganic
compounds will be pretreated prior to treatment of the organic
constituer<s by UVC. Arn inorganic sludge requireing disposal would
result from this pretreatment.

Treatability s*udies will be conducted during the development of the
Remedial Design to ensure the successful operation as well as the
reliability of the treatment systerm. 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 diecharge 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.

Ag in Alternative 9, O&M requirement for Alternative S5 would include
inspection of the performance of recovery, treatment, and discharge
system components and periodic cleaning or replacement of any
necessary egquipment. Additional O&M required for Alternative § would
include the collected and stabilization of sludges generated during
metals pre-treatment. The carbon adscrption 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 initis® and tentative completion cof the groundwater remediation,
the O&M r.qiir.ment after shut down of extraction wells will require
moritoring 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. Amalytical results would be used to track the progress in
achievement of the remed:iation goals.

Scoil treatment is the same for both the selected alternative and the
contingency alternative. Soil treatment is via a vacuum extraction
procegs 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
installaticn ©of extraction vents above the water table within the
waste soil gimilar 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
st-ream. Water in the air stream condenses, is separated from the air
stream and is transferred to the groundwater treatment system. The
contarinated air gstream would then flow through two activated carbon
unitg arranged in a series. Clean water is then introduced into the
contaminated scil zone moving with the natural groundwater flow to be
ccllected 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 fcund to be largely
organic in nature, and the maior 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 res=trict unauthorized access to the

ite 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 epring water 1is uncontaminated
prior to entering the site.

The goal of this ramedial action is to restore groundwater to ite
beneficial !u:, which is, at this site, a potential drinking water
pource. Turefore, groundwater remediation will be performed until
all contamifieted water meets cleanup goals throughout the plume
area(s). The groundwater cleanup goals are presented in Table 13;
80il cleanup goale are identified in Table 14. Both the groundwater
and soil cleanup goals are developecd 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 &t concentrations above drinking water standards, thus
violating the 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 recduce the MTV 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 effectivenegs 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 emigsionse control, and residual waste concerns. The
implementatfon of a site specific health and safety plan would
mitigate the hazards from excavation work. Engineering within the
Remedial Design 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 B8 - 2 years for initial soils treatment
Alternative § - 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
alternativee. Due to soil vapor extraction being an innovative
technclogy, 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

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

Alternative 1 - $ 890,000 (No Action)
Alternative 2 - S 947,900
Alternative 3 - $1,505,900
Alternative 4 - §5%,344,900
Alternative 5 - $6,27¢,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 Acca e

s
The State of North 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 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 additiocnal 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
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gelection will only be accomplished based upon joint concurrence
between EPA,- the Sate of North Carolina and the PRPs. The State will
concur with the diescharge 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-DEHENR 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 Remedy

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-Hughee 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 removal of VOCs. Effluent discharge would be to Tributary
.B. Both the selected and contingency alternatives include
inastitutional controle 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 sultable 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.



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 basgin 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
trangported, via the sanitary sewer, to the POTW where it would
undergo bioclogical 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 gquidelines 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 O&M will include monitoring of system controls which will be
incorporated to ensure the effluent guality 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
gite. The primary differences between the preferred Remedial
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Chemical -

Organics (ug/1l)
Acetone

Benzene

2-Butanone

Carbon Tetrachloride
Chlorobenzene
clorethane

Chloroform
1,1-Dichloroethane
1,2-Dichloroethane
1l,1-Dichloroethylene
1,2-Dichloroethylene (Tota
1,2-Dichloropropane
Ethylbenzene
2-Hexanone

Methylene Chloride
4-Methy-2-Pentanone
Tetrachloroethylene
Toluene
l1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichlorethylene

Vinyl Chloride

Xylene

Benzoic Acid
Bis(2-chlordethyl)Ether
Bia(2-ethylﬁixyl)Phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Di-n-Butyl Phthalate
Phenol
1,2,4-Trichlorobenzene

Table 13

Groundwater Remediation Goals for the

Jadco-Hughes Site

Cleanup Goal

700
1
170
0.3
300
10
0.19
0.3
0.3
7
1) 70
0.56
29
10
5
350
0.7
1000
200
3
2.8

0.015
400

28,000
0.03

620
620
1.8
700
4200

Risk Leveld

Basis

1E-06

1E-06

3E-05

1E-06

1E-06

1E-04

1E-06

SE-06
1E-06
1E-06

1E-06
2E-06

1E-06

b

REfD
NC

PMCL®
NC

NC
CRQL
NC
RED
NC

NC

NC
PMCLG
NC

NC

NC
RED
CSF
PMCL
NC

NC

NC
RED
RED
PMCLG
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Chemical Cleanup Goal Risk Level? BagisgP
Inorganics (ug/1l) e
Aluminum 50 PSMCL
Antimony 3 2E-03 PMCLG
Arsenic 50 NC
Barium 1000 NC
Beryllium 1 1E-04 PMCL
Cadmium 5 NC
Chromium 50 NC
Iron 300 NC
Lead 15 RCG
Manganese 50 NC
Nickel 150 NC
Vanadium 20 RfD
Zinc 5000 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;

organics)/Daily Water Consumption (2 liters).

.20 for

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

CSF Carélnogenic Slope Factor.
corres
1 x 10

Proposed Maximum Contaminat Level

PSMCL Proposed Secondary Maximum Contaminant Level

PMCLG

Proposed Maximum Contaminant Level Goal

This is the concentration which
nds to an incremental lifetime cancer risk of

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. Pist, 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 (03) 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. An 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 diecharge 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. Al)l 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 initil$ 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-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 gystem
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proposed. inAlytical 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
technigue 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 goil 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 ig 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 scil 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 ie 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 ag 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, accrose 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 Bpring water is uncontaminated
prior tc entering the site.

The goal of this remedial action is to restore groundwater to its
beneficial d®e, which is, at this site, a potential drinking water
source. Thizofore, groundwater remediation will be performed until
all contamifiated water meets cleanup goals throughout the plume
area(s). The groundwater cleanup goals are presented in Table 13;
80il cleanup goals are identified in Table 14. Both the groundwater
and soil cleanup goals are developed for the cleanup and overall
protecticn of the groundwater. Groundwater cleanup goals were
derived from one of the following references:



Table 13 (cont.)

066

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.

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 quantitation limit

The proposed MCL for chlorobenzene is 100 ug/l.

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

The goal represents the PMCL for cis-1,2-dichloroethene

o
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Chemical Cleanup Goal Units
arsenic ° 48.9 mg/kg
parium 360.0 mg/kg
cadmium 6.0 mg/kg
carbon tetrachloride 3,689 ug/kg
chloroform 15,865 ug/kg
chromium a 146 .08 m;/kg
1,2-dichlorobenzene ° 1.5 mg/kg
lead 1.3 mg/kg
mercury @.15 m3/kg
PCBs l@.@a mg/kg
seleniug 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 from 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
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e Reference Dose (RfD) ie the systemic threshold
concentrations calculated for the protection of human
health. (See further explanation on Takle 11);
o) North Carolina Groundwate; 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 estated, the goal of this remedial action is to restore
groundwateg-£o its beneficial use, which is to a potential drinking
water sourd@§. Based on information obtained during the RI and on a
careful aniﬁilis of all remedial alternatives, EPA and the State of
North CaroIlna 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

ite modifications, that contaminant levele have ceased to decline and

are remaining conetant 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
operaticn. Modifications may include:

a) alternating pumping at wells to eliminate stagnation
points;
b) pulse pumping to allow agquifer 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 individuzal 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 thoee 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's 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-term
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 aguifer which
remain above health-based goals, since this aquifer is
classified a potential drinking water source;

d) continued monitoring of epecified 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, cost-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
regquirements. The selected remedy was found to meet or exceed the
following ARARs, as presented below:

Clean Water Act/Safe Drinking Water Act:

EPA’'s detemination of appropriate groundwater cleanup criteria
involved an evaluation of contazminant concentrations relative to
available health-based 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 PCB contamination detected at the
Jadco-Bughee gite 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 Safe«y 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 (RCRA):

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 reguirements 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 site 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 remedy decision.

North Carolina Groundwater Requlations/North Carolina Water

Quality Standard Auqust 4, 1889

Many of the final cleanup gcals established for the Jadco-Hughes
seite were directly from those promulgated groundwater standards
of North Carolina.
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Protection®f 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 Reguirements

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 cther 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 standarde 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 gocals. The total present worth
coet 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
effectiveneas and both are a reasonable value for the money.

]“y\.l.

oy
Utilizatioppof Permanent Solutione and Alternative Treatment (or
Resource Recovery) Technologies to the Maximum Extent Practicable

(MEP)

Bozh 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 achleve groundwater clean-up goals. Both would reguire an
estimated 3 years to achieve goil clean-up goals. The selected
remedy, Alternative 9, is the most cost-effective remedy but not may
not be implementable if the City of Belmont POTW or other local POTW
is unable to accept discharge from the Jadco-Hughee 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.

Documentaticn of Significan%t Changes

Two significant change from the proposed plan is incorporated in this
decision document. The proposed plan recommended that the
groundwater treatment in Alternative S would be utilized with three
discharge opticons: to POTW, to surface water with NPDES permit, or
natural infiltration onsite. However, the Feasibility Study
identified a Beparate 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 eliminate groundwater discharge with surface water
diversion. <EBowever, the replacement technology as identified in the
FS has beem-incorporated intc 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
comprehengive 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
HEALTH ASSESSMENT OFFICER

%\ WA/ 7/25/509
/ DATE



(on

9

075

APPENDIX A

RESPONSIVENESS SUMMARY



g

APPENDIX A

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 1IV. 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 gite.
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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, 19S50).

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 ugsed 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
golid 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 [in the groundwater] has
gone and whether it would stop before it [the contaminant plume] 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 groundwater plume, the extraction
system, the final disposal option.

Agency Resgponse: The three options of discharge were discussed
identifying the criteria that would have to met for the respective
discharge cption. 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 Regponsible Party (PRP) Steering Committee
asked if the Proposed Plan included the removal of the culvert and the
diversion of the gtream.

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 Resgponse: 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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STATE OF NORTH CAROLINA

COUNTY OF GASTON

PUBLIC MEETING

JADCO-HUGHES SUPERFUND SITE

THURSDAY, JULY 26, 1990

SPONSOPED BY:

| APPEEARANCES :

U. S. ENVIRONMENTAL PROTECTIOMN AGENCY (FPA)

(MS. BARBARA BENOY, PRESIDING)

CATAWBA HEIGHTS ELEMENTARY SCHOOQOL
101 School Drive
Belmont, North Carolina 28012

GIEZELLE BENNETT, U. £. ENVIRONMENTAL
PROTECTION AGENCY, SUPERFUND BRANCH
SUPERVISOR

BARBARA BENOY, REMEDIAL PROJECT MANAGER
(PRESIDING)

MICHAEL HENDERSON, U. S. ENVIRONMENTAL
PROTECTION AGENCY COMMUNITY RELATIONS
CO-ORDINATOR, JADCO-HUGHES SITE MEETING

SHARON ABBOTT, CONSULTANT, BOCZ-ALLEN &
HAMILTON, INC.
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PANEL MEMBERS:

ELMER AKIN, U. S. ENVIRONMENTAL PROTECTION

: ALSC PRESENT:

AGENCY

LEE THOMAS, U. S. ENVIRONMENTAL PROTECTION
AGENCY'S GROUND WATER TECHNOLOGY UNIT

BARBARA BENOY, REMEDIAL PROJECT MANAGER

MICHAEL HENDERSON, U. S. ENVIRONMENTAL
PROTECTION AGENCY COMMUNITY RELATIONS
CO~-ORDINATOR, JADCO-HUGHES SITE MEETING

JOE CLAYPOQL, CPMFPC

LIBEY B. SIMS,
COURT REPORTER
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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 BENOY, Remedial Project Manager, presiding, the

following proceedings were had, to wit:
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-= THURSDAY, JULY 26, 1990 - 7:30 P .M. --

MS . BRARBARA RENOY:- Good evening and welcome.

Thanks for weiting a few minutes. I guess we’ve got about
everybody here. Most of you already know who I am, but I’1ll
cover it again. I'm also going to be trying to does thece
overviews myself: so besr with me.

My na2me 1 Barbare Bernoy and I represent the
Ervivonmental Pyotection Agency as the Rem=diz! Project
Mznagey asscigned to the Jadco-Hughes site.

e appreciate your coming out tonight. I know that

H

e veybody s gohedule 1s busy but this iz an importeni meetling

1ant you

11

m

The last meeting that we held here was in November
959 during which we presented to you the preliminagry
rezulte ¢f the Remedlial Investigation.

Tonight’s meeting we’ll also presernt the results of
the Remedial Investigation as well as the results of the
Feasibility Study but, more specifically, EPA is presenting
a proposed plan. It's a proposed plan for the remedy of the
site for the clean-up of Jadco-Hughes site and I know that
you are all very glad to hear that we've gotten to this
point.

This meeting will initiate the formal thirty-day
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public comment period. Today is the first day. As 1 said
before in past meetings with you that your involvement, your
concerns, your questions, yYour comments are very, very
important tc us. They are vital as part of the decision-
making process. AnNd, agein, 1 appreciate you coming out.
Because EPA wants to accurately address each and
every concern, we do have a Court Reporter. She will be
generating & transcript. Thet transcript will, also, be

vailaeble &t the information repository. Most of you are

m

familiar with the information repository already. 1It’s been
sctablicshed and now hes the -- the administrative record
which has all of that documentation that EPA uses to make a
decisicon for the remedial site. 1 did check the
administrative rvecord, It is at the library and 1t is
available for you now.

lopefully . you ell got & set of the handeout sheetcs.
They should be all cof the same fliers, but thev’re not all
going to be in the same order. There were some last minvte
changes that I’ve made.

Turning your attention to the agenda. 1I’m going to
try to keep the presentation part of this meeting very, very
brief. 1It’s going to cover the Superfund Process and how it
applies to the Jadco-Hughes site, where we are in that
process. We’ll talk about the site history. Again, we’ll

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 proposel
for clean-up. Michael Henderson will then address Community
Relations; and at that point in time, the real purpose of
our meeting ls to hear any questions, comments from you. I
would like to keep a mejority of that meeting for that
purpose. And if you don’t mind, we will held the
question/answer period at the end. If you’ll Jjust hold vour

yestions or i1f vyou think of a question, write it down so

11

thzt you don’t forget 1t.
We hzve several people here tonight, 1 glso want to
introduce . Theyv will be available later for the questions

ard answers; and if you guys don’t mind, Jjust stand up when
T czll your name.
Mizheel Henderson. Michael ic with the EPa,.  He i«

Commurity Relations Coordinator asssigned for this meeting,

Jadrmo-Hughes cite He weae with us last meeting.
Elmer 2kin. Elmer Akin is with the Environmental
P'yotection Agency’s Health Assessment 0Office. He is a&aleso

With Region Four in Atlanta.

Lee Thomas. Lee is from the EPA Ground-Water
Technology Unit, again, Region Four’s Office in Atlanta.

Glezelle Bennett. Gilezelle is in the Superfund
Branch. She is my current Supervisor.

Joe Claypool. Joe is with CPMFPC. Joe has worked

directly with the site on a monitoring capacity watching all

Page 4
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the activities with the Remedisl Investigation and
Feazibility Study. EPA Is required to have a third-party

oversite available watching all PRP activities, all RI/FS
activities and I’'ll explain a little bit more of that and if
I don’t clarify it, ask me. The overcsite is to insure that
EPA’s protocols, standards or procedures are all adhered to.
With us, also, tonight are Lee Crosby and Jack
Butler from the North Carolina Department of Environmentel
-~ scorry, should have called one name at & time --
Department of Environmentsal Health and Naturzl Resources.

Ve thank you for coming, also.

Okeay . Move on to Superfund Process. After we did
thic line, 1t’s not quite in order but, hopefiully, 1°1] be
ahle to clarify. Can you see this?

in 1950, the Comprehensive Environmental Responce

3

b=

end Ligbilitv Act -- there’s something missing -- m
csovry -— CERILA wegs pacssed to deel with some of +the nz*ion’s
hazgrdous waste sites. The law is, also, known zacs
Superfund. I°’°m sure you're more familiar with thsat -- with
that name. It requires the EPA to determine the nature and
extent of contamination on a Superfund site.

When Superfund was reauthorized in 1986, even more
stringent clean-up criteria were identified. To follow this

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

ways. What usually happens is the State contacts the gpAa if

Page &%
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it’s & concern. A preliminary assessment or a site

Y

inspection is done. Deata is gathered and we subject the
site to what is known as an HRS ranking and that’s Jjust a
model takes to the ground water, the surface
water, how the water is used, whether it’s drinking water,
whether it’s a recreational use. It also takes into -- it
takes the envivronment, any environmental concerns into
account. And it comes up with numerical scores. And the

-
0

meglc numbery is 28.5, and they decide if it ranks above o &

)

it’s proposed for inclusion in the Netional fPriorities List

o

howe call NFL.  If you haven’t figured out vet, we use
lot of acronymz from the alphabet, so, I’ll try nct te give
vou much of that .

When 1°m talking akout the fact that it’c out of

order, the PRP search is actually oy usuzlly done between

the HBPS Ranhking end the RIJFS negotiations.

PRP stands for Potentially Responsible Psrties.
The agency conducts the search to determine if there are
parties that might have been --- come on In -- generator,
site-owners, disposers, anyone who might have been
potentially responsible for the site contamination. aAnd if
those parties, when they’re identified, are willing and zble
to conduct the activities, EPA negotiates with those parties
and allows them to do the work. That saves money for the

funds for sites where we don’t have the potentially
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responcible party -- potentially responsible party
identified. So, those two bubbles are really reversed.

If you cannot come to agreement with the PRPs, then
again, Superfund monies can be spent and the PRPs may be
liable for the cost that is spent.

£t that point in time, when negotiations occur --

let me back up a second -- if there is agreement, then &
Conzent Ovrder which is a -~ it’'s a legal document -- EP& hzz
thelir asttorneysz, PRPs have their attorneys —-- and we do come
to some sovt of aureement to conduct the work.

The RI/FS is then conducted. The Remedial
Invectigation, the RI, iIs a study, it’s an in-depth study
thet determines the nature and externt of the contamination.
1 detevminec the media that’s been contaminasted. It
detevrmines whevre it s, how deep it is, how far it’s gone.
The Feazi»ility Study 1s then conducted which looks a%t the
available techrolcocoy of how we can cleanup particular
medias. How do you cleanup ground water cut of grass roots?
Down in the ground water . How do you cleanup sub-surface
soils? And we’re still learning. We will continue to learn
for a long time.

At that point, we take the alternatives with the
different technologies that we looked at that can be used
for particular sites and we develop them on a site specific

basis. Some things Just aren’t practical or they’re too
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expensive; and Iin 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
aprply: the water act, any State statutes.

They’re zlso taken 1nto account when we make the
decicion which brings ve to ROD. That stands for Record of
Decision. Once all this information is compiled, vour
comrente, the Ctate’s response, all the data, we develop &

R

[y}
B}

ord of Decision submitted tc my Regionzl Administrator
znd hermefully he approves it.
aftey approval, we may enter into negotisztions with

the PBPs to conduct the Remedial Design and Remedial Action.

The Remediel Design is Jjust what it says. 1It’s the ectual
design of the clearnup. It’s the engineering specs;: it’s
well locations, fence locations, monitoring programs. It

has everything in the plan.--- we have to again to approve
and review to make sure the State approves; and in RA,
Remedial Action, is the point we all like to get to, actual
cleanup, the implementation of the cleanup of the site.

The only -- at that point, what you have left is
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the removal of the NPL. The only time that that can occcur
iz when the site haz actually been cleaned up and that’s all
in the process, also. There are certain types of ground
contamination that could take years, decades.

I1’d like to go to sites specific now and bring it
to the Jadceo-Hughes site.

When I made my infroductions earlier, I failed
toc -~ to acknowledge some of our PRPs are here tonight; and
we hzve the Steeving Committee spokesperson and their
consultants, consultants; and attorney -- Ben, would you
like to introduce eny of vyour people.

MR. BEN LEACH:- I guess we’re Jjust here to listen.

think we have anvything to talk about.

MS . RENOY:- ps most of you know, the Jadco-Hughes

=ite iz located in Relmont, Longhaven Street, and I believe
it s vight owver this hill, or this hill, this one?
It concicets of, approximately, six acres and it was

oviginelly used

x5 a scolvent reformation facility or it was
supposed to be used for that. That process -~ that
facility, design, ultimately failed and it resulted in more
of a storage facility of quite a bit of accumulation of
waste. There was industrial waste, solvent waste, a lot of
things Jjust needed to be discarded and the site seemed to be

a convenient place to put things. Historical

indicates that operations did begin as early as 1659 --
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exiuse me, 1969, No official records of the facility --
dorn’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
steined so0il. Over the lifetime of the site, there were
epille inte the creek. Those of you that live here are

quite & bit more aware of what went on at the site than I
am. But complaints from the community were frequent and

they wevye sevious, and the site was finally closed down by

During that year, 1 believe the cleanup was

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

vemoval of some of the bulk storage tanks was also

1

3

conducted. In that same year, EPA conducted samplings.
Private wells were sampled, soil on the site was sampled,
zediment and surface water from the streams were sampled and
the rezulting datz 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 was 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 198¢&, in September; and, again, as I said earlier

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

During the RI, this is an old map which comes fraom
a much previous report but it was a very good one from an
cverview site. Contamination was detected in surface water
end secil, particularly in the landfilled area, which you see
where the concrete pad is -- that’s the operation’s aree and

that ’s what we usually refer to as the - Report.

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

zrea was aleso determined to he contaminated with significant

The iandfi]l in the operations area &and the pit
areas that were used were found to be contaminated
credomivantly with volatile ovrganic compounds. FCBs at
lowsey levels In this well area revital lower coriney, were
found i landfills as were metals and extracted orgzanic
comzounds . But again, the predominant contamination of the
scils seems to be volatile organic compounds.

The ground water has also been found to be
contaminated and veolatile organic compounds seem to be the
most common. Because we had different classifications of
chemicals, I kept them in the classifications to talk about
presenting to you different classifications. More specific
deta is available in the reports. We did not include them

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

information.
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The Feasibllity Study and Remedial Investigation

t

are in the informatior repository and I’ll try to answer
your questions about that. The ground water contamination,
we have seen the most significant levels on site. There has
beern resampling of the offsite private wells -- I have to
adjust my voice =-- and some low levels have been detected in
come of the private wells. But they are low -=- &t levels
that are below drinking water standards and if -- I’m not
aware of anyone using privaete wells solely for the drinking
water . If anybody knows of one, please let me know.

The private wells that we sampled are to the north

of ths site and that 1s the direction that the ground water

The surfsce water contamination was also with

valatiles . And this marp, I don’t really consider 1% gquite
zocuvate 1n showing surface water. But the surface weter
contemination 1s believed to be due to either the discharge

of the ground water, contaminated ground water, through this
culvert. You can see the dash line that goes through the
site. It’s damaged. We know that it’s damaged in -- very
likely in place but, also, another source of contaminated
surface water could be surface water run off from the site
itself.

The Feasibility Study, as 1 said, is the next step

in the process of where we take the different technologies
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thst are available --

and I’m going to speak mostly from the

slides -- thzt are avallable and thsat can work for =z

particular site. For

example, the solls -- some of the

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

top of the scil so that they cannot be -- they’re not an

exposed pathway. However, it leaves the contaminated soil

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

One of the questions wWith removal is what do vyou do with 1t

whern you pick 1t up.

You’ve got to do something with 1t.

Treztmsnt -- such &s incinevation -- that’s one of
ths: ootions which you can use. Soil washing -- where the
eoi)l 13 actuzily washed. Soill vapor extraction which you'll

Yearr & little bit more about ---

ME . TONY HAYES:- —--- ma’am, may I interrupt you

M BENGY: -

ME. HAYES: -

incineration at &ll.

I certeinly wish you would rule out

They had a minimum incinerator down

there thet was Just absolutely terrible. If you’ll notice,

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

inversion there that holds all this in ; and

it’s Jjust sabsolutely

I would hope that ya’ll

would Jjust wipe that off of 1t and any other program

but not an incineration, not on site. Okay.

MS . BENOY:-

and we're not proposing that.
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ME. HAYES:- Okay.

MS. BENOY:- We’re not.

MR. HAYES:- I Jjust wanted to be sure.

MS. BENOY:—~ I understand -- I -- that was one
thing that 1 expected to hear from you. The -- I had

mentioned that in the history. For any of you that do not
know, the site had an onsite incinerator that was never 1In

compliance and T really have neot found the exact amount of

time that 1t ran but it wasn’t very long -- wases it?

MF. HAYES:~ It was a long time. It Just didn’t
work Tor & long time. I mean it wes down there

ME . HAYES:- But i1t worked for, you know -—--

MFe . WARREN RHINEHART:- -~— it Just didn’t do¢ the

Job that it was designed to do.

ME. HAYES:- I don’t know whether it or not. When

it came out cof there, there was Just absolutely unlimited

It Jjust lay in the little valley there and

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

was so bad -- and I won’t say anymore -- that when I was
over there that you had to hold your mouth like this to get
in the house.

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

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

appreciate you sharing that.
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The other media which 1s really more than -~ and
ground letter -- some of the options that we lock at are
physical containment, where we physically containment it.
The hvdraulic containment (s technology that you put a
barrier within the soil that prevents the surface water

, the ground water from moving and migrating

from the site. Treatment such as air stripping, activated
carbon adsorption, in-situ biloremediation -- these are
treztments decigraed to reduce and ultimately elimingte

contamination to & certein —-- bring it down to levels,

For the Jadco-Hughes site, the Feasibility Study

sresented -- let me bacrk up. Thirteen technologies were
identified in the Feasibility Study. eénd for the Jadco-
Hughes site, eleven were further developed. aAnd 1’11 Jjust
nyiefly go threough thecse.

N further action. No further ection iz rezguirved

o be considered for every site; for more than one reascn.

—t

D

ut bssicelly, to give EPA and the public an idea of base-—
line comparison. This is how the site is, the risk that it
poses, this is the problem that it is, as it is, if nothing
else were to be done to it. Are you following me? I hope 1
said that clear.

Deed/Access, Restriction and Monitoring. Deed

restriction doesn’t do much. It identifies in the future
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oyopeyty purchasers if there’s & problem with the site.

Access restrictions —-- again, it keeps people oot , but it
does nothing to eliminate the problems. Monitoring --

monitoring is -- you can watch to see if the contamination
migrates it’s & problem, has left the site, you can watcih to
see If the problem -- what the contamination does. BuL it
doesn’t do enything -- Number 2, doesn’t reduce —-- well
goesn’t change -- it’s not rezlly any different from the no
fiirther action as far as the cleanupr technology.

The nexvt three are Jjust officizl steps added on.

The thivrd one would be -- is Number 2 plus 2 cap. Again, it
does not -- it does not treat the soil, it just covers the
scil Camtior. alge inhibit ground watey pump and treat
svstem

Numbey 4 was that -- those options, plus ground
waltey exbtraction, ultve-viclet treztment, discherge to Fitec
Creek: and S, you can read, also, soil venting and

flushing/culvert replacement.

Off-cite land disposal is Number &6 with Ground
water extraction treatment and discharge to Fites
Creek/Deed/Access Restriction/Culvert Replacement/
Monitoring.

The seventh one Incineration -- the rest is pretty

much the same.

Number & was Cap or Ground Water Extraction,

Page 16
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pevation Treetment, another treatment sveier te?rrcicc;'
Discharge to POTW.

Numbey 9, Soil Vapor Extractions/Scil Fluchirs -
Ground Water Extraction, Treztment and Disihavagr .

Number 10 was Off-site Dieposel .

Number 11 was On-site Incinevaitiors wiith fhso
remaining pert of 1t pretty much equivelernt .

Congress identifilied or through the -- I

'
iy

T
»)

-

v
'
v

cay Congress but EFA must utilize the rirne polss oy i-e 1

ey we developed altermnetivezs thet zre wiatla Tor e
cite ke must dezl! with these folloning ~Ivn. o -0 i

celled nine point nine critervis.

Protective of human hezlib ansd Sba iy o v
it 2hould be iz the primery Crvloeris ", :
Sleznurm moct pyeotective human heslth arnst =0 v 7
complies with aR&Rs Thezse ARa&:s - 1 3 R 2

it now that I’m up here. The areliczhlse yeoie - g
apoyopriate requirements and thet's Just & farnoy =0 orva

saying that any cleanup standzrd that’s bhesr ide i i7i007:

example, clean water act, state, the ground water we hou-

promulgated maximum contaminate levels, &ll these zare

considered ARARs. It’'s Jucst our little catch phrsee. Tt

very important —-- ARARs were identified -- ¢t

ARARs was identified that reovgznizcatior ¢

Superfund, 1984. The third criteric i¢ thz* it provide:

Page 17
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Wetev Thyvoun'. the soils and 1t washes oy fiushes the




I

tn

[aal

T

—
"y

N

wm

5 9 102

T T ETIIVE T e comtaminegted water iz cqollecter ot
e Tt o F dito s evetems or itTe collected thyouoh thic
gy ound waler pumpn and treat system. The contaminatsd wehtor

5

W
-+

reated with the ground tey contaminates --

b

e co-iarinsied ground wetey in thet oy
2t : < : LEy not <\

on
ot

em.

1

iorn wells are instelle

(L

through the it

h
b

(
K
"y

N
D]
\
a
7Y
-1
7
>
m
-4
v
oy
T
m
o
>

o]
T
D
n
~*
8]
2
3
—
0
o]
!

-1
4]
-t
hal
}
n
-H
N
v

4

¥
~

= z sreg: inptarcent Trom, Sstopming thes contaminpantzs fvo
S " evs Les W ll) be gbhie Yo oelshorals probeattly
T I I opoton zvea of expevitie. Ty e
o Pl e e Heenmow cpeviotion eveszs grve by cliorn i Fics v
cvean thob owe zZve concerned about With the grount witer
vz in . gozin g, ihe tryegten grovna weies 0 lil e -
S 7 svnondd walev would he trvezted o =l ok el
v T te oy il cleshmeyos optione e exranoesd Lo inglods
Jrvms ool iy -- LG oAl TOTL wat Lhe disliery SO
Phos fe ldevililed v ol Feocibildity Sood, The L2ia7¢

)

i
<
i)
[

regulive arn MNODES Fevinit oy en leact

s R

)
ot
~
o3
(14
=2
B
Y
™
i}
O,
S
i
|

164 by NPDES that have

te infiltration which would require thet the ground wa*«

woula probabnly —- well -- and higher standaerds that ere
identified by the State of North Caroclina. The cleanup for
on~site infiltration has the most stringent cleanup

wauivements for the water because it’s gecing back into the
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T S o o Mumbery €, EPR Ls recommending that - Lt
Foce b il %y Chiuny suggested culvert repleacement and TR

ol ~- e preonsting thet the culvert be vemowe? and thu¢
sorfars ety et flor througt the gite whether thyvoud!
[ - ool LUt o that 1t be diwvevted arcound the sile,
AR 4 LR < eliminate any contaminants Inva ™
AR AV poove rd owster . B2 owell o aT o ths zurface it
fFloving from the gite, ground —-- surface watey conversic ig

5 s i tmr e ovthe win o welvs modivie

b Toto o the Selectlion Critervie, we Lells

; i gpluernrclves that welre propoging 1T comsiciort

RS fooL o crLongenty Flar ez well o ac Serils D
ITens Thooo o are Lre veguivements thealb owo mus. Lasyt ]
anmt o sdror e Trie o le o srnodnnovative techrology that o we
beliews that will be effective 2t Jadco-Hughes and &t =+
point in this process that we determine that it’s not
effective: obviously, we change direction. We’d find
something more appropriate to the site. We belileve that it

cen achieve A
be ldentified

Toemomenyimuin O

RaR=z with the cleanup levels that are

. Most of those have been identified, such

onizminant levels. There

Fage Z1

are somre thst will
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Syoom it not in the propessd plav. I odon’t know
- ther 1 ocould ligst ther all cut fFor vl I’m

I oju=t -- 1 can’t do that &t this time, bubt they re

o}

frL, 2Ziin. i vou -= thiz ic wheve LFS
c- ih ot owes andd we reter Yo that comment hevs -
- + M 4

Throgoing to let Michael talk. Now, that’s 2 111
)

s il snd Iohope that I ohawvenrtt overwhelmed vou .

foten . Aflle o owoe e little LIt osbount Commuornit
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it gwriletle Ffov owvouy cuestlons and anowere

: PRI ST AT Im dcing the community relations
: Tl dhEEl ol e s
v - tzles oabout community relations, we v
DootLT L il procesco it e & tworwe, fiveds
. TOL megeentin: Information fto ovow oV LYying to
breir o winat oo geling, but Iie, alwno, you pryovidivng oe
srmaticn: and one of the ressons 1=z becausse we can’t do

it without you. We find out about sites, about situations .

ct

Ny

oy

et cetevya, from talking to the people in the

community. UWe don’t know.

no
W

Ore of the i1deas or one of the purposez of the

whole type of community relations strategy is to find ways

ny
w
[43]

Hhanisme of maling sure that throughout the entirve
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s, within
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Pler o of tre cite, end find out whzt &sre thely conceyne;
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o wne TR e, foa pIANONIC CONCETNS: Wnet Ay The s sre hezlop
- REARETAT SR U e vt L EE We tehs this beazis informe®ic e
v v te oconnile oo o little glan Lo sy thiz e
'
12 mLIail mechkovouorns of this community. Thece are the Thirge
e sl o lnoLlie which fve - concevns Them.  AnD ws gual
1
t
- Pl any o Fgns fTron Uhils. owe mEy Lo i SR ST N
[ Vi o .- ivodevelaon whay o we call oan InformaLion
N : A 1o o herve gt the Belmaors Uibvaos 1 LT <
) N : : letyaiive vetord o- ws put 2l ouh
i
P Iv T ovmr Ll wr heve duiing the history of this eiic, Cceories
|
WSl o’ famedicl Invecilgation, the Feacibility Studies, yvour

20 Community Reletions Plan, your Fact Sheets —-- all this

informetion i1 placed there where the community doesn’t

Something here in your local community that you can gei the

saeme information here. If there is some more deteils ycu

[pe]
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|
22} necessarily alwavs have to write EPA or call somebody.
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!

i WAL, Y9, WE S&) ., encocuUrage yYou, write us or call. But we
I
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st ol heve sonmstihing heve inovouy locaticn that o owoo don’t
o oo, &M over creztion to find L4

We, 2lso, try to use presc releases. I1f something

comes UD and we think vou need to know rvight away, we Ly td

motoit I the rewspaper . We use public nmotices to let

bzl Lie az thinh like the public meeting here tornight
whicn for o example, in thig case, the law vequives &t the
e LF Tezoillilty Study mesling
_ RN Tl iyt RN e A
- ' s AN TR o Couvyt Rerors
Smezhkins of the Court Reporter, in this particular
SPTLATS S, i thic It ogoing o be pavt o ¢oFf whot owe cell ¢
e Ayl osummary Tor the yenovd of declislor, whel you do
oo D coiaests o0 guesntlarn, plesse state your meme Lledvly
ol %1 TV Eme Thiz intovrmetior will be conzlles i
oo Tt i At ie meetine eand it wi)) be plzoed Toott
Inie S I Pemository 20 that any Cclitizep and intevetted
DErvLy o @2 d and see 1t

We zre at this point, as I saild before, the publin-

omment pevioc. During this public comment period, we ars

[g]

accepting oral comments as well as written comments. One of

we have out on the desk besides the Fact Sheet --

-t
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+
=)
[ B4
3
Q
n

theve 1c a self-addressed, stamped envelope; postage being

maia, thet if you have & comment, we can just take one of

Fage 21
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¢ - il o L@ TT L Voo o miy oot live v oznhowere, et
i - .

Sk R T Find vou one, ons Wsy o the oot g

i o Loget it otk espt tins ooz}l one ITowidlolet wvon

2l e T Coaen it But I will get vou an ansus:

: v T intevesting oryoegreams Lhet heg haecy aleo

< g P wesrs Sipey bhe Supeyior:

3 R e ¢ bl ie ths pyogvean c:llied Teohmics

S e Wion wihls procren gose e i Plmae o
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B . ; &l fev & cvant up te Fifte Thouosrnd
i

i- ievo o Blve thelr own techricsl advisor to o intevpre

16 vebuzs TRe ig What 1t vyeqQuires, gernerally, is =

20 twenty-percent in-kind matching fund. It cean be, for
21 example, if & lawyer says he’s going to work with a

22 community group and he says, Well, my normel rate will be
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M
3
1

24 can s&y, Well, hey, he worked twenty hours or whatever

ilaevys or this 1o Fifteen Hundryed

)
o
o
\
A
-
N
4
T
2
M
~
3
RN
)
o)

Cage 2%




m

Iy

™)

o
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oo mmenin] eriitics cannlt aoply To it Eclurcationsl
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Eoz ks Ivoroy fime durine the Superfund orgoezs In Lo
s oe vemell: ! pryocezc 11 ga=yone i Interezied. the loo
e ghol 7 Lt ie iy o2 ledy mamed Denlse, D-E-N-I-S-T
e R R She e ¢ Technicsl Assletearnco Lrarnt
. Lo f ooy ? mior wnsld e gt Lhro ooas eldrans
' e Cirest, RO, Zfrleris, Geavglz FUVOT

Tl Iz basically ---

W R TN R See G Yo hewe mn &07 BT

T L A s T TL oehoulicd e o ovos Taos
e

M CICHET L HENDD RS T 11 should ke iy vhe Fead
-.‘,_;'

M7 RDNDERZON - Noo, he wazr asking ghouws the 2707

numbey |

M. BENNETT:- Qh.

Mf: . HENDERSOMN:- We have an 800 number.

- Ie it in this?

ME . HENDERSON:- In fact, it’s & general 800

rumber . So, thaet would be -- he may get 1t, he may not
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znd the Siate of Kentucky, znd this is the other reascn we
T o ol the commoenivs . Theve are only about one ,
mawono olevern hundred peopls 1n our Region Headauavters R
Sttt heve dictrict coffices o, & lot of ths things o+
s P o terpr oF cite history end the things thai ave
o T . S BT AR IO LR It Cr whet s agoling on &% the 2livg
: T i T Tha commanity o what o oon &t the 2ite ;
: L Tt Rl rerenity dtaeelt | beczuse we gunTi o hawe e
st f bt g 2l the way zround Thig ie anothey veason we
. Lo e - ool o has Lo be & give and tane T “hiec
. Lwb L DAY o, egzlin, eg B shoomilo, T
EovTL - ‘ COMMETLS dnT Wy ile - - Gifl COmIEnLT ¢
- . o - - ZAay oy ooy compsntno L Troso Mo
frrtsrier - Do dont bnor too many in thlie region, ot
Iote Lhat it hapoensd I obthery rvregions whers clitizens

hhpwe chenned the recerd of decision by theiy commente . In
fact, there’s one -- one region, what happened was that the
remedy that the citizens came up wWith was cheaper and mere
effective. Sc, it’s not a closed thing. We make those
recommendations bzsed on an evaluation of evervthing. Your
comments here, comments from the State, comments from all

interectad parties and submit it to the Reglionsl
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the hasic of how Community Relation work without
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getting too far into blowing it up but, yeah, we do the
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sulrl i commert peviod, we do the public meeting. we
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T e s beting uvsino the potentlioll veorn:o
Iro-- s oz replenizting Tund & o bheyr =
e the money to wavl on cther abzndoned 1
'z 2 self-replenishing fund.
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t’e basically it in nutshell .

anything and I will be around to answer
Thank much .

You very

Give us a chance to set

aulck breshk. And we 71}
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oo it iover & e that 1t will cool den ege!
-— 220 DM -
~-- ESZa - =
- e
AL : Ohe, T owe coule atie s and gel

e ket e sy conditiopey off Chefn et bhelins oalbnls
- oomeeT T v ig 1 mawive e oo one e
ol e ogmzled ghot S, for Lhe one aiv
conGitloney placed it the eohool Theve is & microphone

Without the zir conditioner going, it’s not too

they

m
1A

bed,

but you mey wWant to use it Just to make sure.

Mrs. Corrie Heves:- Why can’t we have the &ir

cornditioney?

MS . RENQY:- We have to record it and she ---

MO, RHINCHSRT:= === well, cen we copen the doov
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oo . That's why —---

M= . LIaRREN RYHINEHART: - Okay.

MES . CORRIE HAYES:= 1 thought if you weve jusgi

ol oo e hushend, we'd gerd him outcide

~~ Leaurhton -

Mo ETrTYo- fut Tocmen the flon v to you

P LT T BTN T TE ocomerme wppld, plees
T osive foer fhor te ewplzin to me exzoily whatl PORD end
Vot Do Toresd o thzt o have o Te o that o lvaer . Do o
T lives I st . besicelly, what iz iv?

MO RI6Th s What we osll VOTT - thet stani: e

Toeocm L L ompoungie Thooe gye the comgnurnss - - F

P T n re s e e Bma sy o ovais might owant to elahoret

MU L mETe PRINCRATT r - Syt et Theilo o whrl T
L. IV

M BTN L - “uol a9 Renzene, Tcoluene, Aceton:s

those compounds that readlly evaporate. That’'s one of the

ways vou cen lock et them, that velatilize, that -- asgain,

o
9

anybody that wants to Jjump in and help out here.
oCRs, polychlorinated biphenyls are not
volatiles. They ~-- 1 can get you better information --

hattey chemicel informetion -- I really don’t have a good
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“EVioyn off the too of my hesd.  The extractable organic
et o 2ve sl loorgenic In natuve, whiichk mesnt thot

vete Into the éiv.  They stay in theivy form.
pe HENOhEQSQN - BRe were used o lot i
fovmerve .
ML WERON RHINEHART:- T mesvn ie thst magnecior
i et 7 o theu?
m oy - It's en orcanic comrouns freze s
- . - I Srd g N _
MO LR THOMAT t— Cayvhon znd Hydvoaes - thoss
Lesr v omot ometaolo o sno o2l It e Cezrber and Muoronor
Loamzn Yidbe st
LT M Toecl gomeltivs st thae
Toezh oo ogeneval auellicn”
v r e Ve | =iy
M7 TOEY MeVEG:- Tt'e my undevcotaniing ¢t the lac

v o thet eomeone <

w

id that ninety percent of the
icale of -- I asked a gquestion about leaching off the
and I may be wrong, my impression —-- someone said that

of the chemicalis have not been site, that

were there because of the soil content which hag be

m

in 8 basin underneath that. 0id I dream that or did

ne tell me that?
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o, sir, Mogt of the contaminstion

: ihe o wvery o levey of the zediment g g4l)) or he

e Agsin. & lot of contaminaticnrn of waste was remowve

the 702, but we have found residusl contaminestion. In som
erezc, we Tound slgnificsent levels. I need to tell -- 1
neec o tellk oaboun thic I forgot all about czying Thic

gronsyv loobed &1 o the levels tgency for Toxic Substanocee
o [lgesse Conivol looked at thne levels A PYOopoSE T WaT
pE s e e BROT: e ¢choem ointerim removal on o that rzvricule
oo ! ol aTvaec oL Tipn ecovyy, T didr’t mezn T
Tazwe that o 1t 7 & <cignmificent pervt of the zetior that
t Craivoow & v e
T LRTe e ity £ We aye Soing vz
Sl sy e sl tiay oy emEY SeTTY DY OOY &0 I-7s ¢
R S PR S TR FE4 ihe leed meveorn fov theil pervrticels
AR N I'm o shill the Remedizl Projeci Manzgas
* e o iie Llzvren Divon i going to be the On-scane

Toordinatoy, Wi ie working with the PRPs on thic. Anot har
tgdminiztrative Order on Consent has been signed. It =,
again. similar to the order that we had for the RI/FS. PRut
I'm sorry that I left that out. I certainly had no
intertions. Thet is a very iImportant part of the site.
That’s how the PCEB soils are going to be addressed. Thst

particulay arez they’re going to remove —- 1f I remember

g
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i, the tor o ten inchee end anvihing
dier o glunvz: will be yemoued fror ths site

Mr. TORY HeYES: -

How deep wWill they p

7
]
v
t+
0n

e finzlized, but they will -- there ic seome minimsl
cment -- Lho Lop tern Inches, it I -- and pleass
oA, Per ooy Srgve, the top ten inches is whart they’re
e oS it Aand ther ey ive goirns §o hzoo 1Y oon
IR N SR LR JOR © oning Lo collect seampler oue
ol e s T Lian thiot 1o feot o the vemoval iz
J_\‘ ;.
b CoTs T8 HAYES:I- Whet will thew do owith thaot
e e sve they colnt Lo take 117
Treyve golng to take 1t off the cite
: toos o peyeittes deci)lity ioowihirt Iounderetlsny -
' gle- oo triE opeint in tipe, heczuse 1t iw
or me
ML STTWE GG EY - —-— 1T you want -- do voeu went

comething about this, Barbara?

SAayv
=sey

MS . BENQY: -

ould be appreclated, ves.

Mi:. STEVE QUIGLEY:= My

oY &

P 1 -
.

the cons firm that has

in2 engineering

done

If vyou’d like to answer that auestian,

name is Steve Quigley. I

company called Conestoga—-Rovers & Assoclates.

the work
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there and then
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o, and Fezaoibilisy
st ashked abhout BCR

N

v oo he tazken Thzt’s one of the thinges thst we
Ccroviant now end welve working on it todza, &< <
¢t fa:zt le will be hiring or behalf of “he PRIc
Yoo owha o Will coms in and excavete the menevial "
oFfY¥ off-site to g sscured landfill There g-& &
of rlaces that eve degigned o the Urited Steizso t
1T o mestevy:s!l o znd store in 2 sscuved Faohicon unli
R T Ivoie mow where Jute gt the ovourn e fog
The question wazl asked ezvlisry of how we would
ces~ wonlet e o oend hot would we conT v e
T Tos WS T mloa i R fhoer Toul U R
b TE specificslly . Wavver Dilve ETel KU
v L i What we've g2ing Lo« 1: &, 17 oaznd
i onoave ehollow holez oswn ebout thvee Tex FvI ote
te mre?lle the deptih, to see how CGesp the POZ
Tohefove wWe oo in and dig: and once we geil thal

beckfill which we’ve

we'll go iIn,

backfill

Q@

in

)
o0

dig out what'’s
make sure that we

we have that

we're not putting

and the tor

have cleaned up what

confirmatory

contaminated,

sampled from somewhere

dirty stuff back on the

01l

on

LY

seed

was

it

information, we
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o1 it batl Yo o itc orviginagl conditicon
MTL LY HAYES - My gueetlion 1z SuppoDe you g0

down ter inches or you go down a foot, two feet, if

you hzue
contaminated, dampo contaminated soil down there, what’s to

back up If you put fresh scil or 27

MTLOSTEVE QUIBLEY:=- Well. the objective isg to oz

METONY HaYES - Just whatever depth?

ML STEVI QUISLEY:- Thet’c rvight.  If wo oo dows
woTvs o venowviny the orilountil ii'g cleaned Mo, PIEI doer Tt
e i e e st Sz e theyw kind of cigv where Lhen

a7 .
cid you say thet

i

MO CDDIE paRNES - 17°m Eddie Rerker and I live on

Clezsvwaiey Lake Rosd which 1s downstream and I till use my
well for drinking water. How far has the contamination got
down end when will it stop before it gets there?

MS . BEMOY:- We have -- Joe, is it clear water™

The one that is perpendiculary. We have seen low leveles of

soms of the contaminants migrate as far as Clearwater Road,

(n

T helisve. Do you know 1if your well was one of thz one

°
41}
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MO EDDIE BaARFER:- T have beeyn there cin yvesve —-
I ¢on’t know

M. BENDY:-  This would heve been this pest yeer .

Vi, EnT IR BARKMES - There’s three houser Lhevs -
*heye s pine zndd the twe up toward this site, but we gl)! uce

"

VoL Pt Do oyio know wheve (zoon Sivest
ItrevesTtie vl TlesrateryT UWhere ave vou I proxinlioe Lo

- = S

- IR A You vun down oitvelaoht o Catorn,

oo mae gt reiabt into my well.  It’s parellel with it

e BT Togld s give me wouT o nEme 24§ in’
R Todie Bavke
LT e 3 Por ity by = the name Goaf Dot vYing
v 3 T toozoeny farilisy Jike - oag 1YY werTe
t Tt T o I R o o1 B O P e TR P .
sonled o Y wnma’ve notl ewsve of it, pevymiszicon muct be

obtasincad he%ore we szmple wells, whether it’s us or PRP< oY
any of our contractors. We don’t -— we don’t sample without

pevrmiscsion. We wWouldn’'t come onto your site, onto your

o,

property without vyour permissicn. Also, where detection of

)
m
Yors
-

contaminants has occurred, we have submitted letters t«

the owrnere. te well users,

M7 LIARTEN RHINEHART - Did you say 3
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>
w
¢
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b
0
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to (legruwater Leks7
ML, BINDY - Theyve zyve cevizsin levels, wvery low

levels, they’'re below drinking water standerds, yes, i,

that we nhave sampled.

M LOE THOMac: - Well, let me spesk to that foo

A
s
m
n
o
My
o]
2
Yy

I'm the person who’s been responsible 7or

Pt oy ount witoy 2ovt of the EFfA overview site ang T we

fp

Yenlr e owe sref il st the dete fron the mornitoring we!ll
VI - A sl at the date {from ths wazer wellc twsd he
< crormle g et o ths cortaminatic Tz oocill e the
TIhe Thrvelz oo oauezticr azbout that The highest lewvels
‘ Lo Tl eve osonteined in monlitovins wellis thot eve

T ST ST 2y e some low levels of some of fhe
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- mrEaoen on the ite We dgon '™t Knoe fuy guvs
st itod te s ted with o the elte It may be ocomcibiiog

Bzt e a2l ocouvying in the soil . Sl but by fTa

theye s ro ocuesstlion that most of the conta:

-1

contzazined 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.

Mo . EDDIZ BARKER:- Yeah.

MR . BEN LEACH:- What'’'s your address on Clearwater
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M= EDD TR papiia: - 308
i CTENT QUIGLEY:i- The well {het wez samoled wzs

=2 Llearweater Lzke Road.

MO EDDIE BARKER!: - What s the rmame of the —- ¢

L
s
o
:'\
o
Al

ME L STEVTD QUIGLEY:—= T helieve it was My . Voice

T thot clohe?

MU, ELMER eriN:- 1T think on the vecord it7g M
T

MO STENT OUICLEY - Mr. Sipe . Thette vighd

b VRS N e i o o Thzi e -

ME ELMIE VTN - ——- wheve 1o that in relzticnchip
: z Tl

Vo ETTIT EeRsTE - T ZOE

MU DI MR gtk - e thet furthey out oy cliccer In

VUL DIUIE BERVIC - BIE ---

v TLMTO 4T e eee e 229 would e clozery It o0

“.
3
-n

ML EDDTE RARKMER: - ——=- 1 don’t krnow thest

know juset zbout everybody else.

M& . WARREN RHINEHART:- I think if 329 1is the lasz:

o

sits tested, I don’t think they got to his house. That’s
ebove his house back towards ---

MR. ELMER AKIN:—- =--- towards the site ---

2

Mo WJaRREN BHTINEHART - -~-- Sykez is the man

o
o]
iy
M
W
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MY BED LnAeTy - 1°f EBen Leacr from the Techniczl

Cemmittee of the FREPg. We -- he shouldn’t have to worryy

glanut thiz. Bozrharz, if we didn’t test his well. T thinb --

whian e . Thones ceid 1= covrvect . 1T we look et the profilec
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Trhaeowen b v be wvery glad to zample his well and get
ITvmos ent sre o wnet 1t le . because we dorn’t need te
[N et
L it
FivTe oenivo d
Y I gueszg Ms. Renoy should answe:
. Lot T ane cirgdective of the worb thal ows oszve Coing
i =i fooeve s thit fTyor hapmening
Mo DRV 0 Thoit g o -- whet Mr. Lesch szid owan -- -
M LoD THOMA T s The altevnetilve ig otnon ERe e
ool o fon Frie cite de Ip part thet owe - oae far oze the
groond wort eyt imoconcerned. Is going to ilnvolve canturing

n

the ground water that 1s contaminated with extrvacted welle .
welle that would null the contaminated ground water out of
the scil and remediate the ground water. So, EPA has & plan
tec keem the highly contaminated ground water that’'s ¢n ths
site from moving off-site to endanger the wells that are

it from the gite.

downgyra:
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M WAPTEN BHINEHART 1~ There'o st leaci tws oand
Lo - N W [ 3 S £2 NN oy
el D Y e MonoT o vignt. you Friow, Withi- + _-'F*_; Yo vt

, 6T the site. Have those wells been tested”

hel E\ENO\./"‘ NO.

Moo, LEE THOMAS:- 1 beliewve e2l) the wezlle

-
=y
o
a3
Ty
o
W
1

teoted
ME, WaRREN BHINEHART - Ang those are Lthe ones fhal
wor are vefevvying to now thet have low level contaminanicl
T~ I heoitzte Lo sz Vel " i
ASEEAN S AR N A aTe hecaucs: vezlly 1 con’t tawve 11 1- frant of
; e o = move fTailliav with which individosl
STEE CLens alen, may be more gwWarce The epecific
T v m qnonh o the Remsdizl Dtuech ol croaant s an b
i : S cveilabhle In e move uvesanle foovn 1F yo ¢
(S The e bt kagr heesn tected o numbe oFf t e oL -
a . rorobae sloo, doms & vYeoent dnvfIilnonic -t
e ~ ot hmre s tls Ty n2d sure 1T I answe s Lo :.

“ian. but T odan’t have the specific well —--

MT WEDQEN RHINEHART:= —-- I think you do. I°m

curious az to why you arrived at the Solution Nine zas
opposed to Solution Eleven and what’s the future feor th:zt --
can thsat property be cleaned up and in the future developed

or iz it going to be sort of like the Love Canal never ks of

0

any commercial value to anyone?

MS . RENOV:-  Deed rectrictions will be placed on
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remenbery .

contamination remal
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tvpe of development might,
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- s a
cidentiasl ——-

WentrN PHINEHART : -

22 v owell ermough to live
Fonhet e ore bhat fezsible?
* TETUOLD DENNTTT
e or 1 yEzSon by e lv e
t & 7 beovacuun eriyact
v ote o remcove 2!') contamination

B R Y Thret, the cnil oW

oL teous the olive Tov whatew
oL T s vl ottt o he clean

R AL T S A e bl You o
R L Rl SR vE il ooy -~

oo ! inoand drivh o the ground wa

ahould be Fipo once we firnish w

ME .

EDDIE BARKER: -

water up there,

my way?

got teo go

MS< .

=4

S

what’

somewhere .

GIEZELLE BENNETT:-

The system that

Fage &2

viill

ng . T

don’t think

continue

on

really

you know, be

that vyou

can

loat

on it or develop ¢r someilh
H i IT°m CGClezelle Renrmsi®
proposing the altevrnat ive
ion snd the- ths =il was
above our action level
ill bhs clean and vou w! ]!
£y CuUYOSes Howesvay , the
a7 thay s where the
heve vyectvictlons <7 ottt
I mazn put & drvinklng wate

ter, bu

ith thi

Well,

we’re going to

1 the =oil jtecl}f
s cleanup.

that’s what we’re

in n

pUL

-

=

af

bz
ing

If you can’t clean the ground

going to keep it from coming on douw

t

Tt

I mean the water’s got to start somewhere and it’s




crlogidng o oclean it oup, kot it’c going te contalr the
T patey ol it owen’t continuee to move towards vour
alvertior

M, E0DTE BARKE®R:- That meanse my well’'s goling i1
- Voo c_:l-A"

MO CICZELLE BEMNNTTT: - Well, that’s 2} going o«
s ravt oo the deslion -

ML EC THOMAC - Ue 'ye not @oing to design the
S o Wil causs meonle’s woter welle too g oddvy
i e s ' bawe ground wWatsy clearup gonle thot w1
! it g Tk oof the == pavi of the vyighit ar? those
T oun D wetoy clecnu, goele will ke goels thet o be

Tl i T uman hezlilh I ca=zs o mestling the

o : T Ave TDr b o Are mIle oy bely oThiiod vomier
! RS eyiz! o, o haziostle othere wliiloLoos
cel oUime whe s Ground waier &t the <ites, 9 noo
vl vl imeted bon | nopsfollc, b tho tims the ps.
b 2 Til immlement the clearup aozla andd gt coms point in
the fotuss thoe oround water will be safe 0f course., vou’'ve
get to realize, also, that there’s some natural continuation

~-
[

oC

ec s there

long
hazwven’t been bre

cleanup ls at

+

urring at the site as well. So, there

ie some threat as long as the cleanup

ached, then we will still be pursuing

the site.

LEACH - Lee, why den't yeocu glwe

s

is —-
goals
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T 93mn1€ €1;56neticn of how ground weter mowves, that

fonor Tt aLvs 2L o8 hundred feet & minute azna 2l thei ostuff

MF. LEE THOMAS:~  QOkey. Ground water is like oth

thing:s on eevth. It’s effected by gravity. So, 1Y mowvers

downii il o bat ground water moves in the spaces in the reod

it

f.
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ELLTE L Srostill omoved orn tht =ite It e becaors
N R s R L e RO movseT = P VIR SRR, vE e e A

ceoeect  So, therse’s no imminent dangery of the ground wetery

conderl o omovive oY the site and causing peopletc wzlls tao
ool coTisuinaten. IV jJuet ottt - wWhol owefyve
comrerned gimast 1s i the Jong term 1T v ogrvound wato

el Lo Lo wrours, theve s the peossiblility that pes; le e

a4 hecome

f
0
)
]
1
15}
o
-
D
mw
o

i

-5
- h
(D]

Eve olor moves of

s contaminzstion

poe

ar 7 peorle 4dryil) welle wheve there

)

precently, then those wells could be contaminzted. Qkay?

ME. ELMER AKIN:- Perhaps what would relieve yvour

mind as much as anything is continuing monitoring program

-+

that water to be sure that &l! this works. I think the
will give you probably, you know, the information that vou

rezlly would want to know.
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MU RO P oectli- T think that My . Akins ig viabt.

marT we guve who gpend our life worvying about tFRInge

like this zve confident of the technical soluticon that we

ere myoposing here. RBut as Mr. eking Just said, conly by
sormrirsed tecting of what's vezlly heppening will bhs pyowse
whethey our confidence was vyight or not T mean. the
nonltorian s not going to end when the ROD is signel o
e oo RO ie eiched We're <till going to heve i:
L z g o R g “hat cur rvemeds, s effective
bTE O CORT T MaYES - Recaudse 1 sew those dyune
: - sro T oonas Ahoas holew thaet they dus erd fhe DUy e d
2! that 2uuff in fhere, are vyou telling me thaot stuff ig
qo i iy et i)Y vreretr  le thzt ---
M S s it —e- welre talking shoui TnooTaonds
- - T hungr ey e *ye talbking abhout thouzani: T
T I s -
- =--- crushed ther --
MO TORTTE HAYDSI- --- 1lg that ths ground water?
P LED THOMAS:-  You're ecking if it’s etill in

the ground water? VYes. I’'ve looked at 2ll the dats very
carefully from all the ground water monitoring wells. UWe’'ve
got -- we’ve had monitoring wells sampled of successive
orcasions and I have checked all the data very carefully
and. vyes, the —— vyou can clearly tell areas where there are

f contamination and because of the fact thet the
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N = Ve gt e overy zlow rzte of eneed, the-e
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- Lot e ol e the grornt wabteyr contaminstion is

v ill contzined on the €ite. Thet is correct.

MO CORQIE HAYES: - Well, who -- my Question 1is

€ ome iy

st gl oo pgmen out oevd it cr ot voe oF

comoUlgonts LnEt av e precoent in thes ovound watevy ae to
i * SIS N U U5 1 SR X R &3 thie eite, mect of th
s TR el of concevn 1o the greatezt volume, I gueTs
Tovoilnvente oFf concerm is o the wolealile orgortice & nd

g Cor T o nimes we uIse §oprocest oY &l
- g cemosotuslly put o the - put Lte efilospy

: P o =y oand Lhe clonlle Wil omow
- - T becszrze theye’s o muct axry relatl:
“hie oo cdnd asolstiles it le essentizslly &2 harmlesz

sed into th
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MRS . CORRIE HAYES:- aAnd that’ll go inte Fites

M, LEE THOMAS:~ No. No, the water -- after

wezsa comes cut of the treatment svstem, the water will

, but it will alleow all to be cleaned up in th=
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Teoo— hmzve Lo omeet ovound waeter cleznup ota:rndivo-
MEL WATEREH BRINEHEET - And whisve will it ¢

BENOY:~ There are three optiors ---

WeRREN RHINEHART = === I mezn will

Will the

watey ?

it be

MG LaREEN RHINEH2O0T . - Yesz
pe o BTunYr- 0 Noy, iy, Well, theve arvre thrves
; s T odies cor that oare being conclideveon ¢rnd I dID nni
TalviTe s oehnuldr’t elabovate The fiver opticon thsat
Vil -, ol voe presantes I ihe Fesoibildido Chuee
o ia o be discharyoe to the local POTU end that’s publicls
Tl ser e Loy ke
ML LTT THOres - Piznm
rel ST - Thanh v Yeq
e CODEIT MAYES i~ Belmont fe in trourlid wng wiy
M Conovi- Well, and theve 1o some cortors Ehe
et onic =+ the digchzryge to POTWe hac not been that
succecssful for whatever reasons. The POTUs have their owr

nts ard standerds that they must address
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?

adhere to. They can be fined when they’'re not 1in

compliance, when thev’re not meeting those. Yecs,

understand there is some problem right now with B

hes vecently resi

evern the director

and must

I

elmont’e

aoned and
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o, you know,

checks to make
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acceptable lewv

caulse harm.
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throughout the whole process,

and aren’t released in the environment t

& . CORRIE HAYES: -

+

there will be

sure that the contaminants remain withinr

[a)

But the formey ftellow

Fage 47

o ity Mermzoey le goling to have to become cevtiflied. Sco,
they 've dezlinzg with some problems of their own. Thiz would
e & new situvstion for them to deel with., 1 talked to -- *o
tihhe City Manege T krnow tha*t the PRPs have contected thenr
The zwecond option would he ---

MO ELMER AVIN:-  --- before you leave that
G LO T e

27 EROY - -- - veg —-—-

VI wTE fMINI= --= the polint 1o, that wourld el
bor e wemloved though before thst option ig chogenr to zes F
1 oo - redle it o2ndd ges 1F they carn comsletgl
R Th:zt mrocess ig to further degrade gl) these
g SO 37 Lnowan’t o do thoet, or
v [ Y- e tendies 1 ouhel o ors ;

- TToTwee -l thic plarvt - wtevews K

Lz ivochizvesd . they have @ o peviaititaed liconoe thr talie

Mo o monh thae s can aischavge and they have to operats thel
sleant Irv the manney that wherehy they steted in the

limits of their permit that's carefully monitoved.
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Moo U TUUTE S DA &l - £ve you €a2ving theait you!

talbins zhout or 2ve that they’re monitoring 1t7

be involved with th
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ponitoving.  Thet’e peyt of their program. It ic¢ ---
ML LEE THOMES: - —-— but they sve gcing -- 1
o Tyranve
Mo FINTvis Thzivo vz
VoL DRNEIE eMinia It7z e ditfevent ERS progrs
o pmeems e o T e ot ate delegeted pyogver f
Pgrlorsl o) o ian Discherge Zlimlinetion Svetem.
oL Tie Heyfdr- pare they poniteving themselvss
e : FaT Z omoritoyipn ther?
Vi Nesg, ciy, thiy have & Monitoring
TenooLtoplioe B LRic iz mot owarer Sivelignt out
Lt e Do et erognd oolrn sivalioht to fhe ploe

m

o~ -- thet yea’ monitored ths plant, that plant vou’re

cf the contemirztion would be eliminzted, extremely reduced.

figain, it’s got to be acceptable to the plant, it’s go*

tzble to -- it’s got to meet the permits of the

rlant . The plant has to be able to integrate this water

]

inte their own system and thet's a big concern.

MF . WARREN RHINEHART:—- Would ya’ have to build

fzcl ity dowun there to do whatever you’re talkling about
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ST e P et llie ] e irstgllied 2t the iies Ti:e
R AR S LA VR 1re < e pumpes cut end pould s treen cb ths
R T Seother it owoald be dischargsd anr, 2o
theyve grs o tlhrsso opllons
cacons oplion ie diechavros into Lh
R S S A AR fWwhion waonld haws to o mecht ltE oun NODTS il
‘ . < o e Cotoy adp o LY Te o DRY Fedier s
i WY o : “ 2ognzts GTlegsta CronTs i
- o el m
vz z renuirements =2 W c
e velegce i ohe
a lot ¢of cther options. They’re very stringent. =

ta

thevefore,

Tking

0

go

about

discharging into a body
they’ve got to be very,
through permitting.

to the State,

x
o

o
D

of water.

very stringent.
It would heve to

and there are a lot of problems
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g Tiv discharoge optilon of the watzr fr the
|omsTher DEoa e Lig concelidevaticn and it’s not -- owe cand
L

boszbke i+ lightl

|

|

i The thivrd coption thet EPA acske that -~ to De

; obes 2% would be onsite natural filtraetion and that woold
:
| = .. . . o
oallow thyough & dreining eystem to infiltrate bLezch Intc UF
%
bosround westen Those cleanup levels would., elec, b=
il
g trenaly civincent becauce you'yve ellowing 1t toe Just or
vimrn hest Do the ground washter and vou Gevhalinly wenh i
b b oclesmiev o-- el it owovrld be cleszner Thave’c ¢
A S T P s N A G TS lireg puts orn their &l
I
L¢l) augranhers cheould be able to be drinking water
|
. EamTaEnhere Tl L s 1] understand 1t and rigrht now, e
« vobrace oxhoc o elipstlior, gt the Jdedoc-Hugniss olts :
- N : aomimnt For cuervisndy
. ! L P Let me zdd e Tivols i somethins
i
Lt i L 2o k the precentissicor, you <o thail ono-
X
Lotre 0o i Iownaer . the remedicl dezign iT the next stion
]
' Thess lecuer of eeclecting the options that Barbara is

about

step. S sometime during that phase,

(O
where this treated water is going to go.
MS .

EENQY:- Thet may or may no

cen make that

P REN LEaTH: = T didn’t say t

o

i Pag=

will be addressed during this remedial

decision before the ROD is signed,

desiaon

we’ll be deciding

Is that correct?

. be correct. If we

then

hzt

the desianr
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fep i he =5¥d, because if I'm inceorrect in saving yo
T Te s’ broontion oU where the wster 1 going in the
oter, then I need to he strzighiensd outl on some
Fimge
N EERTY - Well, il mey be thet through pyroTec?
Toelipliveilic T dorn’t know It mey be —-- it may very woll
Co reoc
noicion
ve tine
coT ~E : haomite clgvio, wE o will hewe to o colve the
T TR PR teoztcoavt ioooagd To o= ntt wheoe f
2t . Coote oo o to gfher it iz treated fo. if - it
T tvvinin Lo ocofids that o heve toniont It owll
- Sl ST i a7 thraugnt tooore v Lha
SlLTix ERRL: oo Tye exgctly yight on the quecstion, iy
: - Do comtiderenle Taiillity pul oon o glite o 2z
ble s goct wnfoytunstely 47 acoing ¢ trzke mamsy wvesvo
R o contaninater ground watey that's thers
v N 3 the == in the Tdund of & coumle decszdss Sc
bzt eguipment 1s golng to be rvumning for a long time and
e declision on where the water is going to ¢o probably :ic

long-term decision.
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dencirits to e vow eyachtly what that design 1T andg
.

164 e decicior 1n terme how that action’s going to be

MP L TORY HAYE<S: - You know, the Jjudge that hezr

teie ir Gaztarlic, Ln hic wisdom, made tihe fells {sic) the’ =
vesnoncible oy 211 this —- an expert witnecs end exempied
Sigo fyeon oz Tines oy anvihine. Thet wes heautiful, waso !
ik ers melds Mioozn o expert wiltnecc Y

MU EDTIE PRV ED M g ot T il oz TloEm T
S T A D U S G G LA SIS

P LD Tuae T s e P D e e T 1Y ke iy e
Wil be o irnstalling extracted wella onsits The purposs of
L TN LU vEm 2tizy 1 not o to mowve Uhe 2N wWaie
atte i The Sovmaaes G the ovound werey rewnsdistior 1o to

i 2 - - Tk e crT it pull i oot onolte anad ftnhen

: TR wWhil oo ore o1 thyee smedic ST Itnlow
: . o Ce, iv o= by one meant willowe, will o the
groung witey yvemediaticor vesult in any contaminated ground
wEtey mosing offelite It’s Just ---

MF . EDDIE BARKER:— --- how far downstream will vou

-—- cen you suck the ground water? Or are you going tc have
to move down two blocks.

MR. LEE THOMAS:=- Well it depends on & lot of

facteors that -- and I can’t give vyou & rveal specific answer

t

o

]
)

gy apher thet you’re pulling the ground weatery out

=
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toin o omolrts Yo o house cevtein properties that zrve golng te

Sevavs iy he. e ke influence of an extvactliorn well would
eviend, the cdiameter of the well, the amount that you pumps
the well 1o cuestion; and basiczlly, those types of thipaz
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with the adecigern that will result in the plume being ceptovred

! the cagmrtuyer ndey the wells, So, I cen’t give wouo =
mper s P ho st fov o the zugrapney in cuestiorn, bt Iocsr
R R : i thet iz ozomething thaet we wl)l lagl 245 we-y
Tt oo Lyoovelty foy the vemediation Lo b
Succesetyl L owe muost capture all the contaminztesd grounc
O i he cartUove Tons oF the exwivectesd welle
MTOETITY I What wefve trving to do oant whiel o we -
L : S E Trods le te - < t5 Stor v
LLolaminat P Wiat e clean., st cleam i Lhe augtvapber
- - ol contaminatsd to he taken out, Dot 1t
RE - we can ston it We can effectively stop the

contaninstion fTrom continuing on the site and thet’s very --
it’s veyy —-- it's very -- the ground water, hydrologiste,

zll these scientists -- and hopefully, we’re not getting

ot

¢o technical. 1 know that’s it very hard sometimes to

MR. EDDIE BARKER:-= But you can’t stop what’s irn

the offzivte from going cn down. Right?
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cuesticn,

I think,

= gvound water
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realictic,

c firm evidence that’'s there any signifi
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do
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its “her we can certainly meake modificetiones in thse
vzotios svatem o that 1t could rveach offsite to tals
ool e Aothaze kindz of pmrebleme don’t see am
SRR, TR
o el et me oo Just & little it hey
. R O oo cria thove Me ee i heTove thet o oweic
Db ovasvity, like downhlll.  The movement of ground
vl e live g ogravity flow downhill)l.  and you krnow
‘ DT ~ov o eymeriencs (h e hard fo omale things o
Pos peovcicules e ovour o can’t opull owetey uphilll Do
s . TEYE LD & peted oclume c¥ffsiie, &
iie Pl fheore e the only wzy vou can capture t
too out oz well down there where the contamination 1z and
v 1t whersver 1t i We can’t pull it beacik. Youry

it

~

ion ahout

What we’re going to do 1is prevent

her .

offsite,

and if,

can you pull

in

it back

fact,

o
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. The

it

answey to that

from going anv

we are satisfied in the future
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we got to go down there and get whatever it
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MO BON LEACE:-  Ten't th correct? Beczuse I
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o ogoling Yo come Lo

3 my well someday and he's szving how the heck are you guys

(29
o
i3]

I

aring to tell me that it’e not going to come to my well”

o

MU L LET THOM&a< 1~ Because we're going to o get Do

7 MR TONY HAYES:—-  As long e you're sure of thet .
|
£ I ogwers oo that the wetery system that’e avellabls
¢ . betysen Belrpord znd Mount Hally and z2l)l lite thic 120 wihr
t
. ) . .
0 Ll Loty oveseme ohould be mades gveiletle wiith the hzlno
g STounL proovae ho o where people could tem on oand not hzoe f¢

120 worryy like the gentleman does down heve oy thet hic ohila

i owr ik ced b o thiz tvpe of thin:
1
i
- MTULTE FAOMES t- 0 kell, the objectiws oF il
TPl sy T mvoc s thoust 1s Lo veoult oo otho oo owzoaey
P s It o veling mifte foy consumstion oy honon: S, e
; B
S ot Lerve the plume on the sl Ve Py e - r T
W] gornt Lo take that plume, we're golng to remediats Thal
|
151 mlume w0 thit & person could put & well in the site and the

20 water would be sazfe to drink.

21 MS. BENQY:- You were -—- you were asking -- are you

22 esking about the municipal water supply?

23 MR, TONY HAYES:— Yes.

24 MS . BENOY:- I’'m under the impression that there ic

o5 I =n agveilable water line in thet whole ares. e thet not ~---
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eYETS WEreTEmi- Either the City of Mount Holl

cf Felront —-- mosi of Lthen, both have wate
<+

FrONTY D - Now, come peorle mev nol havs heer

bu* 1 telieve there’s & water line aveilahls.

RN o for wvoul
TE umderotond you corvectiy oo thic
coomEiad walklve golng Lo vemous e oo luert
Tttt nevegnn Iz thet what I heard you s&v?
[ S - YED, =i; Trze 1z E8¢ ' pyvopozea
I LoalH - Okay Well, mzybe I donit
szowell 2o 1 think 1 do whst the lov of they lepd
e lpb o othan little etvesmn that goes 1o the
Tolvo ot hmistteny of 2 little wvelley =2nd I odott -
: in ~opicture and with talking wich Steve zhou
st oo ld it e diverted to when itz lvinge in

I think that’s wheve
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that culvert 1s there in the first place.

BENQY:- Let’s put the map on.

M

&

BEN LEACH:- Okavy.

M

S

BENOY:- To see if we can’t figure out wherve

1

b

B

ne about . Can everybody see? 1 said eavlier
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which one ie which, but one comes from across Cason Stres?
merger with thic othevr Tributary ernd they both flow

n
+

Sounstresn o ont wlitimately go Into Filtes Creek znd ither

l’

oo Jrtant: Blusc . I don’t = I’wve
wo et e elte . theve 1g vight L hs
Proomnie owiter Lo haEve I'm net vecl sure wheve you've
AP .7 Tl thie - theve'e & dven off and we lve
s bz e zenwt the faot that water doesn’t flow =
ot oo e Tovesmsmhey in walking the site -- I haven
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-l oo - tesn our heve irnos while and I7c bhe meve
z = e SR SRR T Tmic 1< 2 low lying greos 21z
TVie el s DL wsmrged. SRRy did e vemolo coTivil et
. AR Pl -- 1 den it Koo fTtews, weo. D2
i 0 " ¢! Nere waoo BRIt nleockage
I CIONVT QIITGLEN - May 1 give you & mo7 o with
combourys on 14 E2nd you can see’

ME. BPENOY:- Certalinly.

MR. BEN LEACH:—~ Want to orient 1t the same way

thern as the way hers was oriented?

MSE . BENDOY:- Yeah, these lines are contours an”t

they show the lay of the land.

1- Rotete it 90 degress, Stews |
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) Cel LERCH - Yeah. 1t°d be the szt oz the
golnmn then

this

Now ,

T body of weter. And again, 1°l1) be more than

UL, boote and go trekking us the-e ag:lin, an
there's watey flowing here. Again, it doecn’
“ting the water somewheyre elce There’c

froe e The epving now hzs beern vedivectes e
Ehe olte 2znd that lse somsthing that haze beaor ¢
Sia) Ivevestigestion potlvities ohsite ent I it
LT i shouvld nat o thst HE P | <
troa ths zite Thet flow of watey uveed o g0
ount. o and i o did not flow acvoss thz =i The
vao ovothe fite, lzgt month, there wee Jlowing
N i tmeogpying gnd Lhoghouldetn oo

e, S o T o2 lwaye ke loome o LoorLn Y
Doreliens Yvong owhet I7ve een poe bienonr s of
croors of the flow in thiz -- In thic trvibuter
iz epvying I 2lso further bhelieve -~ it hzs nc

&1

thie spring is not ground water discharge

The reascon I believe that it is --

it’s coming from somewhere else, probably this

arez her iz because the spring has always be

D
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We haven’t seen contamination from the site.

~ 1 hell} coming from maybe this ares .
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Fo*t thie ig the source for us, thie flow. Tf
azair, pleass show It to me ~- but sven =41
T dor’t belisye that we need to have flow coming from
offsite going through the site and this being In & positiny
teo e & potartizl point of dischavge for contaminegied gvound

e s o have contaminated ground water The suvfzoe

diverted arounrnd the a@ite |

)
0
=
—+
4
o
3
n
-+
2
b
ey
Y
-
T
(@]
o
o
[
iy

s Tooons o thic o emving, the spring i not contaminate s
o . S oo to intvodurs D1ote the contarinction,
! nElopotentizl

pee P L DAaTe . Well, I°m —= 1 hesryr -- vouvy woivads
LYeoVE clocuert theve, Berhave, but 11’¢ my sence that we
hows oo M-gheesl valley heve cith the culvert a. the sowe:il
€Tt et 1 ooovl ses where the diversion poselibilizy e

PO BTRNY - T gentt == I'monct guars of yvour Vo

E R R Thic ¢ & bovied uvndevoround oulset
MU BT rTeThr . Wed D) et the - wsTyz ovchab]

Lo theve 1o oelther My Hughes oy the Jedocoe folks fllled i,
the thing to make the property more level for the work that
they wanted to do in order to handle the storm watey rur off
that went down this little creek here, they put Iin a culwvert
tc handle it. Now, one part of the site history, that I°’m
sure you know as well as I do, is that one time that culwvert

ot blocked and it washed some doggone drume off the 2ite.

Page &0
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Ty it ghovie periods, & lot of wa
ol v . T ocan gz ooul theve &
bt othzt o doecr’t mean the next ti
thordsrztorm, theve’s not flow

agree wit

EACH:

Ckay .

flternative @ 1o that we rvreplace the culvert to
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STATE OF NORTH CAROLINA
CERTIFICATE

COUNTY OF GASTON

I, LIEBRBY B. SIMS, do hereby certify that I wes
the Court Reporter for the July 26, 1990, Jadco-Hughes
superfund Site Public Meeting held at the Catawbsz

Heights Elementary School Library, 101 School Drive,
Belmont, North Carolina, szid meeting commencing at,
approximately, 7:30 P.M. and adjourning at,
egppvoximately, 9:20 P.M,

Thet I am not rvelated by blood or marriage to anvy
of the parties. and that I am not interested in the
outcoms of the enclosed transcript of seid proceedings:

| 7t
Thic, the dev of aAugust, 1990.

A e
Ry, D nhamres

LIBRY ¥. SIMS, Court Reporter
and Notary Public

(NP SEAL AFFIXED )
MY COMMISSION EXPIRES:

My Cormiccis: Dinros otz e 45 <one

Aoy e e
R L T I P O

Commission Expiration Date.
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CONESTOGA-ROVERS & ASSOCIATES LIMITED
c RA 651 Colby Drive,
Consulting Enginears (\;vfs;agénﬁb?{garlo. Canada N2v 1C2

July 26, 1990 Reference No. 3480

Mr. Warren Dixon

On-Scene Coordinator

United States Environmental Protection Agency
Region IV

North Superfund Remedial Branch

Waste Management Division

345 Courtland Street

Atlanta, Georgia

U.S.A. 30365

Dear Mr. Dixon:

Re: Responses to Comments on Interim Soil Removal Work Plan
Jadco-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 AQ 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

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
investigation.

Response No. 4

All geophysical/magnetometer information removed from the work plan.

Comment No. 5

The Work Plan must address the site preparation which included the clearing of the
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
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 area.

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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MM NSES TO THE HEA 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.1 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 in the event of a serious accident.

Response No. 2

Figures Al.1, 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 Al1.3 acknowledge this comment.
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Comment NQ. 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.

R nse N

Section 1.4 (Health & Safety Personnel), Paragraph 1 acknowledges this comment.

Comment No, 6

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
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.

Comment No. 7

Section 1.8 Work Area/Site Control, should provide a diagram of the site with an
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).

Comment No. 9

Section 1.11, the Emergency/Contingency Plan must provide emergency and
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
Table Al.2 and Figure Al.3 acknowledge this comment.

Comment No, 10

Section 1.12 (page A-15) should specify respirator cartridges to be used (example,
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.

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 Al.4 is a heat
stress monitoring work sheet example.

Comment Ng, 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,
hourly, or continuously? :

How many dust monitors will be employed? Are any to be provided on the
employees?

R ns 1

Section 1.18 (Air Monitoring) acknowledges this comment.

Comment No. 13

Sections 1.12 and 1.17 provided limited information on decontamination
procedures. A separate section should be provided to address decontamination.

‘Decontamination must be conducted upon each egress from the exclusion zone. A

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
equipment should be addressed separately.

An unusual mention of decontamination found on page A-24 states that the
Engineer will certify each piece of equipment decontaminated prior to sire removal.
Will decontamination actually be certified? Perhaps this is a reference to
inspection/supervision. If they are actually going to certify the decon, then please
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.

S5

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".
Res 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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INTR ON

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

10 mg/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.

The purpose of this report is to describe the steps
assocdiated 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
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
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

alternatives due to the small volume of soils being considered for removal.

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
unincorporated jurisdiction between the Cities of Belmont and Mount Holly

in Gaston County, North Carolina. The Site location is shown on Figure 1.1.

C.A. Hughes Inc. operated a solvent recovery and
reprocessing operation on the Site from 1968 to 1974. Jadco, Inc. took over

operations on the Site from 1974 to 1975.

Over the course of the operations on the Site, an
inventory of up to 18,000 drums held in open outdoor storage and an
inventory in aboveground storage tanks was accumulated. The presence of
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
reportedly resulted in the removal of the drum inventory, decanting of some
drums in partially lined decant pits, and the consolidation of surficial soils

from the Site into an on-Site landfill, approximately one acre in size.

Further information on the operations on the Site and the

1975-1983 cleanup is contained in the RI report (CRA, February 1990).



) NG
& o

>3

CRA

PIPELINE _ — &

~ \k ;‘, "‘.\‘\r :_l e
T

4 * ::“ Q" -H Grov . r-.\\&’ "_
s e Hien T\ N @

l‘ \l
g Rt 7

’%\_V )

SOURCE: MOUNT HOLLY, N.C. i:24000 QUAD.

figure 1.1

SITE LOCATION
JADCO-HUGHES SITE
Gaston County, NC

3480-06 /07 ,/90—1-0




——

5 9 167

12 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 areal 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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Sampling
Location

551
555
SS6
559
5510
SS11
5512
5514
5515
SS16
5517
5518
5519
$520
5521
5522
5523
5524
5525
5526
5527
5528
5529
5530
SS31
5532
5533
5534
5535
5536
5537
5538
5539
5540

169

TABLE 1.1

DETECTED PCBs IN SITE SEDIMENTS
JADCO-HUGHES SITE

Aroclor 1248
(mg/kg)

ND
ND
72 - 170 (A)
ND
ND
ND
ND
ND
ND
ND
ND
ND
110
ND
2.5
2.4
12
ND
ND
23
ND
ND
0.3
5.7
0.56
0.24
16
6.1
28
ND
15(3.2)
1500
150
0.41

Page 1of2

Aroclor 1252
(mglkg)

ND
ND
ND
ND
0.93
ND
ND
ND
ND
ND
ND
ND
20
ND
ND
ND
ND
ND
ND
8.2
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND (1.0)
ND
"ND
ND
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5 9 170 TABLE 1.1

DETECTED PCBs IN SITE SEDIMENTS
JADCO-HUGHES SITE

Sampling Aroclor 1248 Aroclor 1252
Location (mg/kg) (mglkg)
SS541 23 ND
5542 4.5 ND
5543 21 ND
SS44 4.1 ND
5545 ND ND
SS46 ND ND
5547 ND ND
5548 ND ND
S549 ND ND
SS50 ND ND
SS51 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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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 Clearing

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

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

be utilized to control fugitive dust emissions.

Surface water runoff will be prevented from entering
excavations using dikes, sandbags, ditching or other available means. All
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
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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e 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.

21 MOBILIZATION AND SITE PREPARATION

Mobilization and Site preparation activities include all

activities conducted prior to the initiation ot 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.



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:

e 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.

22 SOIL REMOVAL

The objective of the removal program is to excavate soils
with PCB 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 siaging 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, hydratéd 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.

23  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 analvzed

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

the analytical laboratory for analysis on a quick turnaround basis;

12
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o 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.

24  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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25 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



The following reports will be provided to the USEPA by

the Steering Committee:

1)

2)

3)

4)

5)

6)

Notification of commencement of field work;

Monthly reports addressing all progress during the previous month

under the AO and any activities planned for the upcoming month;

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;

A 75% completion report which contains a description of the areas

excavated and the location of verification samples;

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

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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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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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 PCB 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 for
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-1
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The Site location is shown on Figure A.1.1.

9 - 1935

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.

13  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.1. 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.

14  HEALTH AND SAFETY PERSONNEL

This section provides a descriptioﬁ 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-specitic 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



Compound
VOCs

acetune

2-butanone
1,2-dichlonaihane
ethylbenzene
methylene chloride®
4-methyl-2-pentanone
tetrachloruethene
toluene
trichloroethene

total xylenes

BNAs

anthracene
beneo{a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzolg hi)perylene
benzo (k) fluoranthene
benzoic acid
bis(2-chloroethyl) ether
bis (2-ethylhexyl) phthalate
butylbenzylphthalate
2-chlorophenol
chrysene
1,2-dichlorobenzene
di-n-butylphthalate

F.O.D. (1)

9/19
3/19
4/19
6/19
7/19
3749
8/19
7/19
2/19
8/19

1/13
2/13
1/13
1/13
1/13
1/13
5/13
2/13
/13
5/13
5/13
2/13
4/13
9/13

Landfill
Mux. Cunc.

(mg/kg)

72
170
93

1]

19

12
620
35
320

10
3.1
3.6
27
14
22

1.7
26d)
8.2

34
2.)
B4

TABLE ALl

JADCO-HUGHES SITE
INTERIM REMOVAL ACTION

Former Operations Arca Former South Decant Pit

Max. Conc. Mux. Conc.
F.O.D. (mglhg) F.O.D. (mglkg)
5/15 1.8 10/14 1.9
2/14 36
5/15 k1)
3/14 1.3
2/14 35
5/14 53
3/14 29
4/15 ]
3/14 9.1
3/7 (A

Page 1 of 2

Former North Decant Pit Remuinder of Site

Muax. Cone. Mux. Cone.
F.O.D. (mg/hg) F.O.D. (mg/hy)
6/14 58
2/14 66
25/28 33

9

6
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Compound
BNAs (cont'd)

di-n-octylphihalate
fluoranthene
indeno(1,23-cd)pyrene
2-methylnaphthalene
2-methylphenol
4-methylphenol
naphthalene
phenanthrene

phenol

pyrene

1,2 4-trichloruobenzene

Pesticides{PCHBs
Aruclor - 1248
Metals
Anumony
Beryllium

Laad

Notes:

F.O.D. (D

2/13
2/13
1/13
5/12
5/13
5713
5/13
1/13
5/13
2/13
7/13

3/7

3/9
4/9
9/9

— - - — ————-
—— ———— ———— e st m——— ————

TABLE Al

JADCO-HUGHES SITE
INTERIM REMOVAL ACTION

Page 2 0f 2

Landfitl Former Operations Area Former South Decant Pit Former North Decant Pit Remainder of Site

Max. Conc. Maax. Conc. Mux. Conc. Max. Conc.
(mg/hg) F.O.D. (mgihy) F.O.D. (mg/hg) F.O.D. (mg/hg) F.O.D.

6.1
54
20
29
9.1
25
6.3
34
24
56

47.5 3/28
1.7 12/28
5% 27/28

*  Muethylene chloride is a common laboratory contaminant.
(h) F.OL. - Frequency of Detecuon,
Reported maximum concentrations reported as based on the data tor all measurements in cach arca, regardless of depth of sample.

Max. Conc. - Maximum Concentration.

Analyucal results for a tull hat ot TCL compounds snd detection limits are provided we Appendina M.
This dala screvn includes all sampling dats fron cach Site area at all depths. Flence, the maxunuim value recorded may be at any depth sampled.
In general, all Site arcas were samplad 1or soil contaiminanon from 1 tout below ground surlace 1o the surtace of the water table (approximately 10 tect tlow) ground surtace,

Max. Conc.
(mglhg)

357
34
290
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directly to a Certified Industrial Hygienist who shall be responsible for
implementing and overviewing the Health and Safety Plan on a part-time

basis.
The Certified Industrial Hygienist shall:

a) Be responsible for implementation of the Health and Safety Plan at the

start-up of potentially hazardous work;

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;

i) personal hygiene principles;

iii) persoﬁnel protective equipment;

iv)  respiratory protection equipment usage and fit testing;

v)  emergency procedures dealing with fire and medical situations;
and

vi)  heat stress principles.

) 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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e)

1.5

199

Be responsible for daily enforcement and monitoring of the Health and

Safety Plan;

Be responsible for assisting the Certified Industrial Hygienist in the

pre-construction indoctrination of all on-Site personnel;

Be responsible for notifying the Engineer prior to initiation of any

hazardous work;
Be responsible for the maintenance of separation of "Exclusion”
(potentially contaminated) and "Clean" (uncontaminated) areas as

described hereafter; and

Be responsible for maintenance of the emergency contingency plan.

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.
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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 projéct.

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;
i) 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);
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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* ;

1x) 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, SGOT, SGPT, Sodium, Potassium, Chloride, Cretinine, Triglycerides, Albumin,
Globulin, A/G Raio, Lactic Acid Dehydrogenase (LDH) Serum [ron.
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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:

1) 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;

A-8
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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.

A-9



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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) 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:

An entry area for personnel, material and equipment to the
Exclusion Zone;

An exit area for decontaminated personnel, materials and
equipment from the Exclusion Zone;

The housing of site special services; and

A storage area for clean safety and work equipment.

19 COMMUNICATIONS

Plan.

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

A-11
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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

) 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 materiai, 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.




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,

i) 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,

A-13
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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

iv)  transport personnel to the defined medical facility along a

predefined route.

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

involved in such operations.

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

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

11
Be 2

ite 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;

0) 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:

a)

b)

Q)

d)

e)

All prescription eyeglasses in use on the Site will be safety glasses.

Contact lenses shall not be permitted.

All disposable or reusable gloves worn on the Site shall be nitrile/butyl

gloves with latex surgical gloves worn underneath.

During periods of respirator usage in contaminated areas, respirator
filters shall be changed daily or upon breakthrough, whichever occurs

first.

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.

On-Site personnel unable to pass a respirator fit test shall not enter or

work in the Exclusion Zone or Contaminant Reduction Zone.

All on-Site personnel shall wear an approved hardhat when present in

the Exclusion Zone.

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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Total 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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Work Task

General site activities outside of exclusion
one

Soil sampling prior to and after excavation
activity

Surveying prior to excavation

Excavation equipment operator

Excavation laborer

Truck driver

Equipment decontamination

Supervision in exclusion zone

Fence construction

TABLE A13

TASK ANALYSIS
JADCO-HUGHES SITE
INTERIM REMOVAL ACTION

Potential Chemical Exposures

no significant chemical exposure anticipated

PCB contaminated soil

may walk on PCB contaminated soil

PCB contaminated soils, dusts

PCB contaminated soils, dusts

no significant chemical exposure anticipated

PCB contaminated soils, dusts, mists,
detergents

PCB contaminated soils, dusts

no significant chemical exposure anticipated.

May walk on PCB contaminated soils when
erccting 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

(Ou]
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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 DPERSONAL 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—felated 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,

o Personnel hygiene facilities complete with change area, showers, toilets

and washbasins with contained storage for all wash waters,
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2 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;

o body response to heat;

d) effect of personal protective equipment and workload;

e) the various types of heat disorders and their associated symptoms; and
) 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
above 70°F, then monitoring will continue for every day that the ambient
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
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
log form is shown on Figure Al.4. In addition, the Safety Officer will also

monitor Site personnel health.

After each worker has become familiar with his own
limitations, and as long as the daily activities are not noticeably altered, it will
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 particulates (Total Suspended
Particulates; Total PCB) 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 corér%loof 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 pf)m 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 pfovided 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). Resuits 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 PCB.

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
i) 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 LD.

- 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

120 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.1.5.

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 iear
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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personnel shall wash hands and faces before eating, drinking or

smoking; and

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.

1)

2)

3)

4)

Decontamination procedures for equipment as as follows:

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;

the equipment will be cleaned using a high pressure steam cleaner,

wire brushes, and an Alconox (or equivalent) detergent wash water;

decontamination will be certified in writing by the Engineer

(certification will be in the form of written declaration); and

following certification, the equipment can be removed into the CZ and

off-Site.

Decontamination equipment includes:
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* high pressure steam cleaner;
e Alconox detergent;
e 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 particulate 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.

122 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.

123 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
only,

b) Maintain a visitors and Site personnel sign-in/sign-out log, and a log

of all security incidents, and

0 Provide initial screening of Site visitors.
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ENVIRONMENTAL CONTROL

21  SITE LIGHTING

Adequate Site lighting will be provided to fadlitate
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.

22  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.

23 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.

24  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.

A-35



3.0

9 254
PILL CONTROL AND RESPONSE

(Oni

31 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.

32 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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3.22 Egquipment

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.

33 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 wili be notified as soon as possible.
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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.

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)

ii)

iii)

iv)

v)

vi)

Notify the Engineer and Site Safety Officer;

Take immediate measures to control and contain the release within
the Site boundaries;

Keep unnecessary‘ personnel away, isolate the area of release, and deny
entry;

Do not allow anyone to touch released material;

Stay upwind; keep out of low areas; and

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 wiil
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).

34  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;

ii) Take immediate measures to control the release, if necessary;

iii)  Contain arrd eliminate the release, if possible;

iv)  The driver must remain with the vehicle, and will keep unnecessary
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

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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PAINT FILTER LIQUIDS TEST

1.0 SCOPE AND APPLICATION

1.1 This method {s used to determine the presence of free liquids in a
representative sample of waste.

1.2 The method fs used to determine compliance with 40 CFR 254.314 and
265.314.

2.0 SUMMARY OF METHOD

2.1 A predetermined amount of material is placed in a paint filter, I[f
any portion of the matertal passes through and drops from the filter within
the 5-min test period, the materfal {s deemed to contain free liquids.
3.0 INTERFERENCES

3.1 Filter media were observed to separate from the filiter cone on

exposure to alkaline materifals. This development causes no problem {f the
sample {s not disturbed.
4.0 APPARATUS AND MATERIALS

4.1 Conical paint filter: Mesh.number 60 (fine meshed sfze). Available

at local paint stores such as Sherwin-williams and Glidden for an approximate
cost of $0.07 each.

4.2 Glass funnel: If the paint filter, with the waste, cannot sustain
fts weight on the ring stand, then a fluted glass funnel or glass funnel with
a mouth large enough to allow at least 1 1in, of the filter mesh to protrude
should be used to support the filter. The funnel is to be fluted or have a
large open mouth in order to support the paint filtaer 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 tripoed.

4.4 Graduated cylinder or beaker: 100-mi.

5.0 REAGENTS

5.1 None,

9095 - 1
Revision 0

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 Chagrar
Nine of this manual.

6.2 A 100-mL or 100-g representative sample 1{s required for the test.
If {1t s not possible to obtain a sample of 100 mL or 100 g that is
sufficiently represantative of the waste, the analyst may use larger size
samples in multiples of 100 mL or 100 g, f{.e., 200, 300, 400 mL or 3.
However, when larger samples are used, analysts shall divide the sample into
100-mL or 100-g portions and test each portion separately. I[f any portion
contains free liquids, the entire sample {s considered to have free liquids.
7.0 PROCEDURE

7.1 Assemble test apparatus as shown in Figure 1,

7.2 Place sample in the filter. A funnel may be used to provide support
for the paint filter,

7.3 Allow sample to drain for 5 min into the graduéted cylinder,

7.4 If any portion of the test material collects 1in the graduated
cylinder {n the 5-min period, then the materfal {s deemed to contain free
11quids for purposes of 40 CFR 264.314 and 265.314.

8.0 QUALITY CONTROL

8.1 Duplicate samples should be analyzed on a routine basis.

9.0 METHOD PERFORMANCE
9.1 No data provided.

10.0 REFERENCES
10.1 None required.
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ATTACHMENT C

ACCESS AGREEMENT MATTHEW PLECNIK PROPERTY
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At the date of Report Release, the Access Agreement had

not been executed by Matthew Plecnik.



CONESTOGA-ROVERS & ASSOQOCIATES LIMITED
c RA 651 Colby Orive.
Consulting Engineors g?é;eggzbg%ano. Canada N2V 1C2

June 29, 1990 Reference No. 3480
Mr. Matthew Plecnik
6901 St. Clair
Cleveland, Ohio -

=11 7= MmN
US.A. 44103 H H:L__ G D p /

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 PCB contaminated soil required under the terms of an
Administrative Order by Consent (AO) between the Steering Comumittee and the
United States Environmental Protection Agency (USEPA).

The property immediately to the west of your property in Belmont, NC (which is
présently 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 & Assodates (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

5 9 2 4 8 Consuiting Engineers

June 29, 1990 Reference No. 3480
-2-

complete, your property would be backfilled and graded to its original contour with
clean 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

/éephen M. Qm%y, P. Eng.

SMQ/cdd
Encl.
cc.  Mr. John Pleenik, 11 Spruce Pine, Belmont, N.C. 28012
Mr. Benton Leach, Uniroyal
Mr. Charles Tisdale, King & Spalding
Mr. Richard Shepherd, CRA
Mr. Ron Frehner, CRA




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 assodlated 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 [V
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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HAZARDOUS SUBSTANCE INFORMATION FORM
COMMON NAME: PCBe CHEMICAL NAME: Polvchloripated Biphenyls
I. PHYSICAL/CHEMICAL PROPERTIES
REFERENCE

Natural physicalstate: Gas ___ Liquid _X _  Solid

(at ambient temps of 20°C-25°C)

Molecular weight g/g-mole

Density 144 g/ml 3.

Specific gravity 11.449@_30 *C 5.

Solubility: water 3 °F/°C

Solubility: C °F/°C

Boiling Point 340 - 375 °F 2.

Meiting Point NA °F/°C 3.

Vapor Pressure G °F/°C

Vapor Density ) °F/°C

Flash Point M8-356 °F/°C 1.

(open cup ; closed cup )
Cther:

IL

HAZARDOUS CHARACTERISTICS

A, TOXCOWOACALHAZARD  HAZARD? CQONCENTRATIONS REFERENCE
QEL TLY, Qther)
Inhalation Yes No JLY=05mg/m3 3,
OSHA —_
ACGIH X
NIOSH
[DLH 3 mg/m3 (Arochlor 1254)
TWAEV
Ingestion Yes 4
Skin/eye absorption Yes 4
Skin/eye contact Yes 1
Cardnogenic Yes No _Suspected 3,
Aquatic Yes No
COther: Yes No
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B. TOXIAOWOGCALHAZARD  HAZARD? COINCENTRATIONS REFERENCE
Combustibility No 4
Toxic by-product(s): Yes

Polychlorinated Dibenzo-p-Dioxins and Dibenzofurans upon Combustion

Flammability No
LFL

UFL

Explosivity No
LEL

UEL

C.  REACTIVITY HAZARD HAZARD? COINCENTRATIONS REFERENCE

Reactivities:

D. CCRRCSIVITY HAZARD HAZARD? CONCENTRATIONS REFERENCE
No

pH

Neutralizing agent:

E. RADICACTIVEHAZARD HAZARD? COINCENTRATIONS REFERENCE
Background No
Alpha particies No
Beta particles No
Gamma radiaton No

TARGET ORGANS: —_Skin, eves liver (2)

ONCOMPATIBILITIES: ___ Nopeexpeced atSie
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NOTES:

L.

!\)

"The Merck Index. An encyclopedia of Chemicals and Drugs, Ninth Edition”
Martha Windholz (ed.) Merck & Co. Inc. Rahway, N.J. (1976).

Sittig, M: "Handbook of Toxic and Hazardous Chemicals and Cardnogens,
2nd Editon". Noyes Publications, Park Ridge, N.]J. (1985).

American Conference of Governmental Industrial Hygienists. "Threshold
Limit Values and Biological Exposure Indices for 1986 - 1987".

U.S. Department of Health and Human Services "NIOSH Pocket Guide to
Chemical Hazards", September 198S5.

SAX, N.L: "Dangerous Properties of Industrial Materials” Van Nostrand
Reichold Company, New York (1984).
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ACETONE

Chemical Name and Synonyms: Acelone -
Chemical Family: Kestone

Chemical Formufa: CFCOCH

Product Use: Laboratory Solvent
Manufacturer's Name: Caledon Laboratories Ltd.
Streat Address: 40 Ammstrong Avenue

Clty: Geometown

Provinca: Ontario

Postal Code: L/G4RY

Teleptione No: (416) 877-0101

Emargency Telephona No.: CANUTEC (613) 996-6666

HAZARQOUS INGREDIENTS OF MATERIALS

' Ingredlents % IUolts  CASNe
Acstone 99 50 ppm 67-64-1
PHYSICAL DATA -

Physical State: Liqu. K

Qdour and Appearance: Colourless, mcbile liquid wih a
mild cdour

Qdour Thrashold (ppm): <0 com

Vapaur Pressure (mm Hg): 187 a1 20°C

Yapour Density (Alr=1): 2

Evaporation Rata: 5.6 (n-Butyl Acatate = 1)

Bolling Point ('C): 57°C

Freezing Polnt ("C): -94.3°C

pH: Not Avarlable

Speclfic Gravity: 0.791

Coatticient of Water/Oll distribution: Not Applicable

SHIPPING DESCRIPTION
PIN: 1090
T.D.G. Class: 3.7
Pkg. Group: I

REACTIVITY DATA
Chemical Stabillty: Stable
{ncompat(bility with other substances: Stong oxidizers

Reactivity: High temperatures, sparks, open flames, and
other ignajcn sources .
Hazardous Decompositlon Products: CO, CO2

EIREAND EXPLOSION DATA

Flammabitity: Flammable

Extingulshing Medla: Aloohél-7pe foam for large fires.
Carbon dioxide or dry chemicals for small fires .

Flash Point (Method Usad): -18.0°C (TGC)
Autolgnitlon Temperature: 537°C -

Upper Flammable Limit (% by volume): 12.8
Lower Flammable Limit (% by volume): 2.6
Hazardous Combustlon Products: CO,CC2
Sensitlvity to Impact: Not Available --
Sensitivity to Static discharge: Not Available

JTOXICQLOGICAL PROPERTIES AND HEALTH DATA
Toxicological Data:
LDsq: (oral, rat) 5,800 - 10,700 mg/kg
LCsq: (inhalation, rat) 16,000 - 42,000 ppm

Effects of Acute Exposure to Products

Inhaled: /mitation 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 delatting, drying and cracking of the skin.

In contact with eyes: Liquid is a savera imtant; may cause
comeal damage and conjunctivitis. Vapour is an imtant; may
cause ccrneal damage and ghicicphictia

ingested: Buming sensation in mouth and throat, May cause
irntation of upper respiratory tract.

Lfects of Chironlc Exposure 1o Product:
Carcinogenicity: Notlsted as a carcinogen
Teratogenicity: No infformation available
Reproductive Effects: No information available
Mutagenicity: No information available
Synergistic Products: None known

EREVENTIVE MEASURES

Enginearing Controts: Local exhaust ventiavon
Respiratory Protection: An air-purifying respirator
equipped with organic vapour cartiiges for concentratons up
to 1000 ppm. Air-supglied raspirator for higher or unknown
concantravons.

Eye Protection: Chemical goggles.

Skin Protection: Suty! Aubber Gloves

Other Personal Protective Equipment: /mpermeab/e
apron, boots, and overalls .
Leak and Splll Procedure: Forsmall spills, contain with ab-
sorbent. For large spdls, evacuate area; provide maximum
ventiation and protect from gaition.

~
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FISHER SCIENTIFIC CMS5ENCY CIONTACT: JaTEe NT/20/39
112 COULIDNNADE ROAD AIGYLATISRY AFFALRS JFFICER

NEPEAN, OQMTARIO ' (513)225-3874 ACCT: 17371-90
K2 7L5

(613)225-3374 CAT *0: 1345500

PURCHAS: JRD=ZR NUMBER

/AL SPECTIAL CUSTIMER RIUZEST.

SUBSTANCE [D:=NTIFICATION

CAS-NUMIAEZ 7440-36-9)
SUSSTANCc: *=ANTIMONY*=*
TRADZ YNAMES/SYNANYMS:

ANTIMCNY 3LACKS ANTIMONY AQcSGULUSS STI3LuUMS ANTIMUNY POWOZRS
ANTIMONY ELEMENT; C.l. 77050: UN 237137 A-345; A-345; ACCI1510

CHEMICAL FAMILY:
METAL

"MOLECHULAR FIRMULA: 358

MOLECULAR ®EIGHT: 121.75

CSRCLA RATINGS (SCALE 0-3): HEALTH=3 FIRZ=2 REACTIVITY=Q PZRSISTINCz=3]
NFPA RATINGS (SCALE 0-4): HEALTH=3 FIRE=2 ReACTIVITY=0

- — ——— —— ———— — . ———— — . — . ——r " —— — o —— — A ——— ——— — —— — —— ———— > ———— T — ———— i —— _— o " o

CCMPONENTS AND CONTAMINANTS
COMPUNENT: ANTIMONY o PSRCENT: 100
OTHER CONTAMINANTS: NONE

cXPOSURE LIMITS:
ANTIMONY:
0.5 MG/M3 JSHA TWA
0.5 MG/M3 ACGIH TwWA
0.5 MG/M3 NIOJOSH RECOMMENDED 10 HOUR TWA

5000 POUNDS CERCLA S=CTION 103 REPORTABLE QUANTITY
SUBJECT TO SARA SECTION 313 ANNUAL TJIOXIC CHEMICAL RELEASE REPIRTING
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PHYSICAL DATA
CSSCRIPTION: SILVERY-WHITE LUSTRJIUS 4ETaL. 3T[LING POINT: 3132 F (17350 C)

MILTING POINT: 1202 F (630 C) SPECIFIC GRAVITY: 5.5384

YAPOX PAZSSURE: 1 MMHG 3 1027 F SJLUBILITY IN AaTz: INS3LU3BL
3ALVvedT SOULUSILITY: 53LYU2LE IN AMMINIUM SULFISE, AST SULFURIC ACIzC

HAARINZSS: 3-3.5 MIHS
AUTOIGNITIOIN ToMPERIATURE

738 F (420 C) (CLJUD)S 525 F (330 C) (CUST LAYZR)

v ———— - —— .~ —— D —— . —— Y — - —— . ———— ———— — ——— o ——— " — . ——

rIRE ANO £XPLISION OATA

~O SXPLOSIIN HAZAROD:
T C12€ HAZARD wWHEN CXPUOSED T HZAT OR FLAME,

LOnSP ZXPLISIVE LIMIT: 0.42 JI/FT3

FIRSFIGHTING “zDLA:
DPY CHEMICAL, CARSBJAN DINXKIJE, HALON, WATZIR SPRAY JR ALCIHIL FIJAM
(1937 =zMZAGENCY RESPUNSE SUIDES3NCK, 0OT P 5300.4).

2 LARNGER FIRZS, USc ~ATER SPRAY, FOG OR ALCOHOL FOAM
(1937 Z4=Q5ENCY RESPONSe SUILE3NCK, 33T P 5300.4).

FIREFTGHTING:

My 2 CUNTAINZR FRCOM FIRE AREA [F POSSIBLE. COQL FIRE-EXPNSED CQNTAINERS wITH
WwATZ4 FAOM STIDE JUNTIL ~2LL AFTER FIREZ IS DUT. STAY AWAY FR0O% STNRAauE TaNK
ZMOS. FIR MASSIVE FIRE InN STIRAGE AREA, USE UNMANNED HOSe HIL2ER IR HMONITIR
NDJZILES, ELSc wITHORAW FROM ARZA ANO LZT FIRc BURN. AITHORAW [MMc2[ATSLY IN

CCASS IF RISLNG SIUND FROM VENTING SAFSTY DEVICE 2R ANY DISCILCRATIUN OF

STJIRAGc TANX DUE TQ FIRE (1937 cMERGeNCY RESPCNSE GUIDE3C3K, DJT P 54:30.4,
GUIDZ PASE 28).

EXTINGUISH USING ASENT SUITA3LE FOR TYPE OF SURRQUNDINMG FIRS. AavJID JRZATHING
VAP IKS AND DUSTS. KEcP UPAWIND.

TOXICITY

AMT [MONY: :
T GM/KG ORAL-RAT LDS505 100 MG/XG INTRAPERITONEAL-RAT LD50: 3930 MG/KG
[INT2RAPERITONEAL-MOUSE L0505 150 A4G/KG INTRAPESRITONEAL-GUINEA PIS5 LOSI1
TUMOQRIGENIC DATA (RTECS).
CARCINOGEN STATUS: NONE.

ANTIMONY IS AN EYE, SKIN, AND MUCQUS MEMBRANE IRRITANT. PTISONING ~aY AFFE(C
THE RESPIRATURY ANO CAROIOVASCULAR SYSTEMS, LIVER, AND KIDNEYS.

- ————— Y o - T — — ——— — — — . —— —pr “——— — —— —— —

HEALTH EFFZCTS AND FIRST AID

INHALATIGN:
ANTIMONY:
IRRTITANT.
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CEANTIMONY = PASZE 13 3F 07
840 4G/M3 [MMEDIATELY DANGERQUS T2 LI=Z OR ~EALTH.

ACUTE EXPOSURE= [NHALATION OF ANTIAQNY OJR LTS COMPOUNNS MAY CAUSS [QRITATION
JF THE RcSPIRATORY AND GASTROINT=STINAL TRACTS, SORE THRIOAT, ZHALLIW
RESPIRATION, DIZZINESS, WEISHT LSS, GINGIVITIS,

ANEMIA, EOSINOPHELIA, ANC INHIZITICN OF S2MS =SNZYME SYSTZIMS, JUCH aAS
PRAITEIN OR CARBOHYDRATE “STA3IOLISM., PULMONARY CONGESTION AND E2%9A A0
JEATH OUE TO RESPIRATORY QR CURCULATIRY FAILURE MAY ZCCUR. PATHOLDGIC
FIWOINGS INCLUDE ACUTE CJNGESTION OF TrmZ HEART, LIVIR, AND XIJONEYS. w=Ta(
FUMS FzVZR, AN INFLUENZA-LIKE ILLMESS, MAY DJCCJR 2JUE T3 THE INHALATIIN OF
FRESHLY FPRMED METAL OXIDE PARTICLZES SIZED SELOW 1.5 MICACMNS AND JSUALLY
IZTWEEN De22-0.05 MIC20MNS. SYMPTOMS ¥MAY 38 DZLATZO 4-12 HOURS ANUL 3=5IM
WITH A SUDDEN OCMNSET OF THIRST AND A SWE=T, McTALLIC 32 =24UL TASTZ [N Th=e
MAOUTH. OTHER SYMPTOMS MAY INCLUDc UPPER RESPIRATIRY T2ACT IRRITATION
ACCOMPANIZD 3Y CCUGHING AND A DRYNESS OF THE MUCJUS MEMARANES, LASSITUDCE,
AND A GENERALIZEOD FEelING OF MALATSE. FEVER, CHILLS, MUSCULAR PalN, ¥ILD
TD SZVERE HZADACHR, NAUSZA, JCCASIONAL VOMITING, ZXAGSE2ATED “INTAL
ACTIVITY, PROFUSZ SwcATING, ZXCESSIVE URINATION, DIARGHTA, 10D 2R)STRATIUN
4AY ALSO NCCUR,., TOLTIANCES TO FiyM=35 DEVZLAPS RAPIDLY, 3IUT TS UICKLY LJIST.
ALL SYMPTOMS USUALLY Su3SIdZ WITAIN 24-35 HNURS,

CHRONIC =XPJSURE- REPESATED IR PRAOLDNGED INHALATION QF AMTIMONY 2R [T5
COMPOUNDS “AY CAUSE STOMATITIS, JRY THRDAT, METALLIC TASTZ, GINGIVITIS,
SIPTAL AND LAIYNGEAL PERFIAATION, LARYNGITIS, HEADACHZ, 2YSPNEA,
INDIGESTION, “NAUSEA, VAMITING, JTARIHZA, ANDREXIA, ANEMIA, AEZIGHT LASS,
PAIN OR TISHTNESS IN THE CHEST, SLEZEPLZISSNESS, “USCULAR PAIN ANO WZAXNESS,
DIZZINESS, PHARYNGITIS, 3RANCHITIS, AND PNEUMONITIS. DEGZNERATIVE CHANGES
OF THE LIVER AND XIOMEYS MAY JCCUR LATZR, 3I=ZNIGN PNEUMOCIMIOSIS AND
J3STRUCTIVE LUNG OISEASES HAS 2ESN QREPORTED [N WOIRXZRS. «40MEN MAY 3C
MOREZ SUSCEPTISLE TO THe SYSTzZMIC =FFZCTS OF =ZXPOSURE. AMTIMONY CROSSES
THE PLACENTA, [S PRESENT [N AMNIIONIC FLUID, AMO IS EXCRETZD IN HUMAN
MILD. A STUDY REPQORTED AN INCREASED INCIDENCE 9F SPONTANE(CUS LATc
A30RTIONS, PREMATURE 3IATHS, AND SYNECOLOGICAL PRO3ILZ=US AMONG rFoMals
ANTIMCNY SMELTZR WORKERS. AN EXCESS OF DEATHS FROM LUNG CANC:zR HAS 3E:=N
REPNRATED IN SMELTER ORKERS WITH MORE THAN 7 YZARS £xXPOSUes T3] 2AzLATIVELY
HIGH LEVELS JF ANTIMONY JUST AND FUMES. ANIMAL STUDITES INDICATZ THAT
AMTIMONY DJUST CAUScS PATHOLOGICAL CHANGES [N CARDIAC MUSCLZ AND MAY
INCUCE INTERSTITIAL PMNEZUMONITIS AND ZNONGENOUS LIPJOID PHELUMONTIA. AS
EVALUATED 3Y RTECS, AOMINISTRATION TO RATS 8Y INMALATION RESULTED IN A
STATISTICALLY SIGNIFICANT INCREASSE IN THE INCIOENCE OF CARCINQG:ENIC
TUMORS 0OF THE LUNGS AND THORAX.

FIRST AID— REMQOVE FROM EXPOSURE AREA TO FRESH AIR [MMEDTATELY. IF BRIATHING
HAS STOPPED, PERFORM ARTIFICIAL RESPIRATION. XKEEP PERSUN WARM AND AT 2EST.
TREAT SYMPTOMATICALLY AND SUPPORTIVELY. GET MEDICAL ATTSENTION [MMEDIATELY.

SKIN CONTACT:
ANT IMONY:
IRRAITANT.

ACUTE cXPOSURE= DOIRECT CONTACT WITH DUSTS FROM ANTIMONY QR ITS CJOMPCUMNDS
MAY CAUSE IRRITATION WITH [TCHING.

CHRONIC EXPOSURE- REPEATED AR PROLONGED CONTACT WITH ANTIMONY OR [TS
COMPOUNDS MAY CAUSE ITCHIMNG SKIN, PAPULES AND PUSTULES ARQOUND SWeEAT AMNO
SEBACEUUS GLANDS, BUT RARELY ARQUND THE FACE, AND DERMATITIS. PROLOMNGED
EXPOSURE BY ANTIMONY SMELTER WORKERS RESULTED IN SKIN RASHES ON FOREARMS
AND THIGHS RESEMBLING CHICKEN POX PUSTULES.

FIRST A[O- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. NASH AFFzCTED
AREA WITH SOAP OR MILD DETZRGENT ANDO LARGE AMOUNTS OF WATER UNTIL ANO
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EEANTIMONY ==
=VIDENCZ OF CHEMICAL REMAINS (APPRIOXIMATELY 15-20 MINUTZ3). 5
ATTENTION [MMEDTIATELY.
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cYS CONTACT:
ANT IMONY S
[2IITANT. o
ACUTE EXPOSURE~ OIRECT COMTACT WITH DUST DR FUMES MAY CAUSc IRARITATIIN AND
[YFLAMMATION OF THE CORNgA.
CARINIC =ZXPOSURE— RZPEATED OR PRILJINGZO ZIXPOSURE MAY CAUSE CONJUNCTIVITIS.

FIAGT AIC- WNASH ZYES IMMEDIATELY WITH LARGE AMQUNTS OJF WATER SR NORWAL SALINE,
GCCASIUNALLY LIFTING UPPER AND LOWER LIDS, UNTIL ND ZVINDZMCE OF CAHEMICAL
REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL ATTENTIIN [MMED[ATELY.

[NGESTIAN:
ANT[UDNY S

ACUTZ EXPOSURE=- [NGESTIIN gF ANTIMINY IR ITS COMPCTUNDS MAY TAUSZ VITULINT
I2RITATION OF T4ce NISZ, THROAT, STIOMACH, AND INTESTINES, NauS=ZA, VOMITING,
SEVERE DIARRHEA WITH MUCUOUS AND LATER W#ITH 3LOCO, SL3w ANC SoALLIW
SZSPIAATION, AND L3OW 3L0OGCO PRESSURC. HEMORRHAGIC NEPHRITIS AND HEPATITIS
MAY OJCCHUR CONCJIMITANTLY OR FILLUW LAT=R. PULMONARY CCNGESTION AND £2EMA,
COMA, ANO OZ2ATH FRROM CIRCULATCRY 2R RESPIRATORY FAILURS MAY OCCUR.

CHRINIC ZXPISURE—~ REPEATEN IR PROLONGED INGESTIIN OF ANTIMOMY OR ITS
COMPOUNDS MAY CAUSE SORES IN THe MOUTH AND THRQOAT, DRY THROAT, GINGIVITIS,
LARYNGITIS, HZAQACHE, INOIGESTINAN, NAUSEA, VOMITING, DIARRHEA, ANOREXIA,
ANEMTIA, WSIGHT LOSS, SLEZOLZSSNESS, AND OIZZINESS. OEGENERATIVE LIVER
AND RIJDNEY CHANGES MAY OCCUR LATEA. WOMSEN MAY 3E MJRE SUSCZPTIBLE TO THE
SYSTZMIC EFF=CTS FROM ANTIMONY EXPOSURE. ANTIMONY CROSSES THE PLACENTA,

[S 2RESSNT IN AMNIONIC FLUID, AND I3 =XCRETED IN HUMAN MILK.

FIRST AID- REMOVE 8Y GASTRIC LAVAGE OR EMESIS. MAINTAIN 3L3100 PRSSSURE AND
AIRAAY. GIJ/E OXYGEN IF RESPIRATION IS DEPRESSEOD. DY NOT PERFORM 5aSTIIC
LAVAGE OR =zMESIS IF VICTIM [S UNCONSCIOUS. GET MEDICAL ATTEZMTION
I“MEDIATELY. (DRZIS3ACH, HANDSUOK OF POISONING, 11TH EO0.) ADMINISTRATICN
JF GASTRIC LAVAGE OR OXYGEN SHOULD B8 PERFQRMED 3Y QUALIFISD MeEDICAL
PERSINNEL.

ANTIDOTz:

THE FOLLOWING ANTIOJOTE HAS BEEN RECOMMENDED. HUOWEVER, THE DECISISN AS 71O
WNHETHER THE SEVERITY QOF POISONING REQUIRES AOMINISTRATION QF ANY ANTIDSTE AND
ACTUAL DUSE REJUIRED SHQULD BE MADE BY QUALIFIED MEDICAL PERSONNEL.

ANTIMONY POISONING:
AODMINISTER DIMERCAPROL, 3. MG/KG (OR 0.3 ML/10 KG) EVERY 4 HOURS FOR THE FIRST
2 DAYS AND THENS2Z M6/K6 EVERY 12 HOURS FOR A TOTAL OF 10 DAYS. DIMERCAPROL IS
AVAILA3BLE AS A 10Z SOLUTION IN OIL FOR INTRAMUSCULAR ADMINISTRATION
(ORFIS3ACH,; HANDBOOK OF POISONING, 11TH £0.). ANTIOQTE SHOULD 3E AOMINISTZRED
BY QAUALIFIED MEDICAL PERSONNEL.

—— — — —— — — — — —— ——— —— —— —— —— ——— — — — —— — i > " T, o T ———_————— —— —— —————— — — —— " — - ———

REACTIVITY
REACTIVITY: :
STA3LE UNDER NURMAL TEMPERATURES ANDO PRESSURES.
INCOMPATISILITIES:
ANTIMONY:

ACIDS: MQDJERATE TO VIOLENT REACTION.
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5 Oatcaring B33aTes: =xpLISIVE RSACTION PISSI3LE.

ALUMINUM (POWDERED): VIOLENT REACTION ON HEATING.

AMMONIUM NITRATE: cXPLISIVE REACTION WITH POWDERED ANTIMONY.

AQUA REGIA: READILY ATTACKS ANTIMONY..

4RIMINE: SPONTANEOUS IGNITICN.

3304INE PENTAFLUORIDE: CONTACT AT AMBIENT JR SLISHTLY GLEVATED TZMPERATURES
4AY RESULT IN VIOLENT ISNITION.

423¥ING TRIFLUORIDE: VIALENT 2SACTION WITAH INCANCESCZNCS.

BAGMIAZIDE: EXPLASION ON CONTACT,

CHLTZRIC ACID: FIORMS =XPLJISIVeE COMPIUND.

CHLORINE (34S): SPONTANEQUS I[GMITION.

CHLORINE (LTIAUIN): SPONTANETJUS ISNITION AT 33 (C.

CHLIRINE ¥ANOXIDE (3AS): VIOLENT EXPLOSION ON CONTACT.

CHLIORINE TRIFLUJORIOE: CONTACT AT AMBIENT JR SLIGATLY ZLEVATSD TIMPIRATURES
MAY RESULT IN VIILENT IGNITION.

JICHLIRINE OXIDE: ZXPLOSION ON COMTACT.

JISUYLFUR DIIROMIOE: VIIJLENT REACTIOM WITH FINELY DIVIDED ANTIWUY.

FLUORINE: SPONTANEOUS I[3NITION.

HALIGENATE) ACIOS: INCOMPATISBLE.

I[3DINE: SHITION RSACTIONS LARGE AMOUNTS MAY 22SULT IN IxPLOSIOM.

I0OINE PENTAFLUNRIDE: INMCA'DESCENT 2ZACTION.

MITRATE 3ALTS: VIGUORINS 2R OVINDLENT RREACTION.

NITRIC ACIO: VIOJOLENT REACTINON «ITH FIMNESLY DIVIDED ANTIMONY.

NITROSYL FLUIRIDE: INCANDESCENT REACTION.

UXIDIZZ2S: MODERATE T VIOLENT RSACTION.

PERCHLORIC ACID: HAZARDOUS REACTION WITH TRIVALSNT ANTIMQONY.

PEIDXIIES (MIXTUREZES): MAY REACT cxXPLOSIVELY.

POTASSIUM DISXIDE: IXIUATIAN REACTION WITH INCAMOES

POTASSIUM NITRATE: EXPLIOSIVE REACTION WITH 2QWOERED

POTASSIUM PEIMANGANATE: IGNITES ON GRINDING IN MORTA

P9ATASSIUM PEXNXIDE: FIRMATION OF EXPLOSIVE MIXTURE.,

SELSENINYL CHLORTOE: IGNITION ON CONTACT wiITH POWODERED AMTIMONY.

SGUIUM MITRATS: EXPLJISIVE REACTIIN 4ITH POWDERED ANTIHGNY.

SOUIUM PzZROXIDec: FORMATION AF £XPLOSIVYE MIXTURE ON HEATING.

SULFURIC ACID: READILY ATTACKED.

CZUCE.
ANTIMONY.
R

DECIOMPIOSITION:

ANT I 4NNY:

MAY <ELFASC TOXIC STI3INE GAS UNOER THCRMAL JECOMPGSITIIN., STIRRED ANTIHONY
AHALIDE YIELOS E=XPLOSIVE ANTIMONY.

PILYMERTIZATION:
AAZARCQUS POLYMERIZATION HAS NOT BEEN REPIRTED T3 OCCUR UNCER NORMAL
TEMPEZRATURES AND PRESSURES.

. o " . ——— — — . ———— o — —————— i~ — o . W " — .

STORAGE AND DISPOSAL

0O3SERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS WHEN STORING 02 DISPOSING
OF THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE OISTRICT OIRECTAR IF THE
ENVIRONMENTAL PRATECTION AGENCY.

«%xSTORAGES®

STURE AWAY FROM [NCOMPATIBLE SUBSTANCES.
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12.5 4G/M3- ANY SUPPLIED-AIR RISPIRATOR DPESRATED IN A CIONTINUCUS FLOA MODE.

25 MG/M3- ANY AIR-PURIFYING FULL FACEZPICECZ RESPIRATIR WAITH A HIGH-cFFICIENCY

PARTICULATE FILTEZR.

ANY POWERED AIR-PURIFYING XE3PIRATOR WITH A TIGHT-FITTING

9 2350 FACEPIECE AND A HIGH-SFFICIENCY PARTICULATE FILTER.
UUANY SUPPLIEO-AIR RESPIRATIOR wlTH A TIGHT-FITTING FACZPICSCE

OPERATED IN A CONTINUJUS FL3A4 MODE.

ANY SELF-CONTAIMNED 3ZREATAING APPARATUS WITH A FJULL FaCEPIECE.

ANY SUPPLIED—-AIR RTSPIRATIR ~ITH A FULL FACEPI=LE,

30 MG/M3- ANY SUPPLI=ZC-AIR RZISPIRATCR WITH A HALF-MASK AYD JPZRATZD IN A
PRESSURE-DZMAND TR OTHER PQSITIVe PeSSURE MQOO=.

SCAPE— ANY APPRCGPRIATE ISCAPE-TYPE SALF-CINTAINED 3RSATHING APPAATUS.
ANY AIR=-PURIFYING FULL FACEZPIECEZ R2ESPIRATOR WITH A RIGH—-ZFFICIENCY
PARTICULATE FILTER.

(11

FOR FIREFIGHTI S AND CTHER IMMEDTATZLY DANGERIJUS TC LIFEZ 2R HSALTH CJUNOITIONS:

SELS=CINTAINZD BREATHING APPARATUS WITH FULL FACEPIECZ DJPFRATED IN PRESSURE
OUIMAND JR OTHER POSITIVE PRESSURE MIDE.

SUPPLIED—ALI® RISPIRATIR WITH FULL FACEPIECE AND QPSRATZD IN PRESSURE-DEMAND
IR OTHZR POSITIYE PRZSSURE MODE [N COMBINATION WITH AN AUXTILIARY
SELF-CONTAINED BRIATHING APPARATUS 'JPERATED IN PRZS3URZ-JEMAND DR OTHER
ANSITIVE PRS5S5URc #400c.

CLOTHING:
EMPLUYZS MUST «EAR APPROPRIATE PROTECTIVE (IMPERVIJUS) CLOTHING AND zZQUIPMENT
T} PREVENT RZPZATZD CR PROLONGED SKIN CONTACT wITH THIS SyB8STaNCe.

GLAVES:

EMPLIYEZ MUST wZAR APPROAPRIATE PRITECTIVE GLOVES TO PREVENT COMTACT WAITH THIS
SUBSTANCE.

SYE PROTECTION: .
EMPLIYEE MUST wEAR SPLASH-PRQOOF QJOR DUST-RESISTANT SAFFETY GIOGGLES T PRevyzMT
EYE CONTACT WITH THIS SUBSTANCE. CINTACT LENSES SHOQULD NOT 3% w0ORN.

- AUTHORIZED - FISHER SCISNTIFIC
CREATEION DATE: 09/11/84 REVISION DATE: 03/15/39

—— ————— o — —— o ——— - o

THE AS0OVE INFORMATION IS BELIEVED TJ BE ACCURATE ANO REPRESENTS THE 3&sST
INFIRMATION CURRENTLY AVAILAGLE TO US. HOWEVEZR, WE MAKE NO WARRANTY (JF
MERJCHANTABILITY OR ANY OTHER WARRANTY, EXPRESSED OR [MPLISO, WITH RZSPECT TO
SUCH INFORMATIJIN, ANDO WE ASSUME NO LIASBILITY RESULTING FROM [TS USE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS T3 DETERMINE THE SUITABILITY OF THES
INFORMATION FOR THEIR PARTICULAR PURPQOSES.
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5 9 . x«QISPOSALES
261
DISP3SAL MUST 3€E IN ACCORDAMCS WITH STANDARDS APPLICABLE TO SENFRATIRS JF
HAZARDOUS WASTES, 40 CFR 282. EPA HAZARDQOUS WASTc NUMdER (0001L.

R AR IR R K S R K A R E A A R A A K E E R K A AR E N A A K S K N E B A A R K KA A E K E K AN E KK E XA EE G R KA

CONDITIONS T2 AVUID
4AY 3URM 3UT DOES NOT IGNITS REZADILY.

AR R AN R R K AR E R R R E AN E A K A R A EE R A I N A E RN S A A N N C A G A R SN AN T AN T AN AN G AN E L

SPILL AND LZAK PR3CEDURES

JCCUPATIONAL SPILL:

0 NOT ToucH SPILL=D MATERIAL. 5T3P LEAK IF YCU CAN 00 [T WITHOUT RISK. FIR
SMaLL SPILLS, TAKE UP WITH SaND OR OTHER A3SQRIENT MATERIAL AND PLACZ INT)
CONTATINERS FOR LATER OISPOSAL. FUR 5Mall DRY SPILLS, WITH A CLZAN SHUVEL
PLACZ MATEXRTAL INTQ CLZAN, ORY CIONTAIMER AMD CJOYER. MOVE CUOMTAIMZRS FJu
SPILL ARSA., FOR LARGEZR SPILLS, 2IXZ FAR AHEAD OF SPILL FO% LATZR DISPJSAL.
KEZP? UNNECEZSSARY PEJPLE AwWAY. [S50LATE HAZARD ARFEA AND DENY =NTRY.

REPORTA3LE QUANTITY (R3): 5000 PIOUNDS

THZ SUPERFUND AMENOMENTS AND RZAUTHORIZATISON ACT (SARA) SZCTION 304 REQUIRES
THAT A RELZASE EQUAL TD OR GREATZR THAN THE REPORTASLE QJUANTITY FOR THIS
SU3STANCE 32 IMMEDIATELY REPORTED TQO THE LICAL EMERGENCY PLANNING COMMITTEE
AND THE STATE EMeRGENCY RESPINSE COMMISSION (40 CFR 355.49). [F THE RELzASc OF
THIS SUSSTANCE I3 KEPMORTASLE UNDER CcRCLA SECTION 103, THE NATIONAL RESPONSE
CENTZR MUST 8% NOTIFIED IMMEDIATZLY AT (300) 426-3302 OR (292) 426-26T75 IN Tr:
MZTROPILITAN WASHINGTON, D.C. AREA (40 CFR 302.6).

. — — — —————————— —————— — —————— . —————— — o ——————— . —— - — — - —————— ——

PROTEZCTIVE cWNUIPMENT

CVENTILATION:
PROVIDE LICAL cXHAUST OR PROCESS ENCLISURE VENTILATION TO MEET PUALISHED
EXPISURE LIMITS.

RESPIRATOR:

THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIONS AREZ RECIMMENUDATIONS
3Y THE U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, NIOSH POCKET GUIDE T2
CHeMICAL HAZARDS OR NIOSH CRITERIA DOCUMENTS; OR DEPARTMENT UF LAZUR,

29CFR191C SUBPART 2.
THE SPeCIFIC RESPIRATOR SELECTED MUST 3E B3ASED ON CONTAMINATION LEVELS SGUND

IN THE WORK PLACE AND 8E& JOINTLY APPROVED 3Y THE NATIONAL INSTITUTE 2F
OCCUPATIONAL SAE;TV-AND HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATICN.
.';;-

ANTIMONY AND COWMPOUNDS (AS S3):
FOR OUST NR MIST:
5 MG/M3- ANY JUST AND MIST RESPIRATOR, EXCEPT SINGLE USE AND AUARTER=-MASK
RESPIRATORS.
12.5 MG/M3- ANY POWERED AIR—PUﬁIFYING RESPIRATOR WITH A DUST AND MIST FILTER.
FOR OUST, MIST OR FUME:

5 MG/M3- ANY SUPPLIED-AIR RESPIRATIOR.
ANY SELF-CONTAINED 3REATHING APPARATUS,
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59 Lg2 vo. 53
MATERIAL SAFETY DATA SHEET

SBERYLLIWM
GENIUM PUBLISHING CORPORATION ) “.IL&L/Pg:DER
1145 CATALYN STREET .

SCHENECTADY. NY 12303-1836 USA
(515) 377-8855 GENIUM PUBLISHING CORP.

Date April 1980

SECTION 1. MATERIAL I[DENTIFICATION

MATERIAL NAME: BERYLLIUM METAL/POWDER
OTHER DESIGNATIONS: Glucinium, Glucinum, Be, CAS #007 440 417
'MANUFACTURER: Material is available from several suppliers, including:

CERAC, Inc. ' Brush Wellman
P.0. Box 1178 Metal & Oxide Div.
Milwaukee, WI 53201 Elmore, OH 43416
Phone: (414) 289-9800 Phone: (419) 862-2745
SECTION I[., INGREDIENTS AND HAZARDS X HAZARD DATA
Beryllium > 97 } 8-hr TWA 2 ug/= *(as
Beryllium Oxide < 3 Ceiling Level 5 ug/mf
- Peak 25 ug/m3/30 mia
*Currenr (1979) OSHA and ACGTH TLV. In 1975 OSHA proposed Human, inhalation
an &hr TWA of 1 ug/m3 with a ceiling of 5 ug/m3 (15 ath. TCLo 300 mg/m3,
sample); OSHA believes that beryllium and its compoundp pulmonary effects
should be treated as a carcinogenic threat to man.
(The proposed OSH\ standard is still under review, but Rabbit, intravenous
i3 expected to iscue in.1980.) TDLo 20 wmg/kg,
neoplastic eifects

SECTION IIl, PHYSICAL DATA

Boiling point at 1 atm, deg C —— 2970 Specific graviry at 20 ¢ -————-- 1.8438

Vapor pressure at 1910 C, mm Hg ——— 7.6 Melting point, deg C —————- 127825
Water solubilicy, hot water Slight Atomic weight -—= 9.01
cold water Insol. .

Appearance & Odor: A grayish-white metal (hexagomal crystal structure) also as powdered
metal; no odor.

SECTION IV, FIRE AND EXPLOSION DATA LOWER |UPPER
rlash Point and Method Autoignition Temp. | Flammabilicy Limits In Air
N/A Powder ca. 1200 F | Dust explosion hazard

Extinguishing Madia: Do not use water or CO7. Smother fire with approved dry powder

ex:inguisherﬂ' Beryllium can be a moderate fire hazard if exgosed 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, Group E electrical services,
29 CFR 1910.309). Combustion products of this material are highly toxic.

F _
igefighters should use fyll protective cloching,,$7e PIOE*cHA0y shou1d®cleaa equlptent

A AT Ak P - * T
and zloshing thorsughly and tathe carefully. Eﬁ?gi &raghitgl Eoggg ,r%%%u§%§qe .

SECTION V. REACTIVITY DATA

Beryllium is stable at room temperature and resists oxidation at ordinary temperacures.x»

When heated in air or in mixed CO; and aitrogen, it can be ignited.
It i8 acid and alkalil soluble; it reacts with atrong bases to evolve hydrogen.

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.

pshiadiopatorembireven- il GENIUM PUBLISHING

Mixtures of the powdered matal with CCl; or trichloroethylene will flash on heavy impacg

Be)
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SECTION V1. HEALTH HAZARD INFORMATION | TLV 2 yg/m3 (See Sect. II)

cause ritatlon or dermaticis. Eye contact can pfoduce conjunctivi:

lantation er the ski via a_ chip or iver or by particles enterin wound)
Imgrgguce gargniesions wit éenttal noh-heaiing areas thCE aust be surgigaily ge:ovgg?

of breath, weakness, and palmonary edema. Chronic exposures can produce bervlliosis
(progressive lung damage) and systemic bervllium disease, including pneumdnitis (as
above), joinc pain, skin lesions, chills & fever, & damage to liver, spleen & heart.

i{s not an important hazard. (Hamilton, Industrial Toxicology, Jtd Edition). Animal

studies have shown beryllium to produce lung and bone tumors; it is a suspected car-

c¢inogen for man. FIRST AID:

{[Eve Contact: Flush eyes thoroughly with ruaning water for 15 minutes, ipcluding under

the eyelids. Get medical attention.

Skin Contact: Wash affected area thoroughly with soap and water after removing con-
taminaced clothing. If skin is broken, get medical attention,

|Inhalation: Remove to fresh air. Rescore breathing and suooort with oxygen as needed.

Keep warm and at rest. Get medical actencion.

e 1is higﬂig igxic By innhalation 9t rume_or cust. rrolon eguor repeaced sx1§sccn:acf’ca

Acure inhalation can produce pneumonitis with non-productive cough, chest pain, shortness

Present studies have indicated that Be is so poorly absorbed through the gut that ingescion

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

if Ecwdered metal is spilled, notify safety personnel. Xciude all Irom area except
clean-up personnel with protective equipment against contact Or inhalation nazaras.
Provide ventilation and remove sources of heat or ignicion. Pick up powder spills ov

scrap in sealed container for recovery or disposal.

DISPOSAL: Scrap or waste material disposal is best accomplished by arranging to return
to ctne supplier in a mutually acceptable form. Beryllium waste unsuitable for re-
cycle must be handled in acenrdance with Federal, State, and Local regulations.
Burying in an approved landfill, or burnming in an approved facinerator wich a

scrubber, followed by burying the residues in an approved landfill, have been used
in the past.

methods sucn as vacuuming or wet mopping; prevent dusting conditions. Collect particuflate

SECTION VIII. SPECIAL PROTECTION INFORMATION

Isolate workplaces where beryllium dust and fume are generated, rrovide adequace zenec
and local exhaust ventilation (with filtratiom to purify recycled air and to proctect
the exrernal environment) to meet TLV requirements. Provide approved respirators for
emergency and nonroutine use above the TLV: High efficiency filcer masks are suitabl
as high as 50 ug/m3; use air-supplied or self-c7n§ained respirators above 50 ug/=a3.
full-Eacepiece respira:or is needed above 10 ug/mJ.
Workers may require body-covering protective clothing, %loves and safety goggles. When
exposed above the TLV, a change of clean protective clocthing and a shower at _the end
of the day is required. (Wash protective clothing with suitable protection for the
launderer.) Avoid carrying beryllium parciculate outside the workplace on hair or
clothing. )
Eyewash stations and safety showers should be available.
Monitor the workplace to properly derarmipe and cormtzol exposure to beryllium.

A

4
]

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Use only with adequate ventilation where 3e can become airborne. wnen € Or 1tS all0Y¥3
is heated (as in welding or sintering processes) hazardous levels of Tume can be zen-
erated., . Store in clean, dry place away frcom imcozpatible materizls (see Sect V) in
low fire-hazard area. Protect containers from physical damage. Label clearly.

Use good housekeeping practices to prevent accumulation of Be-containing deposits. Giv
replacement and annual medical exams to those who may be exposed above the TLV.
reclude from exposure those with pulmonary disease, chromic skin, liver, heart, or

kidney conditions, abnormal chest X-ray or blood count, or vital capacity depression

greater than 10X Provide worker training.

1

5 DOT Classification of powder - POISON B.
A

TA SOURCE(S) CODE: 1-17, 18-20, 24-16 APPROVALS: fap’ G N o iten
Industrial Hygieffe ) |
am'nnnmd-mwlmmhu;m and Safec-’ < '-,.4/ //___';/_ E.T

e e o T L e S e MEDICAL REVIEW:
CREsN § MAEONd OUrDONES OF \Of CONEBCLENCES Of 3 LBe. 5/5/80

GENIUM PUBLISHING
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LALEDON

416-877-0101

40 ARMSTRCNG AVENUE, GEORGETOWN, ONTARIO, CANADA L7G ¢RS

FAX:416-877-5668

“DICHLOROMETHANE _

Chemical Name and Synonyms: Dichloromethane;
Methytens Chloride

Chemical Famlly: Chiorinated Hydrocarbon

Chemicai Formula: CH:Ch

Product Use: Laboratory Solvent

Manutacturer's Name: Caledon Laboratonies Lid.
Street Address: 40 Armstrong Avenue

‘Clty: Georgetown

Province: Ontario

Postal Code: L7G 4A9

Telephone No: (416) 877-0101

Emergency Telephone No.: CANUTEC (613) 996-6666

H | IENT
Ingredleots %  ILYUnita CAS No,
Methylene Chionde 99 100 ppm 75-09-2
PHYSICAL DATA

Physical State: Liquid

Odour and Appearance: Clear, colourless liquid. Penatrat-
ing ether-ike odour

Odour Threshold (ppm): 25 - 50 pom

Vapour Prassure (mm Hg): 355 mm Hg. at 20°C
Vapour Density (Air = 1): 2.93

Evaporation Rate: 0.62 (n-Butyl Acatate = 1)
Boiling Point ('C): 39.8°C

Freezing Point ('C): -96.7°C

pH: Not Applicable

Specific Gravity: 1.32

Coefficient of Watethll dlstrlbutlon No Data

SHIPPING DESCRIPTION
PIN: 15893

T.D.G.Class: 9.2

Pkg. Group: 1/l

BEACTIVITY DATA
Chemicai Stabillty: Stabie

Incompatibility with other substances: Avoid amines and
aluminum.

Reactivity: Hydroiysis producing small amounts of
hydrochionc acid possible with gross water contamination.
Avoid open flames, sparks or other high temperature sources,

Hazardous Decomposition Products: At high tempera-
lures, decomposition occurs to give off HCI vapour and small
quantities of other toxic vapours.

EIRE AND EXPLOSION DATA
Flammabiiity: Non-flammable
Extinguishing Medla: Water Fog
Flagh Point (Method Usad): None (TOC, TCC, COC)
Autoignition Tempaerature: 1139°C
Upper Flammabie Limft (% by volume): 23%
Lower Flammable Limit (% by volume): 13%

Hazardous Combustion Products: Emits phosgene gas
and other toxxc vapours

Sensitlvity to Impact: No Data _
Sensitivity to Static discharge: No Data

Toxicological Data;
LDso: (oral rat) 2136 mgkg
LCsq: (inhalation, guinea pig) 5000 ppm for 2 hours

Effects of Acute Expagure 1o Product

Inhaled: Minimal anesthstic or narcotic effects may be seen
" in the range of 500-1000 ppm meathyiene chioride. Progres-
sively higher levels over 1000 ppm can cause d:zz/ness

_ drunkenness.

in contact with skin: Prolonged exposure may cause skinir-
Atation. Prolonged exposure may cause drying or flaking of
skin. Extensive skin contact (such as immersion) may cause
a buming sensation followed by a coid,numb feeiing wnich
subsides after contact. .
In contact with eyes: May cause pain, moderate eye irnla-
tion and slight corneal injury. Vapours may iritate eyes,
Ingested: Single dose oral toxicity is low. The oral LDsg for
rats js 1500 - 2500 mg/Kg.

Effecta of Chronic Exposure to Product;
Carcinogenicity: /ncreases the rate of malignant tumour for-
mation in mice.

Teratogenlcity: E£ffects were seen in fetus formation only at
doses which caused toxic effects to mother.

Reproductive EHects: Doas not interfere with reproduction
in animais.

Mutagenicity: Negative resuits have been obtained in
mutagenicity tests using mammalian cells.

Synergistic Producta: Nong known

PREVENTIVE MEASURES

Engineering Controis: Use local exhaust ventilation, if
necessary.
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N/A. SPZCLAL CUSTOMER 244esT.

SUoSTANCc: expLzAD«w

TAANE NAMES/SYNCNYMS:
Coele PIGMENT McTAL 4,5 Co.l. 775755 LEAD FLAKE,; KS~4, LSAD
PLUYSUMS 507 PB=S 10UF LzZAD ELEMENT; L-18% L-247 L-29 L-
ACCl231n

S 25 S
27: T-

CHIMICAL FAMILY:

METAL

MILECULAR SOKMULA: P3

ATLECULAL WELGHT: 207.19

CZACLA RWATINGS (SCALE 9-3): HEALTH=3 =0 REACTIVITY=Q ©OERSISTINCI=3

FIRc
wF2a RATINGS (3CALE 0O-49): HEAL_LTH=3 F[RE=J RZACTIVITY=0

- — o ——— — ———— —— S —— —— ——— ———— ————— | . i T o i 7 T o T . T —— o " i T o e o S

COMPIMENT: PERCENT: 9.3

LTAER CONTAMINAMES: BISMUTH, C3IPPSR, iRSEMIC, ANTIMONY, TIN, IR0N,
5ILVER, ZINC. '

SXPOSURE LIMITS:
LZaD, INCOGANIC FUMES ANDO DUST (AS P3):

50 UG(PY)/M3 JSHA 3 HOUR TwA

30 UG(PB)/M3 NSHA 8 HOUR TwA ACTION LEVEL

[F AN cMPLIYEE IS EXPOSFD T3] LZAU FOR M40RE THAN 3 HOURS PER DAY TH:Z

FOLLOWING FORMULA IS USED:

MAXIMUM PERMISSISLE LIMIT (IN UG/M3)= 400 DIVIDED 8Y HOURS AORXZI IN THE

D.15 M5(P3)/M3 ACGIH TwWA

<0.19 ¥MG(P3)/MM3 NIOSH RECIMMENDOED 10 HOUR TWA

N
2.
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L POUNG CZRCLA S=CTIJ~N 103 2Z223TAaslz QUANTITY

SUBJECT TO 5ARA SECTI3N 313 ANNUAL TOXIC CAHZMICAL RILEASc REATATLUS

50U8JcCT TO CALIFIRNIA PROPISITION 55 ZAMCER ANOD/ IR REPRIAJUCTIVE TIXIZITY
wARNING AND RELEASE RESQIUIRAMZINTS- (FE3UARY 27, 1337)

- — e — —— — —— — —— —— ———— - — - — —— —— Y — T ——— T —— ——— o —— —— ————— " — — ——— — —— i hn o - ————— - v ~a = - — =

PHYSICAL DaTa
SESCAIPTIONT PLUISH=WHITZ, <SILYZIRY 5R4aY, HoAVY, 4aLLzadls 4ITal
23 [LING POINT: 2l64+ F (1740 C) MZLTING PIINT: 522 £ (323 Q)
SPSCIFIC GRAVITY: 11.3 VAPOR PRgSSURE: 1.3 MMHG 2 270 C
SOLUSTLITY [N AATSZR: INSULUBLES
STUVEINT SOLUSTILITY: 50LU3Lc I[N NITRIC ACI2, HAT CONCIMTRATET SULEUATI anli
HARINESS: 1.5 MIAS

——— — —— " ————— —— —— T — — o — — ——— o ———— . ———— " —— —— i S i e S e T i R o Y — e .

FIRZE ANO cCXPLISINN CATA

FIXZ AND ZAPLORSTIIN HAZARSG:
NEGLIGI2LFR CBIRE HAZAARD [N METALLIC FIORMS HOWEVER, PNSSI2LS =IRE AND EXPLISI T
HAZARD [ 0OUST FJRM wHzY SXPJ552D TU HAZAaT IR FLAME.

FIXSFIGHTING MZn[A: .
JRY CHYSMICAL, CARSON DINXIDE, HALON, WATER SPRAY IR STANDARD F3AM
(1527 ZMERGENCY AESPONSE GUIUZIZ00K, 93T P 5337.4).

FDR LARSER FIRZS, JS:Z <ATZR 3PRAY, FI5 IR STAMDARD FOAM
(1987 cMERGENCY RESPONSE GUIDESOUX, 00T P 5300.4).

FIXEFIOHTING:
WD ACUTE HAZAID. MOVe CONTAINER FRUM FIReg AREA IF POSSIBLTZ. AYOTLJD ORcATHING
VAFTRS NR DUSTSS KEEP UPWIND.

USZ AGENTS SUITASLE FOR TYPE OF SURROUNDING FIRS. AVIID BREATHING HAZARDCHS
VAPORS, KEEP UPWIND., -

—— . —————— o —— T — — —— ———— —— — —— o ———— . ——— S — -~

L TOXICITY

LEAD:
450 MG/KG/6 YEAR ORAL-WOMAN TDLO; 10 UG/M3I INHALATION~HUMAN TCLJ: 1000 +G/X5
INTRAOCSRITONEAL-RAT LDLO; 160 MG/XG ORAL-PIGEON LDLO; MUTAGENIC DATA (RT=C3).
REPRUOUCTIVE EFFECTS DATA (RTECS).
CARCINOGEN STATHS: HUMAN INADEQUATE cVIDENCE, ANIMAL SUFFICIEMT cVID=z=NCE
(TARC CLAS5-28 FQR INORGANIC LSAD COMPQOUNDS). RENAL TUMORS WERE PRJDUCEZN IV
ANIMALS 3Y LEAD ACcTATE, SUBACETATE AND PHOSPHATE GIVEN ORALLY, SUBCUTANZIIUSI
OR INTRAPERITONEALLY. NO EVYALUATION COULD BE MADE QOF THE CARCINOGENICITY QF
POwDSRED LEAU.

LSAD IS A NEUROTOXIN, NEPHROTAXIN, TZRATOGEN, ANO A CUMULATIVE PII50N WHIC:
MAY ALSO AFFZCT THE BLDO0OD, HEART, ENDOCRINE, AND [MMUNE SYSTEMS. PZRSONS
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‘.LE-\D.. :-X—,-- :1 _‘,_
WITH NEIVQAUS SY3TSM 2 GASTACINTISTINAL JI5IORDERS5, anZAla, TR CHR. NI
JRONCHITIS MAY 32 AT AN INCRZA3S0 RI[S3K S43M ZxpPnosyrz,

[4~ALATION:
L‘.:-!\'.ﬁ:
LTLNGT X IN/MNEOHROTIXIN/TERAT NS,

AlUTz =XPYSUAS= INHACLATION OF CARGZ AYOUNTS JF LZAD MAY ZA03z A4 MITaLLIg
TASTZ, TAIRST, A SURNING SINSATIUN [N THZ MOUTH AND THRICAT, SaLlvaTisvy,
AENOMINAL PALY WITH SEVARS CULifZ, VIMITING, -L300Y J[ARTmia, CINSTI2aTIC
FATTSUE, SLZZ? DISTURAANCES, SULLWNESS, 2eSTLIS3NESS, TR2ITAILITY, 4z«
LI35, LI5S JF CONCENTRATION, DELIRIUM, OLIGURIA JOFTIN «ITH He¥alod[y a7
ALSUMINUATA, ENCIPAALDPATHY WwITH VISUAL FAILULRE, 2aRESTH.5[a3, "usSll:
PATN AL WZAKNESS, COMVULSINNS, aND PA2ALYSIS5. Dgarld May 225JLT A~
CARDINAISPL3AaTIRY ARRESGT SR SHCCK. 342VIVORS IF ACUTS ZXPI3JAS ¥y
¥ THISNCT T=3 2aSeT J3F IHAONIC INT2XICATIGON. (IVER SFFICTS ¥AY [nioL. D12
HLARGZMENT AND TTNNERNTSS AD JAUNDICZZ. THE SATAL JG53 1€ 40350%s5zu (-0
I5 APPINXI4ATILY 2.5 GRA4S, PATHILSGICAL FINOINGS [NCLUNE SASTRTINTISTIN
JURLAMMATION AND RZINAL TUBULAR DE5:-NZATION. METAL SuMI FIVIR, AN
INFLUENZA-LIKZ TLLNESS, MAY JCCUR Uc TJ THET INHALATION 3F FRETSHLY FoamMz
ATTAL L4[Dc PAXTICLES STZE) 5eLl0h 1ed> MIC20MS AND JSUALLY 35THESN
Te32=0.05 wICAANS. SYMPTIMS MAY oE NCLAYED 4-1. HAUCS AMO 3EGIN #ITH 2
5HCTIN NwSET A7 THI23T ANDO A SAEST, MSTALLIC SR FIUL TASTT IN THE “QUTH.
STASR 3YMOTIMS MAY INCLUSE UPPI2 =SOTRATAORY TRACT IRKCITATION ACLOMPANI:
Y CUUGSHING AND A DRYNESS UF Tak MUCJIU3 MEM3RANES, LASSITUDE AND A
GIWFAALIZEC FTELING OF MALAISS., FEVS], CAILLS, “USCULAR PAIN, M[LD TO
3ZWERE HTADACHZ, AUSEA, OCCASIONAL VOMITING, EXAGGERATIO MENTAL ACTIVIT
PRIFISE SAMcATING, SXCESSIVE URINATION, DIARRHEA, AND PROSTAATIIN MaY a(5
JCCUX. TIL=ZRANCES TJ FUMES DEVELLPS 2APIOLY, 5UT IS5 JUICKLY LIST. ALL
SYMPTOMS USUALLY SU3SIOE wITAIN 24=-36 ~A0URS.

CHRONTC £XP0S5URS=- REPFEATED IR PRCLONGED EXPOSURE TO LW LTVELS €
“ESULT IN AN ACCUMULATION [N 8COY TISSUES AND EXERT aADVIRSc cF
2Lu23, NERVZUS SYSTEMS, AHEAT, =SMOCCRIINE AND IH™WUME SYSTIMS, < 3, AN
ASPACOUCTIUM. ZARLY 3TAGES NF LZAD POISONING, "PLUM3ISHM™, “ay SVISEnl
2Y PALLJR, ANOREXIA, WEIZHT LNSS, CONSTIPATIIN, APATHY SR [R3ITaslLITY,
DCCASTINAL VOMITING, FATIGUE, ASAJACHE, WEAKNESS, METALLIC TaASTE IN THC
4O0UTH, SINGIVAL LEAD LINE IN PZRSONS WIThH POUR DENTAL HYGIGENE, AV ANEM]
L3535 OF RECENTLY NEVELIPED MOTCOR SKILLS I3 GENERALLY 03SZYEd JMLY (N
CHILORZN. HORE ADVANCED STAGES OF POISUNING MAY 3E CHARACTSIIZD iy
[MTERMITTENT VOMITING, IRRITABILITY AND NERVCOUSNESS, MYALSIA OF THZ A2M¢
LE53S, JOINTS, AND ABOOMEN, PARALYSIS OF THE cXTENSOR MUSCLZS NF TH:
ARM4S AND LEGS WITH MRIST AND/OR FOOT DROP, AND INTESTINAL S°ASMS
WnAICH CAUSE SEVERE ABOOMINAL PAIN. SEVERE "PLUMBISM"™ MAY
XSSULT. IN RERSISTENTY VOMITING, ATAXIA, PERICDS IF STUPOR OR LETHARGY,
ENCEPHALOPATHY WITH VISUAL DISTURSANCES 4HICH May PRGGRESS TS IPTIC
NFURITIS AND ATROPHY, HYPZRTZNSION, PAPILLEDEMA, CRANTAL Mg2VE 2a2alYSIS
DELIATUM, CONVULSIOMS, AND COMA. NcUROLOGIC SEQUELAS MAY T[NCLUDRE Me'TAL
RZTARDATION, SEIZYRSS, CZR-SBRAL PALSY, AND OYSTONIA MUSCULSRAM DZ=JRMANS
{RREVERSI3ILE XIDNEY JAMAGE HAS 3&SN ASSOCIATED WITH INOUSTRIAL ZX?3SyR:=.
REPRUDUCTIVE EFFECTS HAVE 3ScN SXHI3ITED IN 30TH MALES AND ©zMapL:zs,
PATZANAL SFFECTS MAY INCLUDS DSCREASED SEX ONRIVE, I[MPOTENCE, STIILITY,
AND ADVERSZ SFFREZCTS ON THE SPEIM WHICH MAY INCRSASE THE RISX TF 31aTH
JEFECTS, “aTIRMAL EFFECTS %AY INCLUDE MISCARRIAGE ANO STILL3I[RTHS (M
ZXPOSZD AOMEN JR WOMEN WHOSE 4US3ANDS WERE EXPQOSED, ABORTICN, STz2{L[Tr
J% DECREASED FERTILITY, AMO AANORMAL MENSTRUAL CYCLES. LZAD CROSSSS THe
PLACINTA AND MAY AFFRCT THE FZTUS CAUSING 3IRTH JEFECTS, MENTAL
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“x_Za\0ma PAGI La XF L3
ASTARDATIAN, 3EHAVIARAL O[53R03ZR5, A«D 23ATH DURLDNG Tz =2rasy rzg3 s
CHILOHUOD. ANIMAL STUDIES [NOICATZ THAT AZPAICUCTIVE ZrFaCTs way a:z
ADOITIVE IF 30TH PARENTS A3Z :=¢pJScH TH LSAD.
FIRST AID- REMOVE FROM SXPUOSURI A23a T) Fa:ughn Al [MMEODATELY. 7 3a:y14vg
HAS> 3TOPPED, PERFORM ARTIFICIAL 2SS2[24T[IN. ¥EIP PIRASAN 4ARM x4y a1 noery,
TREAT SYMPTOMATICALLY ANGC SUPPURTIVELY, =7 A<olCAL ATTINTION [dms i re) o0

5K CINTACT:
LeAD:
ACUTZ £XPNSUREZ= JIRTCT CONTAST WITH LZAD P2wWDS3S IR JUST MaAY Causs
[2RALTATICM. LEAD I35 NOT AS30R3ED THROUGH THE S IN, 2UT MAY 32 T3iN3e:33D)
TD THE MQUTH [NADVEQRTENTLY 3Y CIGAASTTES, CHewING T28ACCO, =270, 7%
MAKE-UP.
CTHRONIC EXPOSUXKI= AEPSATED IR PRAYLINGED SXPTSURE TO THE PNANSQ 33 LU3T uay
ATSULT I[N OFAMATITIS. SYSTZMIC TOYICITY May DJcyel P [F LzAC 3 T iaN3AERi-
TY) THS MOUTH Y CIGARSTTES, CHew[NG TO%ACCJ, FJTO, MR 4axc-up.

FI2ST AIU0= 2EMCVE CONTAMINATED CLOTAHING aAND SHOES IMMEQIATcELY. WNASH AFEZ(CTE;
AZA WITH 5JAP 0% MILD D2TCRLINT AND LARST AMOUNTS 0OF NATTZ2 UNTIL ~O
SVIOSNCE DF CHEMICAL R=MAINSG (APPRIXIMATILY 15-20 MINUTES). GEBT McSo[CAL
ATTENTION [MMZOTATELY.

TY2 (OMTACT:
LcaAn:

ACUT= SXPOSURE- L7AD NUST QR PTWNERS MAY CAUSE [39ITATION. METALLIC L=AD
PARTICLES MAY CAUSE AN INFLAMMATIORY FOREILISN 200Y REACTINNS INJURY [S
SENERALLY THIUGHT TN 3z MECHANICAL AND NOT T3Xx(cC.

CAHARONIC SXPASURE= REPZATCO IR PRJILINGED SXPISURE MAY CAUSS COMNJUNCTIVITIS.

FIXKST AID-~ WASH ZYcZS [MMEDIATELY WITH LARGE AMOUNTS OF W#ATER TR yJaval SatLlv:
SCCASTUNALLY LIFTING UPPER AND LJWI2 LID5, UNTIL NJ ZVINENCET 2F CHIMICTLL
LEMAINS (APPRIXIMATELY 15-20 MINUTES). GeT MeDICAL ATTENTION IMMzID[ATILY.

INGE3TION:
LTAD:
GEJRITIXIN/NCPHROTOXIN/TERATIAGEN,

ACUTE cXPQSURE~ AS3SCORPTION NDF LARGE AMQUNTS OF LEAD FROM THE INTZSTIvAL
TRACT MAY CAUSE SYSTEZMIC SFFECTS AS JFETAILED IN ACUTE [NHALATION. T-cE
FATAL DOSE QF ABSORBED LEAD IS APPROXIMATELY 0.5 GRAMS,

CHRONIC ZXPOSURE~ REPSATED NR PROLANGED EXPOSURE TAO LOW LEVFLS DF LZAT wav
RESULT IN AN ACCUMULATION IN 3900Y TISSUES AND AQVERSE EFFECTS ON THE
AIJNE?S.'HEA&I, ANG BLOOD, AND IN THE NSRVQUS, REPRAQOUCTIVE, cNOCCRInE,
AND LHHUNE@ﬁTSTEnS'AS DETAILcD IN CHRONIC [NHALATION.

FIRST aID- 00 N@?ﬁLNDUCE VOMITING. QUALIFIZD MEDICAL PERSINNEL SHOULD T40YE
CHTMICAL BY GASTRIC LAVAGE N CATHARSIS. ACTIVATED CHARCOAL [S USZFUL. GeT
“EDICAL ATTENTION IMMEOIATELY.

ANTI[DOTE:

THE FOLLGWING ANTIODOTE HAS 3cEN RSCOMMENDED. HOWEVER, THE DECISIGN AS T2
AHETHER THE SZYERITY OF POISONING REQUIRZSS AQMINISTRATION UOF ANY ANTIOQTZ At
ACTUAL DOUSE REQUIRED SHOULD 3E HMADE 3Y QUALIFIED MEDICAL PERSONNEL.

FNOR LEAD PJIISONING:
TMITIATE URINE FLOW FIRST. GIVE 10X OEXTROSE IN WATER INTRAVENQUSLY, 10-29
/%5 300Y WEIGHT, OVER A PERIOD NF 1-2 HOURS. IF URINE FLOW DOFS NOT sTa3rm,
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LSRN b 2aGZ )5 TF 08
SIvE #ANmITIAL, 207 3JLUTIIN, 3-1C HL /XS5 300Y WEISHT [NTRAVINIUSLY gv:2R
2N MINUTES. rLUID “yusT 2c LIHITED TO REQUIRZMENTS ANU CATHZATIZIATI W 4aY 3E
NZCESSARY IN CUMA. DAILY UYRINE OUTPUT SHAULD 3& 350-500 ML/M2/24 HOiJLS.
EXCESSIVE FLUIDS FURTHER INCRESASz CEZRE3RAL EDtMaA,
FIOR ADULTS WITH ACUTE ENCEPHALOPATHY, SIv<S RIMERCAPRAL, 4 MG/XG,
[MTRAMUSCULARLYT EVERY 4 HOURS FOR 30 N3SES. SEGINNING & HCU?S LATER, 5iIvVE
CALCZIUM OISODIUM EDETATE AT A SZPERATE INJZCTION SITE, 12.5 “6/XG
INTRAMUSCULARLY EVERY & HOURS aAS a 22X SOLJUTION, WITH D.3% 2R3CA[INE ADDSD,
FOR A TOTAL OF 30 OQSES. IF STIGNIFICANMT IMPROVEMENT HAS NIOT JCCUR2=D By T2
FOURTH TAY, IMCREASS THE NUMBSR OF INJECTICNS 3Y 10 F3IR ZACF UG,
FIR SYMPTOMATIC ADULTS, THS CNURSE OF DIMSACAPRITL AMD CALCIUM JI5307JM
SDETATE CAN 3E& SAHCORTZINED OR CALCIUM DISJOIUM =DETATE INLY CaAN 37 S([vIn I
A O00OSAGE QF 50 MG/XG INTRAVENDUSLY AS 0.5% SOLUTION [Y 5% GCEXTROSF [N 44T=ER
SR NGRIMAL SALINE 3Y INFUSION OVER NOT LESS THAN 8 HOURS FAR NIOT 4CRI TAHAN
5 JAYS. FILLOW WITH PIHICILLAMINE, 500-750 MG/DAY, DRALLY F2R 1-2 AINTAS IR
CNTIL URINE LZAD LIVELS CRUPS 3ELOW 0.3 M5/24 HOURS (DREIS3aCH, =aN"3{(10K CF
PIISGNING, LITH =zD.). aNTIONTE SHOULD =& ADMINISTERSOD 3Y JUALIFTI:ZD +#:=DI[CaL
FTASTONMNEL,.

———— o —————— . — —— —————— i ————— — ———— . — Y ——— \—— s _—— ——————— ———— o — —————— — — ———— 7 —

REACTIVITY

AZACTIVITY:
STASLE UNDER NORMAL TEM4PcRATIURES AND PRESSURES.

[MCOIMPATISILITICGS:
LZAD:
AMMONTIUM MITRATE: VIOQLEINT (0R =ZXPLQOSIVE REACTION.
CHLORINE TRIFLUCKRIDE: VIOLENT REACTION.
OI300IuM ACETYLIDS: TRITURATION IN MURTAR MAY BE VIOLENT AND LI3ERATE
CARSON.
AYDROGEN PEQOXIDE (52% OR GREATER): VIIJLENT DEZCOMPOSITICN,
AYDJRIGEN PERCXINZ (50% SOGLUTIAON)Y AND TRIOXANE: SPONTANEOUSLY 2DETOMARLE,
METALS (ACTIVE): INCOMPATIBLE.
NITRIC ACID: L~ZAD-CONTAINING RUBBER MAY ISNITE.
IXIDIZERS (STRONG): INCOMPATISLE.
SADIUM AZIDE: FORMS LEAD AZIDE AND COPPER AZIDE IN COPPER PIPE,
SOJIUM CARBIDE: VIGOROUS REACTION.
SULFURIC ACID (HOT): REACTS.
JIRCONIUM-LEAD ALLOYS: IGNITION ON IMPACT.

VECOMPOSITION:
THERMAL oecomsmtm Ptonucrs ARE TOXIC OXIDES OF LEAD.
POLYMERIZAT!Uﬁi?¥~ R
HAZARDCUS: PO&!.ERIZATIDW HAS NOT SEEN REPORTED T3 UCCUR UNDER NORMAL

TEMPERATURES * AND PRESSURES.

- ——— - - —— e - —— -— -— ——

STORAGE AND OISPOSAL

OBSERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS WHEN STORING JR OISPOSING
uF THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE OISTRICT DIRECTOR OF THE
ENVIRONMENTAL PROTECTION AGENCY.

*«STORAGE*#
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STIRE AWAY F<OM INCOMPATIPLE SU3STANCES

IR AR SN S E R A E A S AN R S E N AL A A K A E N E K A K A A E R R R AR C KA EE A E N K KA KX AR K AT R LS

CONDITI2HS TJ AvalIld

MAY 2URN SUT DOES NOT IGNITE 2=4aully.

RN SR RS E L 2 R 13 2 2 2 22 2 3 I R R N R Y R A A R R R R P R R R R R R R P N P R T RN RN

SPILL 3ND LSAK PRICEIVRSS

JCCuP,ATIONAL SPILL:

50 NJT TCUCH SPILLED MATeRQIAL. STAP L2aK [F YSU CAN 02 [T ~ITHIUT <[3K. F2R
SMALL SPILLS, TAKE UP WAITH SAaNO JR OTHER ASSUPIENT MaTe2[AL AND PLACE [NTD
CINTAINERS FCR LATZR DISPOs3AL. FJIR SMaLL JRY SPILLS, WITH A CLzAN 3HOVEIL
PLACZ MATERIAL INTO CLzZAN, ORY CUONTAIMNER ANO CJSOVER, 4QVI CIONTAIMERS FogM
52ILL ARz-A. FOR LARGER SPILLS, DIKe FAR AHcAD ZF SPILL FJR LAT=ZR 2[5°P05AL.
REEZD UNYNEC=ZSSARY 2:3PLZ AWAY, ISCOLATZ HAZASRD AREA AND DFENY TNTRY.

ASSTOUE 3SHJOULD 37 CLEANES UP USING & HIGA=-ZFFICTIENCY PARTICULATET FILTER
vacuu4,

AFPORTAZLES JQUANTITY (RQ): 1 PJUND

THE SUPSREUNO AMENDMENTS AND RzAUTHIOKIZATIOGN ACT (354RA) S=ZCTION 304 REQUIRES
TH4T A SZLZASE S3UAL TUO UR GREATER THAN THE RZPNRTASLES QJUANTITY FOR THIS
SUSSTANCE 35 TMMEO[ATELY QEPORTZED TG THE LOCAL ZMERGEMCY PLANNING COMMITTE:=
AMD THE STATE EMEQGENCY RESPONSE CUOMMISSION (40 CFR 355.40). [F THE RELEASCE
THIS SURSTANCE I35 REPORTABLE UJNDER CZRCLA SZCTION 123, THE MATIONAL RESPONSSE
CENTLR MUST 3E€ NJTIFIED IMMEDIATELY AT (800) 424-3502 2 (202) 426-2675 [N T-
METRCPOLITAN WASHINGTON, D.C. ARZA (40 CFR 302.5%5).

i —— — e ———————— — — —————— — — ] ——— ———— A ———— — ——_ — ———— o —— . ————— —— —— ——— — o o - " — —

PROTECTIVE ETUILPMENT

SHTILATION:
PRJIVINE LLPCAL zZXHAUST OR PROCESS ENCLOSURE VENTILATION TO MSET PUALIZHED

cXPOSURE LIMITS.

LEAD (ELEMENTAL, INCRGANIC, AND 574PS):
ENTILATION SHOULD MEET THE REQUIREMENTS [N 29CFR1910.1025(z2).

RESPIRATOR:

THE FOLLOWING RESPIRATORS ARE THE MINIMUM LEGAL REQUIREMENTS AS SET FORTH
3Y THE OCCUPAI;pN‘L SAFETY AND HEALTH AODMINISTRATION FOUND IN 29 CFR19137,
SUSPARFE Z. -5 <+ _

Al
. Y'

RESPIRATORY PRQ}EBTIUN FOR LEAD AZROSALS

ATRIUAINE CONCENTRATION OF LSAD OR REQUIRED RESPIRATIR
CINDITION OF USE

NOT IN EXCESS OF 0.5 MG/M3 (10x PEL) HALF-MASK, AIR PURIFYING
RESPIRATOR EQUIPPED WITH
HIGH=-EFFICICENCY FILTERS.

NOT IN EXCESS OF 2.5 MG/M3 (50x PEL) FULL FACEPIECZ, AIR-PURIFYING
RcSPIRATOR WITH HIGH EFFICTZINCY
FILTERS.
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“OT IN EXCESS UF 50 MG/M3 (1000X P=ZL) ANY PURERED A[R-PYR
OESPIRATOR WITH HI[5
FILTZRS;

T HalF-MASK SUDPLI—D AR LT5P[24AT]
: JPIRATED IN 25S[TIVI=-PIZ5351IR=
409¢c.

NOT [N £ACESS OF 100 ¥6/M3 SUPPLIZI=-ALR 362 [2aT7523 wTi4
fUlL FACEPICCE, 1230 oA 4-'“ET
SJIT, CPZRAT=ZO [N 2(0S[TIvs
PRESSURE MODE.

GREATER THAN 100 MG/M3, UMKNIWN FULL FACEPIECZ, SELF=-CINTA
CONCANTRATIONS OR FIREFISHTING 2RESATHING APRPARATUS OPZIAT
POSITIVE-PRESSURE MIN=,

[NFED
=3
(425PT7ATIRS SPECIFTED FOR HIGASR CONCENTRATIONS CAN 8¢ USZD AT LW+
COHC=MTRATINANS 2F LEAD).

(FULL FACEPIZC:Z IS RIZQWIKED [F THE LZAD ACROSOLS CAUSE Z2YS 2R SKIN I[RRITaATI™
AT ThZ 1SE CSNCENTRATTANS,)

(A BIZH ZFFICISNCY PARTICULATE FILTER MEANS 99,97% EFFIZITNT AGAINST 2.3
MICRON PARTICLZ=S.)

THZ FOLLOWING RESPIRATOPS ANO H4AXIMUM USZ CONCZNTRATIONS AAZ 2AECOMMENDATIANG
BY THE tJ.S. DEPARTMENT OF HEALTH ANDO AHUMAN SEQVICES, NIOSH PUCKET GUIDZ T3
CHEMICAL HAZARDS OR NI3SH CRITEAIA DOCUMENTS,

TYE SPZCIFIC RESPIRATOR SELZCTED MUST 22 2AS:ZD ON CONTAMIMATION LEVELS FLUNC
IN THE «ORK PLACE ANO 5% JIINTLY APPROVED 3Y THE NATIONAL IMSTITUTEZ €
JCCUPATTONAL SAFEZTY aND HEALTH ANO THE HIME SAFSTY AND HEALTH ADMINISTRATIIN

LZAD, [MNORTANIC FUMES AND DUSTS (AS P8):
J.50 “5(P2) /43— ANY SUPOPLIED-AIR RESPIRATOR.
ANY AIR=-PURIFYING REFPIRATOR WITH A HIGH=-ZFFRICIGNCY
PARTICULATE FILTZR.
ANY SELF-CONTAINED SREATHING APPARATUS.

HA

1.2 MG(P3)/M3- ANY POWERED AIR-PURIFYING RESPIRATUOR WITH A HIGH-=FFI7TIZaC
PARTICULATE FILTER, _
ANY SUPPLIED-AIR RzSPIRATIOR QPERAT=0 IN A CONTINUNUS FLJw

HODE.

2.59 46(?6)/&3- ANY AIR—PURIFYING FULL FACEZPIFCE RESPIRATOR WITH 1A
oy "HIGH—EFFICIENCY PARTICULATE FILTER,
O Anv POWERED AIR-PURIFYING RESPIRATIR WITH A TIGHT=FITTING
ﬁrt;' FACEPIECE ANO A HIGH-SFFICIENCY PARTICULATE FILTER,
T ANY SELF~CONTAINED RREATHING APPARATUS WITH A FULL
FACEPIECE.
ANY SUPPLIED-AIR RZSPIRATOR WITH A FULL FACSPIECE.
ANY SUPPLIZO-AIR RESPIRATOR WITH A TIGHT-FITTING FACZPIZCF
QPERATED IN A CONTINUOUS FLOW MODE.

50.0 MG(PB)/M3- ANY SUPPLIED-AIR RESPIRATNAR WITH A HALF-MASK AND TPSRATEU
A PRESSURE-DEMAND 3R NOTHER POSITIVE PRESSURE MUD:.

100.0 4G(P29%)/M3- ANY SUPPLIZD-AIR RESPIRATNR WITH A FULL FACZPT&C: aAND
QPERATED IN A PRESSURE-ODEMAND GOR OTHER POSITIVz 2R zSSUR!
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MOCE.

o 9 SSCAPEF ANY AIR-PURIFYING SULL FACEPIZCE RESP[RATI2 4ITH 4
HIGH-EFFICTIZNCY PARTICULATE FILTER.

ANY APPROPOIATE E5CAPE-TYPT SELFA-CONTAINED 33zaT-NG
APPARATUS.

LA
ot

FOR FIRSFTIGHTING AND QTHER I[MMSDIATZLY DANGZRZUS To LIF= R HIaLTY CoMD LTI

(%

n

(V]

SELS-CCNTAINED 3RFATHING APPARATUS WITH fULL FACZPIZCE OPTRATEY I PRZ535UR

JIMAND MR OTHZR PASITIve PRESSURS MNODE.

SUPPLIEZD~AIR RESPIRATOR WITH FULL FACEPIECT ANGC QPERATED IN PRUISSURI-IZHAND
2R OTHER 20SITIVE PRESSURE MUDc [N COMBINATION WITH AN AUYILI:RY
SELF-CUMTAINMED 3RIATHING APPARATUS OPERATSO [N PASSSURI-JIIMANG & STH
PASITIVE PRESSURE MNDE.

nm

R

CLITHING:
TMBLJYZZ MUST WZAR APPROPALATE PxOTECTIVE (IMPIRVISUS) CLITHIMNG ANy zUlPvenT
T PXEVENT R=PIATZD UR PHRILONGE=D SKIN CONTACT AITH THIS SU3STANCE.

LSAd (zLEMZNTAL, [4CORGANIC, AND 50APS):
PRITECTIVE CLOTHING S5A0ULD MEET THE REQUIREMENTS FIR PROTICTIVE ANRX CLITHING
AM3 ZQUIPMEINT IN 29CFR1710.13525(3).

oLIVIs:

EMPLUYZZ MUST <EAR APPRIPRIATE PROTECTIVE GLIVES TU PREVENT CONTACT WITH THILS
5U3STAaNCe.

LZAD (cLEMZINTAL, INORGANIC £ SOAPS):
FRUTECTIVE GLOVES SHOULD MEST THE REQWUIRZMcMNTS FIR PROATECTIVE AZAX TLITHING
AND rQJUIPMENT IM Z?CFRL?IO.lOZS(G).

zYS PQIOTECTION:
cMPLIYZE MUST wEAR SPLASH-PRUOOF JR JUST=-RESISTANT SAFETY 506GubL S TJ PReveNT
ZYZ CINTACT WITH THIS SHUSSTANCE. CUONTACT LeMSES SHJQULD NOT 3& wJ3N.

LeAD (CLZMENTAL, INORGANIC, AND SCAPS5):
PROTZCTIVE SYE ZQUIPMENT SHOULD MEET THE REQUIREMENTS FOR PRCTECTIVE WJRK
CLCTHING AND EQUIPMENT IN 29CFR1910.1025(G).

Sam e

. Y-S
N
BT AUTHORIZED - FISHER SCIENTIFIC
CREATIUN: DATE: 12/10/34 REVISION DATE: 03/15/39

THE A3CVe INFORMATION IS BELIEVED TN 3E ACCURATE AND REPRESEMTS THE 3=z5T7
INFOIMATION CURRENTLY AVAILABL: TO US. HUOWEVER, «E MAKE NO WARRANTY CF
MERCHANTABILITY JR ANY OTHER WARRANTY, CXPRESSED OR [MPLIED, WITHA RESPECT IR
SUCH INFORMATION, AND WE ASSUMZ NO LIAZILITY RESULTING FRQOM ITS USz. USERS
SHOULD “AKE THeIR OWN INVESTIGATIONS TO OETERMINE THE SUITASILITY OF THE
[NFORMATION FOR THEIR PARTICULAR PURPOSES.
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TORIES LTD

416-877-0101

40 ARMSTRONG AVENUE, GECAGETOWN, ONTARIQ, CANADA L7G 4R9

FAX:416~877-05666

METHYL ETHYL KETONE

Chamical Name and Synonyms: Methy/ Ethy/ Ketone;
2-Butancne; Ethyl Methyl Ketone

Chemicai Family: Ketones

Chemical Formula: CFACOCH,CHa

Product Use: Laberatory Solvent

Manufacturer's Name: Caledon Laboratonies Lid.
Street Address: 40 Armstrong Avenue

CRty: Georgetown

Province: Cntano

Posgtal Code: L7G 4R9

Telephone No: (416} 877-0101

Emergency Telephone No.: CANUTEC (613) 996-6666

HAZARDQUS INGREGIENTS OF MATERIALS
Ingredlents %  ILYUnits QAS Ne,
Maethyi Ethyl Ketone 100 200 pom 78-33-3
PHYSICAL DATA .

Physical State: Liquid

Odour and Appearance: Colkouriess liquid with an acetone-
like odour

Odour Thrashold (ppm): Not Avajlable
Vapour Pressure (mm Hg): 71.2

Vapour Density (Alr=1): 2.5

Evaporation Rate: 2.8 (n-8Butyl Acetate = 1)
Balilng Point ('C): 80°C

Freezing Point ('C): 86.4°'C

pH: Not Applicable

Specific Gravity: 0.8064

Coefficiont of Water/Qll distribution: No Data

SHIPPING RESCRIFTION
PIN: 1193

T.D.G. Class: 3.2

Pkg. Group: /I

BEACTIVITY DATA
Chemical Stabiilty: Stable
Incompatibillty with other substances: Sirong oxidizers,
amines, ammonia, caustics, inorganic acids and isocyanatas
Reactivity: Avoid sparks, cpen flames and all ignition sour-
ces,

~ Hazardous Decomposition Products: CO; and CO

Flammability: Flammable

Extinguishing Medla: Water fog, carbon dioxide, or cry
chemicals, aqueous film-forming foam for iarge fires.

Flagh Point (Method Used): -7.0°C(TCC)
Autoignition Temperature: 514°C

Upper Flammable Limit (% by volume): 17.5
Lower Flammable Limit (* by volume): 1.8
Hazardous Combustion Products: CQO and CO;
Sensitivity to Impact: Not Avaslable

Sensitlvity to Statlc discharge: Not Avajlable

TOXICOLOGICAL PROPERTIES AND HEALTH DATA
Texicotogical Data:
LDsg: (rat, cral) 3.3 gkg
LCso: (inhalation, rat) 2,000 ppm for 4 hours

Effects of Acyte Exposyure to Product;
Inhaled: May cause irmtation of eyes, nose, throat and
respiratory tract, and CNS depression

In contact with skin: May cause defatting, drying and crack-
ing of the skin. Prokonged or repeated contact may lead to der-
matitis.

In comtact with ayes: May cause severe irmtation, comeal
bums and conjunctivitis, possible corneal damage.

Ingested: May cause irritation and burning of the mouth and
throat, abdominal pain and CNS depression.

Effacts of Chronfc Exposyre to Product;
Carcinogenicity: Not listed as carcinogen by NTP (National
Toxicology Program)

Teratogenicity: No information available

Reproductive EHects: No informaticn is available and no
adverse reproductive effects are anticipated

Mutagenicity: No information available
Synergistic Products: None known

EBEVENTIVE MEASURES
Enginesring Controls: Local exhaust ventilation required.

Respiratory Protection: An air-purifying respirator
equipped with organic vapour castridges for concentrations up
10 1000 ppm. Air-supplied respirator, i concentrations are
higher or unknown.

Eye Protection: Chemical goggles
Skin Protection: Butyl Gloves

Other Personal Protective Equipmant: Imperv:ous apron
and boots. Safety shower and eye bath located close 1o chem:-
cal exposure area.

g
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Material Safety Data Sheet No. 624
From Genium's Reference Collecton N .
Genium Publishing Corporadcn NAPHTHALENE
Scnenec:lal:ys.lg;a{mi 3(?3 1836 USA Issued: November 1987
(518} 377-8855 GENIUM PUBUSHING CORP.

SECTION I.MATERIAL IDENTIFICATION

[}

Material Name: NAPHTHALENE

Description (Origin/Uses): Used as a moth repellant and in many indusrial processes.

Yapor Density (Alr = 1): 4.4

Water Solubility: Insoluble

Vapor Pressure: 0.087 Torr at 77°F (25°C)

Melting Point: 176°F (30°C)
Molecular Weight: 128 Grams/Mole
% Volatile by Voiume: ca 100

Other Designatioas: Naphthalin; Naphthene; Tar Camphor; C. H,; HMIS
NIOSH RTECS No. QJ0525000; CAS No. 0091-20-3 H o2
Manuofacturer: Contact your supplier or distributor. Consult the latest edigon of the F 2 R 1
Chemicaiweek Buyer’s Guide (Genium ref. 73) for a kist of suppliers. ?FGO 1o
* S 1
*Seesect 3 K 2
SECTION 2, INGREDIENTS AND HAZARDS % _|___EXPOSURE LIMITS
Naphthalene, CAS No. 0091-20-3 ca 100 IDLH* Level: 500 ppm
a ACGIH TLVs, 1987-38
8 TLV-TWA: 10 ppm, 50 mym’
OSHA PEL
8-Hr TWA: 10 ppm, S0 ym?
Toxicity Data**
Child, Oral, LD, ; 100 ms/kg
Man. Unknown, LD : 74 mg/ke
*Immediately dangerous to life and health Rat, Oral, LD ; 1250 mg/kg
**See NIOSH RTECS for additional data with references to iritative, mutagenic |
reproductive, and tumorigenic effects.
SECTION 3. PHYSICAL DATA.
Bolling Point: 424°F (218°C) Specific Gravity (H,0 = 1): 1.162 a1 63°F (20°C)

Appearance and Odor: White crystalline {lakes; strong coal tar odor.
SECTION 4. FIRE AND EXPLOSION DATA _ LOWER | UPPER
Flash Point and Method Autoignitdon Temperature Flammability Limits in Air

174°F (79°C) OC: 190°F (88°C) CC 979°F (526°C) % by Volume 0.9 59

Extinguishing Media: Use water spray, dry chemical, or carbon dioxide o fight fires mvolvmg 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 situadons).
This vapor is much denser than air and will collect in enclosed or low-lying areas like sumps. [n these areas an explosive air-vapor mixture
mzy form, and extra caution is required to prevent any ignition sources from starting an €apiosics or (ure.

Speclal Fire-fighting Procedures: Wear a self-contained breathing apparats (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode.

SECTION S. REACTIVITY DATA

Naphthalene is stabie in closed containers at room lemperature under normal storage and handling conditions. [t does not undergo
hazardous polymernzation.

Chemical Incompatibilities: Naphthalcne is incompatible with strong oxidizing agents, chromic anhydride, and mixtures of aluminum
richloride and benzoyl chloride.

Condltions to Avold: Ignition sources like open flame, unprotected heaters, excessive heat, lighted tobacco products, and elecTic sparks
must 0ot 0Ccur in work areas where naphthalene vapor may become concentraied.

Hazardous Products of Decomposition: Toxic gases like carbon monoxide are produced during fire conditions. {rritating, flammable

vapor forms below the melting point because even solid naphthalene has a significant vapor pressure.

wexmo«-nhumngm
e OF MEpX ot e pedlk 3P & protudbi
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SECTION 6. HEALTH HAZARD INFORMATION

Naphthalene is not listed as 2 carcinogen by the NTP, LARC, or OSHA.

Summary of Risks: Renal shutdown (kidney failure), hemolytic effects (breakdown of red blood cells), hemanna (blood in the
urine), oliguria (low volume of urine), jaundice, eye damage, and depression of the central nervous sysem (CNS) are the primary health
conczmms associated with exposure (o naphthalene. The ACGIH TLV's in section 2 are set 10 prevent eye damage. These recommenced
exposure limits may not be low encugh to prevent blood changes in geretcaily hypersensitive individuals.

Medical Conditions Aggravated by Long-Term Exposure: Diseases of the blood, liver, and Xidneys. Administer medical
exams emphasizing these organs. Target Organs: Eves, skin, kidneys, liver, blood (red blocd cell effects), and CNS.

Primary Entry: Inhalation, skin contact. Acute Effects: [nhaiation of naphthaiene vapor causes excitemeat, conrusion, headache,
nausea, and loss of appetite. Chroaic Effects: Increased incidence of cataracts.

FIRST AID

Eve Contact: Immediately flush eyes, including under the eyelids, geatly but thoroughly with plenty of running water for at least 15
ranutes 10 remove partcles.

Skin Contact: Immediately wash the affected area with soap and water.

Inhalation: Remove vicim to fresh air; restore andsor support his breathing as needed.

Ingestion: Call a poison control center. Never give anything by mouth © someone who is uaconscious or convulsing. Administer a
gastic lavage followed by saline catharsis. Monitor blood and electolytic balance. Other sources recommend giving the victim several
glasses of water to drink.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support after first aid.

SECTION 7. SPILL. LEAK.. AND DISPOSAL PROCEDURES

Spill/Leak: Nodfy safery personnel, provide ventilation, and eliminate all ignition sources immediately. Cleanup personnel aesd
protecion against contact and inhalaton of vapor (see sect. 8). Contain large spills and collect waste. Use nonsparking toois to place
naphthaiene into ciosable coptainers for disposal. Keep waste out of sewers, watersheds, and waterways.

Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in a landfill. Coutact your supplier or a liczased
conmmacwr for detailed ::commendations. Foilow Federal, state, and local regulations.

OSHA Designations

Air Contaminant (29 CFR 1910.1000, Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U165

CERCLA Hazardous Substance, Reportabie Quantity: 100 lbs (45.4 kg)

SECTION 8.-SPECIAL PROTECTION INFORMATION

(Gogales: 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 Pocket Guide to Chemical Hazards (Genium ref. 33)
for the maximum-ase concentrations and/or the exposure limits cited in section 2. Respirator usage must be in accordance with the OSHA
regulations of 29 CFR 1910.134. IDLH or unknown concentraticas require an SCBA with a full facepiece operated in the pressure-demand
or positive-pressure mode. Warning: Air-purifying respirators will ao¢ protect workers in oxygen-deficient atmospheres.

Other Equipment: Wear impervious gloves, boots, aprous, 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 o
maintain airbome levels of naphthalene befow the OSHA PEL standard cited in section2. 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
contammated 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 work 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
d:¢im, All contxizers used in shippng/transferring operatons must be electrically grounded to prevent static sparks. Use monitoring
equipment (o measure the extent of vapor present in any storage facility containing naphthalene because of poteatial fire and explosion
hazards.

Comments: All operations with naphthalene must be done carefully o prevent accidental ignition of its flammable/explosive vapor. [f
the weather is warm, more naphthalene vapor forms and the potential for explosion increases. Do nor smoke in any use or storage area!
Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Naphthaiene DOT ID No. UN1334
DOT Hazard Class: ORM-A IMO Label: Flammabile Solid
IMO Class: 4.1 DOT Label: Nope

References: 1,2, 12,73, 84-94, 103. PJ1

Judgments 28 (0 Lhe Rutability of informatior here1a for purchaser's purposes are - o

pecessanly purchaser's respoasibility. Therefore, althaugh reasonable care nas Approvals S ac .« s

been taken in the preparation of such information, Genjum Publishisg Corp. . N

extends 10 WRITRIDES, MAkSS 50 MEArEXEALINONS And ZESUMes 0O respoasibiity Indust. Hygiene/Safety Ww

13 1 the accuracy of RULability of such informaice for applicaton (o . . s U e

purchaser's intended purposes or for consequences of i usa. 15‘ Medical Review /7// %&%ﬁ/(‘ 37‘/
Capyngn © 1987 Geme Prbibning Carporason. i !
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SMATERIALSAFETY DATA SHEET - s ¢ 5
GENIUM PUBLISHING CORPORATION Y. PHENOL {Revision 3)
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854

SR AP OO
[ssued:  Septemper, :980
Revised: Seotember, 128%
From Genium's MSDS Collection, 10 be used as a reference.

SECTION 1. MATERIAL IDENTIFICATION ;-

MATERIAL NAME: PHENOL
OTHER DESIGNATIONS: Carbolic Acid, Hydrobenzene, Oxybenzene, Phenic acid, Phenyl Hydrate, Phenyl hydroxide,
Phenylic acid, Phenyl alcohol, CAS #000 108 952, C6HSOH
MANUFACTURER/SUPPLIER:  aAvailable from many suppliers, including;
Dow Chemical USA
2020 Dow Center
Midliand MI 48640 (S17) 6136-1000

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
PHENOL ca 100 8 hr TWA: 5 ppm,
7 “voH 19 mg/m3 (Skin) .
— STEL: 10 pom, 33 mg/m’
"Human, Oral LDLo: ~ °~
* Current OSHA PEL and ACGIH TLV/STEL (1984-85) (Skin) notation indicated 140 ‘mg/kg
a potential contribution to overall exposure via absorption through Rat, oral (Dlo: ~~~ 7777
the skin. il mgfxg
NIOSH recommends a 10 hr. TWA of 20 mg/m3 with a ceiling of 60 mg/m3 Rat, skin LD30:
for any 15 minute period. 569 mg/x3g

SECTION 3. PHYSICAL DATA

gBoiling Point @ 1l atm ............ 559.4°F (181.9°C) Specific Gravity (H20=1):
Vapor pressure @ 25%C 0.35 Solid: 1.017 2 25/4°C
vapor density (Air=1) ............ 3.24 0 Liquid: 1.0576 2 41/4°C
Solubility in water (3 by wt.) ... 8.4 3 20°C Melting point ............... 109.1°F (JSOC)
(Sol. in all proportion 2 temp. >66°C) Volatiles, % by vol @ 20°C .. ¢a 100
APPEARANCE § ODOR: White crystalline solid with a charac- E Syapor?tloncggte@(:;éz=l) e ;O;?’
teristic sharp medicinal sweet, tangy odor which is de- ' MLTCOSItY' ) é """ 9431“
tectable above 0.05 ppm. Phenol turns pink or red if it y Molecular weight ............ e
contains impuritjes or Iif it is exposed to Hear or lighe
SECTION 4. FIRE AND EXPLOSION DATA : Lower Upper
Flash Point and Method Autoigniuon Temp. Flammabtliry Limits in Air
175%F (79%) c.c. 1319°F (715%) $ by volume 1.5 3.6

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, or alcohol type foam. Do not use a solid stream of water
since the stream will scarter and spread the fire. Use water spray to cool fire-exposed tanks/containers.
Phenol presents a moderate fire hazard when exposed to heat, flame, or oxidizers. When heated, it remits
toxic fumes and vapors which will form explosive mixtures with air. Solid phenol burns with difficulzy,
giving off a heavy smoke.

Firefighters should wear self-contained breathing apparatus and full protective clothing when fighting fires
involving phenol. NOTE: Water containing phenol can cause severe chemical burms.

SECTION 5. REACTIVITY DATA

"Mis material is stable at room tcmperature under normal handling and storage conditions. It does not undergd
hazardous polymerization. Phenol is incompatible with strong oxidizing agents and halogens. Reaction with
calcium hypochlorite is exothermic and produces toxic fumes which may ignite. Hot phenol is corrosive to

many metals, including aluminum, lead, magnesium, and :zinc. Reaction with these materials causes phenol to
become discolored. Do not heat phenol above 122°F (90°C).

Thermal decomposition or bumming produces oxides of carbon and water.

Copyright © on ioous dnse. (comimm Publinhing { wrporelen GE[VIU:" PL’BL]SHIIVG
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SECTION 6. HEALTH HAZARD INFORMATION

PLigycl f(Rewv. 3)

oilede e 2 oERLTA8L PTULILLRNIAT LTL50 BT St

3L n, vapor inhalazion, zr irnge iazors 2f i

N U4 is rapidly absoried :hras: a

Ll 2y A4 cevere burn or systemic T

:2atis s may ze delayed. Abscrotisn of puenol tnroutn Cri: - .
devernp ragidly. when ingested, piencl fauses cuming of stinal e} 2 1
arna in whe mousn. Headache, nausea, dizziness, <yscnea. o zns, and 3eath may TN 2XTOSUures
=y any rIute. Chranic exposure 0 low concentraticns o phenol may cayse Zigestive disturtances. rervous
il Tl s any w0 prewent cyntemis

dizaraners, sikin eoruptlons, and denth due to liver and kidney dnmarn. The
YT CIHTACT: immedlately (lush eyes, including under eyelids, with zogious amouwnis ot running
Tiast 0 minutes. et medieal astenticon! (Inplant, zcmmunisy, caramedics).  Z4IN ST

fiusn sxin for at least JC minutes while removing <ontaminated <lo<! and 3:
: INHALATION: Demove victim %o frech alr. Restzore and/or sunport Sroasnicr an
rson ¥arm and queL. Transport to a medical facility. I

ers INCLSTIOH:  Glve vicwim laren «ju .
water as juicxly as possible. [nduce wvomiting 9y iloucuing 2ack 3 ihrcac with finger. lo oot : ds 2
indice vomiting if wvietim is unconscious or is having -onvulsions. Contact a physizian cr Peissn Tonirsl
Tenter and transpert <o a medical facility.

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Notlty safety personnel of spills or leaks. Remove all sources of heat and ignition. Provide maximum
explosion-proof ventilation. Evacuate all personnel from area, except for those involved in clean-up. Close
the leak immediately, if possible. Absorb small spills on paper, vermiculite or other absorbent and place

in a closed metal container for disposal. Oike large spills and allow material to cool and solidify. Shovel
solid into steel containers for disposal. Flush spill area thoroughly with water and collect flushings and
wash water for disposal. Do not allow phenol to enter sewer, watersheds, or waterways! MNotify proper
authorities including the National Response Center (800-424-8802). Clean-up personnel must wear a self-
contained breathing apparatus and full personal protective clothing and equipment. DISPNSAL: fura contami -
nated waste in an approved incinerator. Phenol may be recovered by charcoal absorption, solvent cxtraction o1
steam stripping. A concentration of 1% by weight is required for economical recovery. Phenol is water soluble

and is amenahle tn hinlnoical ar chemical axidarian  Solutions can be chemically oxidi:ed bv chlorine.
chlorine dioxide, or other oxidants. Phenol content of water supply not to exceed 0.00l mg/L. (DO ~NOT

flush phcnol down drains.) RCRA Hazardous Waste ? 1158 Repartable Spill quantity ... 1090 ths. ‘
SECTION 8. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation (explosion-proof) to meet TLV requirements. when phenol :s
heated, vapor inhalation can be a serious hazard without proper precaution. For emergency or nenroutine
exposures where the TLV may be excecded, use an appropriate N{OSH-approved full face respirator. Fume hcods
should maintain a minimum face velociry of 100 1fm. All electrical service i1n use or storage areas should
have an explosion-proof design.

DANCER! Avoid any contact with this material. Full protective cquipment, including splash goggles, facesnicld
impervious gloves, apron, boots, impervious shirt and trousers, hard hat with brim, acid suit and respirator

should be available and worn as appropriate. Remove contaminated clothing immediately and do not reuse uncil
it has been properly laundered.

Eyewash stations and safety showers should be readily available in use and handling areas.
Contact lenses pose a special hazard; soft lenscs may absorb and 3ll icnses conmcentrate irritants

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in a cool, dry, well-ventilated area away from hecated surtfaces, 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 contaminated clothing immediately. Use extreme caution when
transporting phenol to prevent leaks. Vent containcrs before lheacing and do not heat ahove 1407 F (607°C). Do
not cat 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
preplacement and periodic medical exams to emplovees working with phenol. Do not allow untrained workers to
handle this material (see also ASTM D2286-Sampling and Handling Phenol).

ICC & DOT - Class B Poison. LABEL: POISON
DATA SOURCE(S) CODE 1See Glossary)  2-12, 15, 19, 23-24, 31, 34, 37, 38, 39, "9 R.
APPROVALS (%C(\LM« v/es '
Juigemems ot ?\:M‘muahluy of informanon herein fur putchaser 'y purposes are nnu'nully p;m'hnn'l T
PN Mt i onpimtob i av ot vl abapi Ao INDUST. HYGIENE/SAPETY %] 77-85"
ARy as o e RUara s of ~u i adlity o WOR (AP Won fof BpRia 2110 1o puUrchaser s iniended Pui prses
ur fur Jonseyuences ) s ue
MEDICAL REVIEW: tﬁb Oec 85
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FIoL82 SCIENTIFIC TSl Y LN TACT Yar:z 23/13/33
11D CoL%YAYE X0AD WIS gLAT Y AFZALR LFFIC 34

YA, LHTART) ' (513)225-4474 ACTT: LT471-00
27 TLo

(312)2.65=341% : CAT 13 15 4
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SUeSTanCs INZaTIFIZATIIN

CAS=wJM3=] 127~18-4
JUs3TACE: ®xToTRACHL IR ETAYLC R es

TRATL JAMES/3YNINYMS:
FERCHL JROTTHYLENes 1,1,2,2-T-TRACHLIRDcTHYLENS, NFMA,
sTRAYLINE TeTRACALDRTuE,, CARZON DICALIPIN=§ CARON SICHLIRIDE, PERCLZINTS
PEACy ANKTLISTING TZT2RACAHL JRZITHYL 22y PRRACHLI2ZTHYLINES TITRALZY,
TZTRACHLGEIZTHCNe: OIDAYEINGS U2195 NCI-Cn45335 ©NT 1,809, UN 13977 T-4695]
C=1327 ACC<2929

CHzMITAL raMity:
SALISSN CMPLUND,, ALLIPARATIC

MITLUICYLAL FJxMyLA: £Z2-ClLo 4L WT: 155.32

9

CIXCLA RATINGS (SCALE 0-3): HZALTAH=3 FIRE=0 RAcACTIVITY=0 P:ZRS[5TcENCE=
NEPA RATINGS (SCALZ 0-4): HEALTA=3 FIPRPz=) AZACTIVITY=C

COMPONENTS AND CONTAMIMANTS

CJHPQNENT:_retgﬁgkLonosTuYLEwE PZaCENT: 100
e

OTHE CONTAMINANTS: AMINE AND/UR 2HSNOLIC STABILIZ=RS

cXPISURE LIMITS:

TETRACHLUROETHYLENE (PERCHLOKOITHYLENE):
25 PPM (17U MG/M3) 0O3SHA TwWa
50 PPM (335 MG/M3) ACGIH TAAS; 2030 PPM (1340 MG/M3) ACGIH STEL
L2WEST FEASIBLE LIMIT NTIJSH RECOMMENDED ZXPIJSURE CRITERIA

L POUND CS3CLA SECTION 103 RETPURTAILE YJANTITY

SU3JeCT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING

{ S3JcCT TO CALISORNIA PROPOSITION 55 CANCER AND/JR RcPRODUCTIVE TOXICITY
i AARNING AND RZLSASE REQUIREZMINTS~ (APRIL 1, 1938)



59 278 |

THII SURLTANCT 15 SHULJdzCT T CAaLIroRNDA PASG2ISITIOY o5 CaANCEZA atlu/ 32
ACSPPOJUCTIVE TOXICITY waf™MINS ANS “SULTALS A0 [azwsyTs.

e - - —— T - —— — — ——— ——— = - = - — - — - - - . - —_ —— —— - —— - — o ——— . - — — - p oo — — - — -

STLOAIPTION: COLIRLESS LITULS wllH 8 MILD CHLTSTR M-I JR0R,

SML e PYINT: 250 72 (121 Q) A4S T ING POINT: =0 A (=23 1)
SPICIRIC 5-4YTTY: 1.o daP? 3R 95255730 Lo M¥HS 3 N0 C
SVAYLTATI2 NTor (CIlw=zl) .27 SOLUZILITY 1% ~ATiR: J,.04,
SR TE2 S TAILNT 9) P VarPar JENSITY: S.1

LJIUVIENT LTUSLICITY ALC AL, =THo 1, AND 3TWl:aNG

UL NN CXPLSIt H4AZAR 0
MEOLIGIALE SR HAZARD NAIN SXPD5ED 7D HIAT JR OFLAME,

FIRIFEIGHTL G “zZaiaAc:
JOY CHZMITAL, CAR?ON DITXISE, HALTIN, WATZ?2 SP2aY 72 STANDARD FJAM
(1727 cHMERLSNCY <E52UNST SUlle»2d%, 09T P 54392.4),

SN LARGER F{2cS, USE &ATIR SPRAY, Fi55 OR 3TANDARD FGAM

(1727 ZMEP5S40( AS5PONST SUlVFE3TIK, 29T 2 3300.4).

FTRACEITHTING:

STAY AYAY F224 3TIRAGS TANK <NDOS. CDUL CONTAINERS ZXPOSED T2 SLAMES &[TH waT:
FAoM SINE JNTIL &ZLL AFTSR FIRE [S NUT (1987 ZMERGEINCY 2ESPONSE SULIDz307M,
JIT P 23uf.4é, SULGc PAGE 74).

JSZ ASINTS SyITAazLE FOR TYPE OF SURRIJUNDING FIRE. AVIIO 3REATHING HALARDUVUS
VAP RS, KE-? UPWIND.

. TRANSPIORTATINON DATA

DEPARTMENT OF [RANSPOR*ATION HAZARD ZULASSIFICATION 49CFR172.171:
IR%-a ‘

UEPAITMENT NF TRANSPORTATION LASZLING REQUIREMENTS 49CFR172.171 AND 172.4n2:
~SONE

UFPARTMENT OF TRANSPIRTATION PACKAGING RZQUIREMENTS: 49CFR173.505
eXCEPTIINS: »72CFR173.505

—— - ————_—— o —— T —— - ————— f—— ————— - - — A . — ——— ————— i —— i — ——— ——————

TOXICITY

TETRACHLORIETHYLENE (PZRCHLOROETHYLENE):
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CETITRACALLAJETRY LD il ke R N

310 45/2% ATURS 3KIN=33AG3IT 52445 IR2ITATI NG 102 M5 =YS—38=0[T w[LJ
[RRAITATIONG 96 POM/T HAKS [NHALATIOI=AUMAN TCLD, 230 PPM/2 n1y2j
[NHALATIGN=-“AN TCLO: 430 Ppv/10 “I4UTES INHALATICN=%AN TCLGE 1095 45/,

QP AL-RAT LOSOS 4000 PPM/4 HOURS 1% ALATISH=-RAT LCLIF 2100 MG/K35
[NT2APERITONEAL=00G LDSO; 2207 Mi/k5 SURCUTANTIUS=AB3[T LDLZ: 3106 45/K~
SRAL~-MOUSE LDSQY 85 MG/XG [NT2AVZMIUS=ULDH LILIE 2R57 /K6 INHAUATI Tte—win
LOLES 5200 PPM/4 HOURS INHALATL T4—4"UCI 239 4050 ¥3/&3 N2AL-CAT L-LS:

4030 M5 /KG DRAL=DOG LOLO; 50UN 45/x5 1RAL-<8331T LyLJ% 45 GY/X5
SUICUTANEIUS-MOUSE LDSO; 4043 4u/Ko [HTRAPZ [T NEAL-¥20T2 LD575 MUTASINIC AT
(>TSC3) 3 22PROQUCTIVE <FFSCTS 7aTa (XTE05)s TUMIxIHSNTC aaTy (ATECS),
CARZIMUGEN STATIST HUMAN [NADZIUAT: “VIDENCE, ANIYAL SUFFICISNT =vIJENC:
(1A2C CLASS=22). <AL ADAINISTAATION TJ MIC: 237°0UCT0 ASPATCSLLULAR

TJ414S. A STLOY <SP xTe? LIURTMTA aN) <IUNCYNTOPLASMS IN PAT3 440 L-ecn
CACCIMIMAS iy #[CS AY [NAALATION (TP 72 211).

ToTQACHL JR SETHYLESE [S AN IY:, MUCIUS MZ43aANE, AND LKINM TAPITINT, CouT2aL
VAV IS SYSTEY DEPRESSANT, AND HEPATITUX[N. PRISSNING 4AY 0200UCT P iloax sl
WEURIPATIY. ALOOADLIC oIvECAAGTS MAY ZUMANCE THZ SYSTIMIC TAESCTS. :2i8id42i--
L2 ITH=3 STUMULANTS MAY CAUSS voiTXICULAR S23ARYTHAMIAS.

HEALTH SFFZCTS AND FIA5T ALD

[MHALATION:
TETRACALLRAIETHY LS (PSRCHLIRDITHY LIS ) :

[230TANT/NARCATIC/ASPATATIALIN,

3700 POY IMMIDIATILY DANRERIUS T LIFS G HIALTH.

ACUTS £XPO3URE- VAPCRS MAY CaUSE [X?ITATION. 2000 POM CAUSIN MILD CENTRAL
NERVCUS 3YSTCM NEPRESSI D ITHIN 5 MINUTES NF cXPNSUR=. 500 PPM £AUSED
NUMINESS ARDUND THZ “OUTH, 2LZZINSSS, ANO SOME INCUOJRJDINATION AFTER 10
MINUTES, 530 PPM PROLUCSTI SALIVATION AND A METALLIC TASTE IN THE MOUTH,
2TRER SYMPTOMS OF ZXPOJURE MAY 22 NAUSZA, SASTAIINTESTINAL UJPSET, ¢8-TIN
SINYUS INFLAMMATION, HEADACHS, AMOREXIA, GIJOINESS, [NS3RIATION,
{RRS5P3N3T5LE JTHAVIUR, LNSS CF INHI3ITIONS, PRATMATURE VENTRICULAR 233aT;
AMD UNCONSCICUSNESS. HEPATIC NECKISIS AND OLIGURIC "JREMIA HAVE =N
REPNRTED., MASSIVE £XPASURES MAY RI3ULT [ O5ATH FRQOM RESPIRATIRY 4<23:5T.
AUMANS SXO3SED SXHI3ITSD SOTH LOCAL ANU GSNZRAL ANESTHESIA AND
MALLUCIMATIONS. AUMAN EXPISIJRE T 2857 MG/XG HAS 3EEN REPIRTED T1) CAUS
CHANGES IM THAE LUMGS, CIMA AND OEATH. TSTRACALORISTHYLENE MAY 4F S©LCAS
N YUMAN MILK AND CAUSE 23STAUCTIVE JAUNGICE IN I[NFANTS.

CHRIONIC EXPOSURE- XEPEATED 2R PRILCNGED CXPOSURE MAY CAUSE [MPA[RID MIMORY
PARALYSIS, AND PERIPHERAL NERVE JAMAGE CSVIDEMCEOD BY TINGLING, NUM3NESS,
MUSCLE WEAKNESS, AND [MPAIRED VISION. LIVER AND KIDNEY DAMAGE ARS
POSSIBLE. EXPOSURE OF PREGNANT RATS RESULTED IN MUSCULOSKELSGTAL
ABNORMALITIEXy FETOYOXICITY, AND VARIOUS SFFECTS ON THE NEW3ORN. MalI =a
cXPOSED a:;igﬁonkttnssosvsLopso SFFECTS ON THE REPRODUCTIVE TRGANS. NTP
INHALATION IES INDICATE AN [NCREASZD INCIDENCE OF LEUKEMIA AND
KIONEY NEOQRLASMS IN RATS AND LIVIR CARCINOMAS IN MICE FOLLOWING XEPZaATcl
£XPOSURES.

- -
P <

FIRST ALOD- QEMOVE FoOM SXPUOSURI AREA TJO FRI5A AIR [MMEDIATELY. IF BRzZATHINS
HAS 5TIPPz0, GIVE ARTIFICIAL ReSPIRATIUN. MAINTAIN AIQWAY ANO 3L070
PRESSURE AND ADMINISTER SXYSEN [F AVAILA3Lc. KEEP AFFECTED CERSON wWARM AND
AT REST. TREAT SYMPTOMATICALLY ANDO SUPPORTIVELY. ADMINISTRATION OF IXYSEN
SHOULD 8=z PERFORMED oY QUALIFIED PERSONNEL. GET MZOICAL ATTENTION
IMMEDIATELY.
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9

280

3<% s TACT:
TET2ACAL I ETHILING (P I2CHLIR IS TAYLINT) :
[PRITANT/NARCCTIC. .

ACUTS EXPOSURE~ VYAPORS MAY 32 [32TTATING. HRAIEF [MMZIQSITN JF ThE H4a9isS 4

C®TITIACALIRLETATL e 231 e E )7

THEZ LIQUID USUALLY CAUSSS 1nLY ILD SXIM [39ITATION. YSWEVER, THE _[)JrA
CN OTHE SKIN FOR 40 MINUTZS 2-30LTED [ A& PRIGRESSIVILY SIVEAE SUAMNI4GG
STHSATION, BEGINNING WITHIN S-19 “INUTLS, AMD MARKCED ZIYTHEMA, +AlCH

51)eSINED AFTER 1-2 HOURS. 45522 TTUN MAY TCCo2 =yT 2MNLY T2 A& MINI¥AL
CTENT PUSSTIBLY CAUSING CEZNT AL SHIRYIUS SYSTEM MNEZPLISSIIN Al TH
LTSHTHSADEZNESy, CONFUSTIUN AND 4ARCOSIS.
CHEDNTIC TP HR "= XFEIEATAN 21 PRULTNGSED UKt CIONTACT ™AY PRODUCYE D=2MATIT: S
LY THE DEFATTING OF THE IKIN.

FIFST ALC— 224072 TONTAMINATEND CLATAHING ANO SADES [MMZTUTATELY. 4ASA ASFZCTre?
A2 24 W[ T 33AP M MILD TITIOS5INT AND LARSGE AYMIUNTS IrF waAT A NTIL i)

SVINSNCE IF CAZMICAL CSMAINS (APFROCIMATCLY 1S-2 AINUTES). 2T = ,ICA
ATTSNTIoN [“eS_[ATCLY.

-

CoONTACT:

TRACHLUR JRTYLENE (PEACHLIRJSETHYLINZ)

= TTANT,

ACUTZ ZXe 15URZ= OIRECT CUNTACT “YAY CAYSE PAIN, LACRIMATION, AND 3URNING.,
YAZIDRS AIDVT 20N PPM MAY CAUSE MTLy [RESTITATIIN, CONJUNCTIVITIS, AND
LAC2LMATIOq, 2uT SZRINUS INJURY [S NIOT LIKELY. APPLICATION TO RABBIT cvy:!
FAILM A OPJES3URIZED FIRE XTINGUISH=R CAUSED [MMEDIATE PAIN AND
L=7HAKISPASHM. TAZ CURNEAL ZPITHELIUM S5CAHME SRANULAR AMD QOPTICALLY
LRRESULAA AMND PATCAZS JF THE SPITHILIUM WERE LOST, 2UT THE EYES RECQV=ERE
CIMPLETZLY WITHIN 2 UAYS.

CHANMNIC ZXPISURE=- REPSATED JR PRCLINGED ZXPO3URE MAY CAJSZ CONJUNLCTIVITIS

AN O LACRIMAL DJUCT D[5F8ASC.

(R

uu;<

T
L

FIRST AlD- AASH cY2S TMMZDIATCLY WITH LARG: AMOUNTS OF W#ATZR DR NIRAMAL SALIN.
DCCASTINALLY LIFTING UPPER AND LJIWER LIDS, UNTIL NO cVINENCE IF CHZMICAL
ICAAINS (APPROXI4ATILY 15-20 MINUTZS). GET MZDICAL ATTENTION [MMzZ3iaTELY,

[NGESTINNS
TETRACALLRSETHYLENE (PERCHLNRIETHYLENE):
NARCGT[C/CARCINGGEN.

ACUTE £XPOSURE- ALTHOUGH P3JRLY ARSNRBED BY THE GASTROINTESTINAL SYSTz=M,
NARCOSIS [S POSSIBLE, WITH HEAJACHE, DIZZINESS, OFLIRIUM, NAUSEA,
VIMITING, OIARRHEA WITH 3LJ00Y STJIOLS, [RRESPONSISLE 3EHAVINR AND LOSS JF
INHIBITIONS. PERIPHERAL NERVE DAMAGE MAY NCCUR AND [S INDICATED 3Y
TINGLING, Mﬂl‘UESS. AND MUSCLES WEAKNESS. TETRACHLOROETHYLENE MAY 3E
EXCRETED IM HUMAN MILK TO CAUSE UBSTRUCTIVE JAUNDICE IN NEW20RN IMFANTS.
THERAPEUTIGAALY, IT IS USED IN HUMANS AND ANIMALS AS AN ANTHELMINTIC.

CHIONIC EXPOEPRE- CHRONIC INGESTION HAS NOT BEEN REPURTED [N HUMANS.
TETRACHLOROETHYLENE HAS PRODUCED HEPATOCELLULAR CARCINOMAS I[N LABDRATARY

MICE.

FIRST ALD=- 2EeMIVE 3Y GASTRAIC LAVAGE IR EMESIS, MAINTAIN 5L000 PRESSURS AN)
A[RARWAY. OGIVE OXYGEN IF RESPIRATIUON I3 DEPRESSED. D00 NOT PEREOR’M S5A5TRIC
LAVAGE JR gMESIS IF VICTIM IS UNCONSCIOUS. GET MEDICAL ATTENTION
IMMEQTATELY. (OREISSACH, HANDIQOK OF POISONING, 11TH EOD.) ADMINISTRATIOH
JF GASTRIC LAVAGE JR OXYGEN SHOULD 8E PERFORMED B8Y QUALIFIED MzOICAL

"P=RSONNEL.
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O-acTIvVITY

RTACTIVITY: -
29,450 EXPOSURE T3 SUNLISAT (UV) Cas . T52a0c 2n5Taa[LIZID YAT:Z3[al.

[MCIM2ATIAILIT[=S: _

TETRACAHLOAYITYLENG (PEZRCALJRIETHYLSUR)
LYTHIYUM SHAVIYOS: FORMS -(FLJS1Y: ¥“IxTURY,
S5A4TUM SHAVINGS: FCRMG ZxPLN3IVE “IXTYT,
ALJYMINUM PUAUER:T ZXPLUOSTVE 22ACTILN N HEATING,
SINITR 6= TeTRIKIOE: FJuMs cxXPLUSIVeE COMPLIUND.,
AZTALS (FINWELY DJISPERSEZD): cXPLOSEVS 2-ACTINON.
STOT UM HYIRNXIOE: POSSI3LE cXPLISIVI 22ACTIIN.
ST AYLLIIM PRaDER:T FLASH JR SPAK N AHSAVY [MPACT,
IxCT5S HYIRDGEMT Iy THI PRACSINIS 2F AIDHUCTI NICKzL CATALYST PU0yC:ss ToTav
GECUMEISITILN T AYJRIGEN CrHLIPID= AMD CTARAUN,
NITRRIC ACID (CUNCENT2ATZD)Y: VIIJLZNT M=aCTIOIN.

OTCDMILSITIAN:

PRICLNSGZY 2XPISURE T SUNLIAGHT (UV) CAN J%3AD% UNSTAZ2LITZLZS MATERIAL. VAPOR
=XP)SURE T ~I[5H TcMPEZATURET 3 cLaCTRIC AKCS MAY CAaysS:z (OTCIMPOSITION T2
CI~ISIVE HYDRJUGEN CHLJIRINE, PHCSGENE, AN TOXIC CAR3ZIOIN MOWIXIQE,

PALYMZATZATION:
AARZARDIUS POLYMERIZATIIN HAS NLT 326N REPIIATEZD TJ 2CCUR UMD=ER NTARMaAL
TZvPcRATURZS AND PRESSURCZS.

e e e e e et o ——— —— - — - ————— ——— — ——— - ———— . ——— ——— — — o — — —. = —— = —

STURAGE AND JOI5POSAL

3TORAGE: STIKS IN A COUL, ORY, WELL-VENTILATZO LJCATION, AwAY FRCM ANY
A?SA WASRE THE FIRE 4AZARD MAY ¢ ACUTS (NFPA 49, HAZARDUUS CHeMICALS
JAaTA, 197S5).

CEEEEEEE NG AEELEE R R EEEE AL EEE RN E KA AR E R A N IO E A EEE A E KT E A A EEEEE A EKEEEEA K EER KX AR

CONDITIONS TY AVOIO

MAY 3URN BUT DOES MOT IBMITE READILY. CONTAINSR MAY =XPLODt IN HzAT JF FIRE,

EEEETEERBERRR PERBERR R LS EEF A EE R E AR K EE K E R LS RS SR A K XS S H AT R E AT KR EEE KR AR L E W

o
- patE - L AND LEAK PROCEDURES

50IL SPILL: o s

OIS A HOLDING AREA SUCH AS PIT, POND OR LAGION TO CONTAIN SPILLED ™MATERIAL.
USE PRCGTECTIVE COVER SUCH AS A PLASTIC SHEET TO PREVENT DISSOLVING [N
FIREFISHTING WATSR OR RAIN.

WATER SPILL:
TRAP SPILLED MATZRIAL AT B8OTTOM IN OctP WATER POCKETS, EXCAVATED HOLOING AREZ
0% WITHIN SAND BAG BARRIERS.

USE ACTIVATEG CARBON TO ABSORB SPILLZD SUBSTANCE THAT IS JISSGLVED.



™ ™A
-
CR 7T CAL I T ALz PA5: 35 R OT
JS= SUCTIAN ACS3ES T3 2:vMIy: T3a27%0 3PILL 4AT=RIAL.
USz MECHANICAL DJREDG=3 7R LIrfTS T SXTRACT [MMIBILIZED MASS3TS T2 DoLLMTION Al

PRECIPITATYCS,

THZ CALTIFORNIA SAFE DRINKING WATT? A0 TOX[C =NF_ACEMENT ACT 7E 1936
(P IPIASITIIN 65) PROHIBITS COUNTAMINATING 2nY <%JAN SJURCEZ JF TITNKING &4T:R
Al T+ SU3ISTANCES KNOWN T CAST CANCER a30/10R 2¢220uUCTiveE ToxICITY.

cooypParladAL <P TLL:

SHUT Tre ISNITIAON 30U9C TS, STOP _EAK [F v9J CAN 00 IT WITHIUT €15, =0A SvaLL
LIMIIN SFILLS, TaX: uP AITH 340, TATA R NTHE? A4SSR3%NT MAT=R[AL, )2
LAY IR SPILLS, O FAa2 A4-AD JF GPILL F3R OLATE? DISPOSALL N2 SMUO¥[Ns, SLax=!
23 TLASSS DN HAZARQD awzA!l AfL09 Mz CoS535ARY PeOPLE AaMAY.,

RATPOETAMLE JUANTITY (2.0): L Pmitd

THZ SUP=SRFUND AMINOMINTS AND RZAJTHIRIZATION ACT (3aRA) SECTIIN 324 <ZiUL?2Is
THAT a 2:LzZAST EyUAL T2 32 GRTATZR TeAw THE REPIKTA3LE JUANTITY &)« 71115
SU:5TA%NC: of [HMZDIATZLY R:PufTzZu T TA42Z LOCAL EMERGEMNCY PLANNING COMMITT=R(
AND THZ STAT: Mo?357N0Y RE590MN32 COMMISSION (60 CFR 353.40). TF THE A fac:
TAIS SJ3STANCE IS <P 2ILTAJLE WUNDeER C-zaclla S5SCTION 1723, THE MATINNAL RESPCNST
CHANT 22 MyUST =2 NJTIClel [z TATZLY AT (30u) %24-3392 o (202) 426=-2575 [N T-
MIZTRIPULITAY #ASALNGTIAN, D.C. AREA (%9 CFR 302.5).

- - -~ — o ———— . - ——— = . . o ——_—— = - - ———— " o ——— ——— —— — ——— ——— ————— ——— — —— .  —— "

PAGTECTIVE EJUIPHMENT

VENTILATION:
PROVINZ LOCAL =XHAUST DR 220CESS ENCLOSURE VENTILATIUN TO MZ:=T PURLISHED
EXPOSURE L[MITS.

RESP[IATCE:

THE FOLLIOWING RESPIRATIRS aND 4AXTHUM UST CONCENTRATINOANS ARE RECUMMENTATIONG
SY T+% U.S. DEPARTMENT 0OF HEALTH AND HUMAN SeRVICES, NIQSH POCKET oUJidz 773
CHIMICAL HAZARDS 0OR NIOSH CRITSR[A NOCUMENTS; OR NEPARTMeENT JF LA29P,
23CFR1710 3U3PART Z.

THE SPzCISIC RESPIRATOR SZLECTZD MUST dE 3ASeD ON CONTAMINATION LEVZLS FOUNT
IN THe AIRK PLACE AMDO 2% JOINTLY APPROVED 3Y TnE NATIONAL INSTITUTE JF
UCCUPATIONAL SAFCTY AND HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATIJIN

AT ANY DETECTASLE CONCENTRATION:

SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE OPERATSD IN

PRE DEMAND OR OTHER POSITIVE PRESSURE MODE.
SUPPLI IR RESPIRATOR WITH FULL FACEPIECE JOPSRATED IN
-PRE OEMAND OR OTHER POSITIVE PRESSURE ®OOE IN COMBINATION

WITHAN AUXILIARY SELF-CONTAINED SREATHING APPARATUS OPERATED
IN PRESSURE-DEMAND 0OR OTHER POSITIVE PRESSURE MJO0E.

CSCAPE- AIR-PURIFYING FULL FACZIPLECE RESPIRATOR (GAS MASK) WITH A CHIN-STYLS
OR SR373NT- OR 3ACK-MOUNTED ORGANIC VAPQR CANISTER.
ESCAPE-TYPE SESLF-CONTAINED BREATHING APPARATUS.,

FOR FIREFIGHTING AND OTHER [MMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIGH

SELF-CCNTAINED BRFATHING APPARATUS WITH FULL FACEPILECE QOPERATED IN PRZSSU-
DEMAND QR OTHER ROSITIVE PRESSURE MOOE.
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SUPOLTEI-AIR RESPTIRATIOR wITH FuULL FAJZSPIZAS AND 0023ATEN IN PAZS: iZ~)S9AND
UR OTHER PJSITIVZ PRESSUAT MOOC [N COMIINATION WiTH AM AUCILIARY
SELF-CONTAINED BREATHING APPAZATUS TJ2TRATIO [N PRESSURE-OEMAND TR JTHER
PASITIVE PRESSURE MODE.

CLITHTING:
TMPIJYZE MUST WEAR APPROPRIATZ P 2TZlTIvVe (I14PI2/10LS5) CLITHING ANG -lulPv-urT
TT PRcvENT REPZIATED JR PROLINGZD SKIW SONTALT wITiv Thl3S S43STaNCE.

HLJv=5S:
SMPLJY e MYST AR APPRIPRIATS PXATECTIVE SLUVYES T Po2sVIMT COIHTACT AITH THT,
SHasSTaANCL.

Z¥S F2gTICTLoN:
SMPLUY T MST AfAR SPLATA=PRNIF SR TUiT=~35ISTANMT S5AFZTY GO50LES T2 2asyiuy
Y2 JIONTACT wITH THIS 3s5STaAnCo. CONTACT LcNSES SHSULD NIT 2z #x4,

AUTHURL I D = =[SH4=R SCI=NTIFIC
CAIATILY DATZ: 10/¢5/34 REVISIIN DATS: 93/10/39

THZ: al2yz TNADRYATINAN IS 3ISLIZY=ZD TI 35 ACCURATE AND 22=PIESENTS THE BEST
TVF22MATION CHURRAINTLY avallLaste TO US. HOW=VER, WE MAKZ N1 4ARRANTY OF
MERCAANTAIILITY GR OANY NTHE? WARRANTY, Z«P<ZSSED IR [¥PLIZD, WITH RESPECT T
3UC THFOPMATION, AND A€ ASSUME o0 LIADILITY RESULTING FR04 ITS USE. USERS
SHIULD MAKE THEILR JUWn INVESTIGATIONS T OcTZaMINE TH: SUITARILITY OF THE
{NFIXMATIIN FAR THEIR PARTICULAR PURPISES.
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Material Safety Data Sheet %Ls 3 éﬁ
Genium Publishing Corporation (Revision D)
1145 Catalyn Street
Sche:ruu:tz:ur:i()'s,11;:)‘!3 7172.232251836 USA Issued: August 1979
CEMUM PUBUSHNG 0. [Revised: April 1986
[SECTION L MATERIAL IDENTIFICATION 55
MATERIAL NAME: TOLUENE 1M
QTHER DESIGNATIONS: Methyl Benzene, Methyl Benzol, Phenylmethane, Toluot, ;L32 ®
C7Hg, CAS #0108-88-3 R 0
PPE*
\ : Available from many suppliers, including: *See sect. § R 1
Allied Corp., PO Box 2064R, Morrisiown, NJ 07960; Telephone: (201) 455-4400 [ 3
Ashland Chemical Co., Industial Chemicals & Solvents Div,, PO Box 2219, S 2
Columbus, OH; Telephoue: (614) 889-3844 K 4
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
| cal00 [8-ir TLV: 100 ppm, or
Toluene CH3 378 mmec (Skm)“
Man, inhalation, TCLo:
100 ppm: Psychomopic®*®
s Current (1985-86) ACGIH TLV. The OSHA PEL is 200 ppm with an Rat, Oral, LDsg: 5000 mg/kg
acceptable ceiling concentraton of 300 ppm and an acceptable ] Rat, Inhalation, LCLo:
maximum peak of 500 ppav1Q minutes. 4000 ppmv/d hrs.
** Skin designation indicates that toluene can be absorbed through intact Rabbit, Siin, LDggy 14 gm/xg
skin and contribute to overall exposure. I
*9* Affects the mind. Human, Eye: 300 ppm
SECTION 3. PHYSICAL DATA -
Boilmg Point ... 231°F (111°C) Evaporanon Rate (BuAc = 1) ... 224
Vapor Pressure @ 20°C, mm Hg .. 22 Specific Gravity (H70 = 1) ... 0.866
Water Solubility @ 20°C, wt % ... 0.05 Melting Point . -139°F (-953°C)
Vapar Density (Air = 1) ... 3.14 Percent Volatile by Volume ... ca 100

Molecular Weight . 92.15

Appexance and odor: Clear, colorless liquid with a characteristic aromatic odor. The odor is detectable to most individualy in
the range of 10 to 15 ppm. Because olfactory fargue occurs rapidly upon exposure to wluene, odor is not 8 good waming

propetty.

SECTION 4. FIRE AND EXPLOSION DATA Y - _{ LOWER| UPPER

Flash Point and Method Autoignidon Temp. Flammablhty Lumts In Air
40°F (4'C) CC 896°F (480°C) % by Volume 127 7.1

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, alcohol foam. Do oot use 1 30lid stream of water because the soream
will scatter and spread the fire. Use water spray 0 cool tanks/containers that are exposed W fire ad (0 disperse vapors.
IUNUSUAL FIREEXPLOSION HAZARDS: This OSHA class [B flammable liquid is 8 dangerous fire hazard. [t is 3 moderate fire
hazard when exposed to oxidizers, heat, sparks, or open flame. Yapors are heavier than &ir and may travel & considerable

distance 10 & ignition source snd fash back

SPECTAL FIRE-FIGHTING PROCEDURES: Fire fighters should wear seif-contained breathing spparatus with full facepiece
opcmedmlpumve-preum mode when fighting fires involving lueoe.

" SECTION 5, REACTIVITY DATA

CHEMICAL INCOMPATIBILITIES: Toluene is stable in closed containers at room temperanre under pormal storage and
handling conditions. It does oot undergo hazardous polymerization. This material is mcompatible with strong oxidizing
agents, dinitrogen tetraoxide, silver perchiorate, letranitromethane, and uranivm hexaflucride. Contact with these materials
may cause fire or explosion. Nitric acid and toluepe, especially in the presence of sulfuric acid, will produce nitrated
compounds that are dangerously explosive.

CONDITIONS TO AVOQID: Avoid exposure (o sparks, open flame, hot surfaces, and all sources of heat and ignition. Tolueze
will artack some forms of plastics, rubber, and coatings. Thermal decomposition or burning produces carbon dioxide and/or

carbon mopoxide.

WOI“MMW .
um o repr ¢ Do publ ] SR #
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No.317 4/86 TOLUENE

SECTION 6. HEALTH HAZARD INFORMATION TLV-:

oluene 13 pot a carcmogen X : Vapars of DIUCDE MAY cause
frritarion of the eyes, nose, upper respiraiory tract, and skin. E,xpammzmwml‘crsbanmuuﬂdhnsne.
weakness, coofusion, lacrimation (tearing) end paresthesia (a sensation of prickling, tngling, or creeping oo the skin that

has po objective cause). . Exposure © higher concentrations may cause hesdache, nances, dizziness, dilated pupils, and
euphoria, and, in severe cases, may cause toconsciousness tod death. The liquid is fritating to the eyes and skin. Contact
with the cyes may cause transient corneal damage, conjunctival iritation, end burns if 0ot prompuy removed. Repeated
md/or prolonged contact With the skin may cause drying and cracking. It may be absorbed through the sikin in toxic
amounss. Ingestion causes ritation of the gastrointestinal tract and may cause effects resembling those from mhbalation of
the vapor. Chronic overexposure 0 Dluene may cause reversible kidney snd liver imjury. FIRST A[D: EYE CONTACT:
meedumlyﬂusheyunxludmgmdacyehd;mﬂ:mmmgwmfwuhmISmuu Get medical atteation if iitation
persisty.* Immediately flush skin (for at least 15 minutes) while removing contaminated shoes and
clothing. Wuhexposedmmﬂ'noq)ltdm Get medical atiention if fritation persists or if a large area has been
exposed.® INHALATION: Remove victim lo fresh air. Restore and/or support breathing as required. Keep victim warm and
quiet Get medical betp.® INGESTION: Give victim 1 1 2 glasses of water or milk Contact a poison contol center. Do oot
induce vomiting unless directed to do s0. Transpart victim to a medical facility. Never give anything by mouth t a person
who is anconscious or convulsing.  * GET MEDICAL ASSISTANCE e In plant, parumedic, commumity. Get medical help
for further reatment, observation, and support after first aid, if indicamed.

SECTION 7. SPILL. LEAK.'AND DISPOSAL PROCEDURES-

SECTION 9.-SPECIAL:PRECAUTIONS AND COMMENTS R : e
STORAGE SEGREGATION: Store in a cool, dry, wdl-vmu]mdmmytmmommmmwmﬁm

SPIIAEAK: Notify safety personnel of large spills or leaks. Remove all sources of heat and igniton. Provide maximum
explosion-proof vensilation. Limit access to spill area o necessary persomnel only. Remove jeaking contxiners © safe
place if feasible. Cleanup personnel need protection agamst contact with liquid end inhalation of vepor (see sect. 8).
WASTE DISPOSAL: Absorb small spills with paper wowel or vermiculite. Contain large spills and collect if feasible, or
sbsord with vermiculite or sand. Place waste solvent ar absarbent into closed contammers for disposal usmg nonsparking
tols. Liquid can be flushed with water o an open holding srea for handling. Do not flush w0 sewer, watershed, or wazerway.
COMMENTS: Place in suitable contxiner for disposal by 2 liccased contractor or burn m en spproved ncineraor. Consider
reclaiming by distillation. Contaminated absorbent can be buaried in & sanitary lm 161l Follow ail Federal, stxte, and local
regulations. TLm 96: 100-10 ppm.  Toluene is designated as & hazardoas waste by the EPA. The EPA (RCRA) HW No. is
Uzzo(wcmzsx) Themubhqulnmy(RQ)ulwow4s4kg(40CFRll7)

—SECTION 8. SPECIAL PROTECTION INFORMATION -

medegenmnmwmmmmmnvmmemtmmmemmu

nonsparking and have sn explosioo-proof design. Exhsust hoods shouid have & fece velocity of at least 100 ifm (linesr feet
per minute) and be designed to czpaire heavy vapar. For emergency ar sonroutine exposures where the TLV may be exceeded,
use an organic chemical cartridge respirator if concentration is less than 200 ppm and an approved canister gas mask or self-
contained breathing apperams with full facepiece if concentration is greater than 200 ppm.

Safery glasses or splash goggles should be worn in all work aress. Neoprene gloves, spron, fece shield, boots, and other
sppropriate protective clothing end equipment should be svzilable and wom a3 necessary to prevent skin end eye contact.
Remove contaminated clothing immediatety and do not wesr it until it has been properly laundered.

Eyewash stations and safety showers should be readily available in use and handling erens.

Contact lenses pose s special hazard; soft lenses may absorb irritants and all jenses concentrate them:

Storage areas must meet OSHA requirements for ciass [B flammabie liquids. Use metal tafety cans for handling small amounts.
Protect containers from phytical damage. Use only with adequasz ventilation. Avoid contact with eyes, skin, or clothing. Do
oot inhale or ngest. Use caution when handling this compound becsuse it cam be absorbed trough intact akin in toxic
amouns.  SPECIAL HANDILING/STORAGE: Ground and bond metal containers and equipment 1o prevent siatic sparks when
muaicng ransfers. Do oot emoke in use or storage areas. Use nonsparking wois. ENGINEERING CONTROLS: Preplacement
od periodic medical exams emphasizing the liver, kidneys, nervous system, tungs, beart, and blood should be provided.
Workers exposed 0 concentrations greater than the action level (50 ppm) should be examined at least once 8 year. Use of
alcohol can aggravaie the oxic effects of ivene.

COMMENTS: Emptied containers contain product residues. Handle accordingly!

Toluene is designated as & hazardous substance by the EPA (40 CFR 116). DOTCImﬁcmﬁmbkhqm UN129%4,
Data Source(s) Code: 1-9, 12, 16, 20, 21, 24, 26, 34, 81, 82. CR

Approvals . , H/96.
r;n:m:@mu@w PP 90 WNedaces, #/%9
intesded paposss or for consoquancas of its use. ‘ Medical W

e ‘Pabtisher’s pacoiesics s proihitad. Copyright © April 1, 1986
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MNCALEDON
IABORATORIES LTD

4168770101

40 ARMSTRONG AVENUE, GEORGETOWN, ONTARIO, CANADA L7G 4R9

FAX 416-877-5668

TRICHLOROETHYLENE |

Chemical Name and Synonyms: Trichioroethyléne;
Trichior; Trichiorothene

Chemicai Famlly: Halogenated Hydrocarbons

Chemical Formula: CHCICCL,

Product Use: Laboratory sovent

Manufacturer’'s Name: Cakedon Laboratonies Lid.

Street Address: 40 Armstrong Avenue

City: Georgetown

Provines: Ontaro

Postal Code: L7G 4R9

Telephone No: (416) 877-0101

Emergency Telephone No.: CANUTEC (613) 956-6666

HAZABDQUS INGREDIENTS OF MATERIALS
logragients X LilUnits LAS No,
Trichioroethylane >99 50 ppm 79016

PHYSICAL DATA

Physicel State: Liquid
Odour and Appearance: Clear, colourtess liquid with mild,

sthereal odour
Odour Threshold (ppm): No Data
Vapour Pressure (mm Hg): 7100 mm Hg

Vapour Density (Alr = 1): 4.54
Evaporation Rate: 0.28 (Ethyl Ether = 1)
Bolling Point ('C): 87.1°C

Freezing Point ('C): -73°C

pH: 6.7t0 7.5

Specilic Gravity: 71.465
Coefficient of Water/Oll distribution: No Data

SHIPPING DESCRIPTION
PIN: 1710
T.D.G. Class: 9.2
Pxg. Group: /il
BEACTIVITY DATA
Chemical Stabillty: Stable
Incompatibility with other substances: Avoxd cavstic
soda, caustic potash or oxidizing matenass,
Reactivity: Avoid open flames, hot glowing surfaces or
elactrnic arcs.
Hazardous Decormposition Products: Hydrogen chionde;
phosgene

EIRE AND EXPLOSION DATA
Flammability: Flammabie; may decompose

Extinguishing Medla: WaterJfog; dry chemicals;foam; carb-
on dioxide

Flash Point (Method Used): None

Autoignition Temperature: 470°C

Upper Flammable Limit (% by volume): 12.5

Lower Flammabie Limit (% by volume): 5.0

Hazardous Combustion Products: Hydrogen chioride;
phosgene

Sensitivity to Impact: No Data

Sensttivity to Static discharge: No Data

TOXICOLOGICAL PROPERTIES AND HEALTH DATA
Toxicological Data:
LDso: (oral, rat) 36704920 mgkg
LCso: (inhalation, rat} 12,000 mgkg

Effects of Acute Exposure to Product;

Inhaled: Vapours are imtating to the eyes, nose, throat and
respiratory tract. May cause convuisions, CNS depression,
cardiac arrhythmia, visual disturbances and systemic poison-
ing.

In contact with skin: May cause defatting, drying and crack-
ing of the skin. Burns can occur if not promptly removed.
Prolonged and repeated exposure may lead (o dermatiis.

in contact with eyes: May cause severs (mtation, comeal
bums and conjunctivitis; possdle cormeal damage.

Ingested: May cause imtation and buming of the mouth,
throat, respiratory tract and esophagus. Can cause convuk
sions, CNS depression, cardiac amhythmia and systemic
porsoning.

Effects of Chronic Exposure to Product;
Carcinogenicity: Not listed as a carcinogen by NTP, OSHA
orlARC

Teratogeniclty: No information available

Reproductive Effects: No information available
Mutagenicity: No information availabie

Synargistic Products: None known

PREVENTIVE MEASURES
Engineering Controis: Loca/ exhaust ventiation required.
Resplratory Protection: A NIOSH/MSHA approved air-
punfying respirator equipped with organic vapour canndges
for concentrations up 0 500 ppm. Aw-supplied respirator for
higher or unknown concentrations.
Eye Protection: Chemical safety goggles
Skin Protection: Protective clothing and gioves made from
viton and impervious under conditions of use. impervious
apron and boots.
Other Personali Protective Equipment: Safety shower and
eyewash fountain in work area
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- From Genium's Reference Collection N :
,‘ Genium Publishing Corporation (."E{Y %EH\)E lii\)'hxed Isomers)
! cvis

1145 Catalyn Strect
Schenectady, NY 12303-1836 USA Issucd: November 1980

~ (518) 377-8855 Gemum puBLisming corp. | Revised: August 1988

SECTION 1. MATERIAL IDENTIFICATION 26
i Material Name: XYLENE (Mixcd {somers)

Description (Origin/Uses): Used as a raw material for the production of henzoic acid, phthalic anhvydride, isophthalic

and terephthalic acids and their dimethy! esters in the manufacture of polyester fibers; in sienlizing catghl; with

’ Canadian balsam as oil-immersion in microscopy; and as a clcaning agent in microscopic techniques.

Other Deslignatlons: Dimcthylbenzene; Xylol: CH ;. CAS No. 1330-20-7 NEPA
Manuflacturer: Contact your supplicr or distributor. Eonsult the latest editon of the Chemicalweck HMIS
Buyers’ Guide (Genium ref. 73) for a List of suppliers. H 2
| Comments: Although there are three differcnt isomers of xylene (ortho, meta, and para), the health and phyvsical F 3 R 1
] hazards of all three isomers are very similar. This MSDS is written for a xylene muxture of all three isomers. R0 L3
which is usually commercial xylene. PPG* S 2
*Sce sect. 3 K 3
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
Xylene (Mixed Isomers), CAS No. 1330-20-7¢ e IDLH™" Level: 1000 ppm
'O-Xylch,CAS No. 0095-47-6 OSHA PEL
m-Xylene, CAS No. 0108-38-3 8-Hr TWA: 100 ppm, 435 mg/m®
p-Xylene, CAS No. 0106-42-3 ACGIH TLVs, 1987.88
*"Check with your supplicr 10 deiermine if there are additions, conlaminants, or TLV-TWA: 100 ppm, 435 mg/m®
impuritics (such as beazene) that arc present in reportable quantitics per TLV-STEL: 150 ppm, 655 mg/m'
29 CFR 1910.
***Immediately dangerous to life and health. Tovxicity Daia
“+++ See NIOSH, RTECS (No. ZE2100000), for additional data with references o oo L. 10000 o6 s
' to reproductive, imitative, and mutagenic effects. Rat Oral LD, 4300”mg/kg
SECTION 3. PHYSICAL DATA
Boillng Point: 275°F 10 293'F (135°C 10 145°C)* Water Solublility (%): Insoluble
ﬂ Melting Folnt: -13°F (-25°C) Moleculur Welght: 116 Grams Mole
Evaparation Rate: 0.6 Relative to BuAc = | % Yolatile by Volume: Ca 100
Specific Gravity (H,O =1): 0.86 Vapor Pressure: 7109 Torrs at 68°F (20°C)

Vapor Density (Alr = 1): 3.7
Appearance and Odor: A clear liquid; aromalic hydrocarbon odor.

*Materials with wider and narrower boiling ranges are commercially available.

SECTION 4. FIRE AND EXPLOSIQN DATA LOWER UPPER
Flash Point and Method Aultoignition Temperature Flammability Limits in Air
81°F 10 90°F (27°C 10 32°C) 867°F (464°C) % by Volume 1% 1%

Extinguishing Medla: Use foam, dry chemical, or carbon dioxide. Use water sprays 1o rcduce the ralc of buming and o cool containers.

Unusual Fire or Explosion Hazards: Xyleoe vapor is heavier than air and may travel a considerable distance 10 a low-lying source of
ignition and flash back.

Special Fire-fighting Procedures: Wear a scll-contained breathing apparatus (SCBA) with a fuil faccpicce vperated in the pressure-
demand or posilive-pressure mode.

SECTION 5. REACTIVITY DATA

Xylene is stable ia closed cootainers during routine operations. it docs not undergo hazardous polymerization.
Chemical Incompatibillties: This material may react dangerously with strong oxidizers.
Conditions to Avoid: Avoid any exposure Lo sources of ignition and o strong oxidizers.

(/ Hazardous Products of Decomposition: Carbon moanoxide (CO) may be evolved during xylene fires.

Copynght © 1988 Geruum Puoiutung Corporatioa,
Any cammercial use of 1CpYaduciion without (M pudlisher's permuson @ profud ited.
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APPENDIX C

TREATABILITY STUDY RESULTS



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 (UVQ).

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.

C1
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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 (UVQO).

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.
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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/03/H507 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/03/H707 runs.

Test Objectives 3: Budget capital, operating and maintenance costs were

A)

identified by Ultrox.

Capital Cost

1)

2)

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 HpOp metering system,

ballast enclosures and semi-automatic control system

Total Estimated Cost $ 319,500.00

pH Control system

Total Estimated Cost $ 15,000.00

C-2



B) Operating Costs

Ib 70
1) HyO, = 168dT; x $2—6—

(Flow Rate assumed to be 25.0 GPM) $ 119.00/day

- KW - Hr $0.07
2) Og3: Electricity 1700 d&y X KW-Hr

$  23.58/day
3) UV Lamps:
216lamps x 65 1‘:;:1; x 24 :ar)} X 100%0%1&5
$ 260.18/day
$/1000 Gal = $260.18 x 1400 gal. x 1 min. $ 7.23/1000 gal

@] 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.17.

The results demonstrated that the UVO treatment system
can be configured to test Site groundwater for discharge to the POTW or to

surface water.



TABLE C.17

CONFIRMATORY SAMPLING
UVO TREATABILITY STUDY
JADCO-HUGHES RI/FS

Influent Effluent

(ug/L) (ug/L)
Detected VOCs
acetone 6700] 4200
benzene 2207 ND(110)
2-butanone 6400] ND(250)
carbon tetrachloride 69] ND(70)
chlorobenzene 560] ND(130)
chloroform 2700] 110
1,1-dichloroethene 110] ND(120)
1,2-dichloroethane 450] ND(70)
ethylbenzene 150] ND(130)
4-methyl-2-pentanone 1500] 50
methylene chloride 2700] 300U
toluene 3700] ND(130)
total xylenes 460] ND(130)
trichloroethene 53] ND(63)
Detected BNAs
benzonic acid 1907 ND(50)UJ
bis (2--chloroethyl) ether 6200] 7.8]
1,4-dichlorobenzene 280] ND(4.4)U]J
phenol 1407 ND(2.6)UJ
1,2,4-trichlorobenzene 640] ND(1.9)U]
Notes:
ND - Not Detected (the detection limit is in brack
] - An estimated quantity
9] - The associated value is the sample quantitation limit.
UJ - The analyte was checked for but not detected. The associated value is an

estimate.
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EXECUTIVE SUMMARY

Samples of ground water from the Jadco Hughes site were
subjected to three UV/oxidation processes, including UV/O;,
UV/H,0, and UV/0;/H,0,. The primary contaminants targeted for
destruction were ketones, 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/0;/H,0, 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 0;:H,0, 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/O, method did not produce acceptable results. The
UV/H,0, test runs were marginally successful with slower
destruction rates than with UV/0;/H,0,. pH depression was
not attempted during the UV/O0;/H,0, 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) wutilizing wultraviolet with ozone and/or
hydrogen peroxide. Ultraviolet light, when combined with O;
and/or H,0,, produces a highly oxidative environment
significantly more destructive than that created with 0; or

H,0, by themselves or im combination.

UV light significantly enhances ozone or H,0, reactivity by:

i) Transformation of O; or H,0, to highly reactive (OH)’
radicals;

ii) Excitation of the target organic solute to a higher
energy level; and

iii) 1Initial attack of the target organic by UV light.

Table I illustrates the relative oxidant strength of
hydroxyl radical (OH), O;, H,0, and Cl,. Table 1II
illustrates a theoretical reaction pathway for the
destruction of chlorobenzene that was developed by ULTROX

under a research grant from the National Science Foundation.



Relative Oxidation
Potential
(Ci2 = 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

OXIDATION

TABLE |

POTENTIAL

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 I}

: REACTION PATHWAY

OXIDATION OF CHLOROBENZENE

T, MIXTURE OF
(CHLORO) CATECHOL
CHLOROBENZENE -—0—v-> [CHLOROPHENOL] —l (CHLORO) RESORCINOL
3 }\\ (CHLOFIO) HYDROXYQUINONE
] SN
! W\
i CL-
J N
GLYOXAL /s
+ ,’l
MALEIC ACID <~
+
MALEIC ALDEHYDE
+ : (CHLORO) MUCONI HIHYDROXY (CHLORO
GLYOXYLIC ACID I ACIDS BENZENES
FORMIC
ACID

OXALIC - COy + Hy0 .
ACID .




III.

TEST OBJECTIVES

The objectives of the treatability study were as follows:

i)

ii)

iii)

To identify the oxidant combination with UV that would
destroy the targeted contaminants below surface
discharge or P.O0.T.W. discharge limits;

To identify appropriate dosages of peroxide and/or
ozone with UV light to achieve the desired treatment
limits; and

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 80 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 1lb/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.



EXPERIMENTAL PROCEDURES

The treatability test was broken into 3 tasks:

1)
2)

3)

The sample collection and shipping
Sample analyses

UVO bench tests

S8AMPLE 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.

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.

UV/OXIDATION TESTING PROCEDURE

At the beginning 6f each working period determine
the ozone output: of the ozone generator. Pass 1
liter/min of 0,-0; from the O; generator at the
predetermined power level to produce an O; of 2%
through 300 ml of 2% KI solution in a 500 ml éraduated
cylinder for 30-60 seconds. Titrate an acidified
(H,SO,) 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 0O, 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 0,-0,
from the sparger at the predetermined 0, 0; flow rate.
During the rumns in which H,0, is used, the calculated
volume of 30% H,0, is added and mixed for five minutes

before turning on the UV light and 0;.

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

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 L8SC-2 Liquid Sample Concentrator
(purge and trap) and Model 1000 Hall Detector

(electrolytic conductivity detector).

GLC Column: 25' x 1/8'" S§ column packed with 20% OV-
101 + 0.1% 1500 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: pul and 100 pl (Hamilton 701-~N)

Standards: Reagent grade chemicals

Bottle: Glass with teflon lined screw-caps

AROMATICS (BTEX) ANALYSIS - EPA METHOD 602

An SRI-8610 Gas Chromatograph was utilized,

equipped with purge and trap and PID (photo ionization

detector).



G/C Column: Megabore Column AH95 SRI Part #8610-9093
(SRI Redondo Beach, Ca 90277, Tel. 213/214-5092)
equivalent to DB-1.

Ssyringe: 10 ml. gas tight
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 suppért. 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 fof a given
compound after a sample run, the 1limit of
detectability listed for that compound is a product
of the lower 1limit 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 I

ULTROX ANALYTICAL METHODS AND DETECTION LIMITS

Compounds

acetone

2-butanone
4-methyl-2-pentanone
benzene

carbon tetrachloride
chloroform
1,2-dichloroethane
1,2-dichloroethene
ethylbenzene
methylene chlorides
toluene
1,1,1-trichloroethane
total xylenes

* See Section VI-C

JADCO-HUGES TRETABILITY STUDY*

EPA Method

»

602
601
601
601
601
602
601
602
601
602

Detection Limit
ug/l

1.5 to 10.0
1.5 to 10.0
1.5 to 10.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0



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
UvV/0;/H,0, 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 ip 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.



VIII.

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 ULTROX® P-75S

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 lb/day ozone generator
with air preparation system consisting
of air compressor, dryers and filters,
with H,0, metering system, ballast
enclosures and semi-automatic control
system. $319,500.00

2. PpH Control System $15,000.00

Operating Costs

Flow Rate = 25.0 GPM $117.60
1. H,0,: 168 lbg x $.70 = ~ $119.00
day 1b
2. Oy: Electricity 1700 KW-Hr x $.07 $ 23.58
day KW-Hr

3. UV Lamps:

216 lamps X 65 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.

Maintenance

Lamp Replacement Amortized on a Daily Basis = $29.89/day o:
$.82/1000gal.



LABORATORY DATA



PAGE 1
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This documertt is the property of ULTROX INTERRRTIN . @
Its use is authorizod only for responding to requests for
quotation or for performance of work for UI. ’

Pleass refsr all questions $o the Ul Purchasing Department.
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ULTROX

INTERNATIONAL

2435 South Anne Street
Santa Ana, California S2704

TEL: (714) 545-5557
FAX: (714) S57-5396

ULTROX INTERNATIONAL
EQUIPMENT SPECIFICATIONS FOR
ULTROXe MODEL F-1950 UV/OXIDATION SYSTEM
FOR
JADCO HUGHES SITE



SECTION I ULTROX SCOPE OF SUPPLY

The equipment and services supplied by Ultrox shall be described
in this document. The equipment shall be an ULTROX® Model F-1950
OV/oxidation system for the treatment of contaminated groundwater.

1.0 Ov/oxidation Reactor

1.1 Reactor volume: 1950 gallons

1.2 Reactor dimensions: 6'0"™ x 10°'0" x 5'6" (d x 1 x h)
1.3 Reactor welded materials of construction: Type 304L 88
1.4 Stainless finish: 2B bright mill finish

1.5 Reactor to be divided by baffles into reaction stages

directing water flow in a serpentine sinusoidal type
pattern. Reactor will be fitted with observation
ports in each stage. 8Stages will be designed to
prevent back mixing.

1.6 Reactor will be equipped with 2" 150# ASA 304L 88
flange inlet and 4" 150# ASA 304L 88 flange outlet.
Two 1" NPT drain lines with 316 88 ball valves will
also be provided. '

1.7 Reactor will be equipped with 216-5'2" long, 65 watt,
low pressure, mnmetallic vapor lamps capable of
promoting effective oxidation.

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 1" 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 excess 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.
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4.0

Reactor Controls and Ballast Enclosures
2.1 All enclosures to be NEMA type 12 housing.

2.2 An elapsed time 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-off" operation
of individual UV light banks.

2.5 The control system will 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 H,0, feed pump controls will be mounted in reactor
control enclosure.

Ozone Generator

Contractor to provide 170.0 1lb/day ozone generator utilizing
ogone cell with fizxed voltage, variable figquring invertor.
Generator to produce 2.0% by weight ozone using compressed
air as feed gas.

Air Preparation System

Contractor to provide air preparation system consisting of
air compressor, filters and dryers to produce -60°F (dew
point) air as feed to gemerator. Compressor to have minimum
3.5 scfm output at 100 psig.

Hydrogen Peroxide Peed Pump

5.1 Pump (s) shall be 0 to 5.0 GPH Prominent diaphragm (or
equal) pumps with manual adjustment. H,0, pump to
have GFR Noryl housing and diaphragm with steel core,
EPDM carrier, nylon fabric and PTFE coating. H,0,



6.0

8.0

pump must be capable of pumping 10% to 50% B0,
solution.

H,0, to be injected ahead of reactor to allow adequate
mixing and intimate contact with influent water.

Installation Requirements
The ULTROX® system will consist of:

UV Reactor Systems

Control and Ballast Enclosures
H,0, Feed System

Ozone Generator

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 respomnsible for
bringing the electrical power fead 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.

Technical Services

7.1

Start Up 8ervices - 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.

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

S8pecial tools or parts for maintenance shall be provided
with equipment.



10.0

11.0

12.0

13.0

14.0

15.0

Spare Parts

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

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 inlet and outlet pipes to be Type 304 SS.

Codes

11.1 Welding standard to be AWS D1.1 with all reactor
welds passivated.

11.2 Blectrical systems to be in accordance with National
Blectric Code and all electrical enclosures to be
NEMA 4.

Paint Specification
Carbon steel surfaces to be given: (1) One coat Pervo #2400

Industrial Rustless H.D. primer; and (2) two coats finish
enamel Industrial Rustless Enamel Pervo #2424 Safety Blue.

ExXperience

Ultrox International has a minimum of nine years' experience
in the design, manufacture and installation of UV/oxidation
systems.

Shippin

Reactor module will be shipped in air ride van.

Testing

15.1  All electrical systems will be factory tested to
ensure proper operation.



16.0

17.0

15.2 Reactor welds will be visually inspected and
hydrostatically tested for 1leaks during daye
solutions.

15.3 All pumps and piping will be hydrostatically tested
to ensure leak-proof integrity.

Manufacturer's products are warranted to be free from
defects in material and workmanship under proper use,
ingtallation, 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
warranty 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
within said one year warranty period. In no event will
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.

Equipment and Services Not Supplied By Ultrox

Contractor shall not supply the following materials or
equipment: Pipe and pipe supports and associated detail
engineering, tubing, valves, wire 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.



CONESTOGA-RQVERS & ASSQCIATES

MEMORANDUM
o E—
FROM: Steve Day 4, »a/
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.



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
up.

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



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 cdata 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



TABLE1

OUTLYING SURROGATE RECOVERIES FOR
SAMPLES COLLECTED FOR THE
BENCH SCALE TREATABILITY STUDY

Sample ID Analysis Compound % R1 Limits2 Qualifier3
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

1R = Percent Recovery

ZPercent Recovery Limits were established by the method.

3The associated ACID extractable parameters should be qualified as follows:
] - 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 TREATABILITY STUDY
Sample ID1 Analysis Parameter MS MSD  Limits?  Qualifier3

MW-75-01 BN/A Acenapthene 45 48 47 - 145 NR

1Sample spiked was not from Jadco-Hughes project site.
2Limits were specified in SW-846 Method 8270.

3Parameter results qualified as:
NR - No additional qualifiers required.



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.



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/U]J) for base-neutral extractable
parameter results, estimated (]) 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/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
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.



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/l and 5.3 ug/l, 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 pug/l) 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 (ug/l) Samplel
Reagent Blank 6A voC Methylene Chloride 6.7 25-43.2
Reagent Blank 6B vOC Methylene Chloride 42 J2 25-43.2
Butanone 68 ] 25-43.2

1 Associated sample had parameter results qualified as non-detect (U).
2The associated value is an estimate.

MR &



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 % R1

25-43.1 BN/A 2-Fluorobiphenyl 36
2-Fluorophenol 0.9
Phenol-ds 3.6
Terphenyl-d14 22

2,4,6-Tribromophenol 0

1%R = Percent Recovery
ZPercent Recovery Limits were established by the method

Limits2

43-116
21-100
10-94
33-141
10-123

Qualifier

J/up3
J/R4

3The 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:

] -The associated value is an estimated quantity (for positive results).

R - The data are unusable (for negative results).



RESULTS AND ACCEPTANCE CRITERIA!

TABLE 3

FOR VOC METHOD SPIKE SAMPLES COLLECTED
FROM THE BENCH-SCCALE TREATABILITY STUDY OF
GROUNDWATER AT THE JADCO-HUGHES PROJECT SITE

Compound

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinylether
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropane
trans-1,3-Dichloropropane
Ethylbenzene

Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethane
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl Chloride
1,4-Bromofluorobenzene - S°
1,2-Dichloroethane-d4 - S
Toluene-dg - S

! Acceptance criteria from SW-846

29%r = Percent Recovery

3D = Detected; result must be greater than zero
4N/ A = No acceptance criteria in method

33 = Surrogate Compound

% R2

89
98
87
46
93
91
57
71
92
94
97
87
86
104
85
105
109
98
96
94
93
92
85
96
103
123
93
85
95

Range - %R

37 - 151
35-155
45 - 169
D3 -242
70 - 140
37 -160
N/A4
D - 305
51-138
D -273
53 - 149
59 - 155
49 - 155
D-234
D-210
D -227
17 -183
37 - 162
D-221
46 - 157
64 - 148
47 - 150
52 -162
52 -150
71-157
D - 251
86 - 115
76 - 114
88 -110



APPENDIX D

DETAILED COST ESTIMATES




Note: Abbreviations used in this Appendix:

C.Y. - Cubic Yards
S.Y. - Square Yards
L.S. - Lump Sum
'Ea. -Each

Lb. - Pounds

L.F. - Linear Foot



COSTESTIMATE
ALTERNATIVE 2 - DEED/ACCESS RESTRICTIONS AND MONITORING
JADCO-HUGHES RUFS

Estimated Cost
Capital  Annual Present Worth Total Present
Item Description Cost Cost of Annual Cost Worth
Gi Deed and access restrictions $ 7300 S 625 S 9,600 3 16,900
G.6 Monitoring 47000 & 57,300 884,000 931,000
SUBTOTALS $ 34,360 S 58,125 S 893,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 2 S 947.900



ALTERNATIVE 3 - RCRA CAP
JADCO-HUGHES RUFS

Esiimated Cost

Present Total
Remedial Capital Annual Worth of Present
Compounent Description Cost Cost Annual Cost Worth
G.1 Deed and access restrictions S 7,300 § 625 S 2,600 S 16,900
G2 RCRA cap S 365000 $ 12300 S 193,000 S 338,000
G.6 Monitoring S 47,000 s 57300 S 884,000 S ©31,000
g
SUBTCTALS S 419,300 s 70,5153 5 1,086.500

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 3

(V3]

S 1.503.200



ALTERNATIVE 4 - CAP, GROUNDWATER EXTRACTION, UVO TREATMENT AND
DISCHARGE TO FITES CREEK,
DEED/ACCESS RESTRICTON, CULVERT REPLACEMENT AND MONTTORING
JADCO-HUGHES RUFS

Estimated Cost
Present Total
Capital Annual Worth of Present
Item Description Cost Cost Annual Cost Worth
G.1 Deed and access restrictions 3 7,300 % 6z 8 9,500 $ 16,900
G.2 RCRA cap $ 365,000 § 12,500 S 193,000 $ 538,000
G.6 Monitoring S 47,000 $ 57300 S 884,000 S 931,000
C.7 Culvert repiacament S 332000 S g 3 0} S 332,000
G38 Groundwater exttacion, treatment
bv UVO and discharge to
Tributary B $ 1,003,000 S 163,000 5 2,504,000 $ 3,507,000
SUBTOTALS $ 1,754,300 $ 233,623 S 3,590,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 4 S 5.344.900



ALTERNATIVE 5- SOIL TREATMENT BY SVE
WITH SOIL FLUSHING AND GROUNDWATER TREATMENT BY U'VO
JADCO-HUGHES RUFS

Esttmated Cost
Present Total
Capital Annual Worth of Present
Item Description Cost Cost Annual Cost Worth
G.1 Deed and access restrictions S 7,300 § 625 § 9,600 $ 16,900
G3  Soil Vapor Extraction $ 1,107,000 $ g s %] $ 1,107,000
G.6 Monitoring $ 47000 $ 57500 $ 884,000 S 931,000
G.7 Culvert replacement $ 332.000 S g S 1%} 3  332.000
GS Groundwater exracton, treatment
by UVO and discharge to
Tributary B $ 1,003,000 $ 183,000 S 250,400 $ 3,307,000
G.10  Scil Flushing $ 213000 $ 11,30 S 173,000 $ 386,000
SUBTOTALS $ 2,709,300 $§ 232,423 S 3,570,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 5 $ 6.279.800



ALTERNATIVE 6 - SOIL DISPOSAL WITH
GROUNDWATER TREATMENT BY UVO
JADCO-HUGHES RIUFS

Esttmated Cost
Present Total
Capital Annual Worth of Present
Item Description Cost Cost Annual Cost Worth
Ca Deed and access restrictions s 7,300 § 625 S 9,600 S 16,900
G4 Soil disposal to RCRA landfill  $ 2,846,000 $ g 9 %] S 2,846,000
G.6 Monitoring § 47000 S 57300 S 884,000 S 931,000
G.7 Culvert replacement $ 332000 S © 3 o S 332,000
G.S GCroundwater extracdon, treatment
by UVO and discharge to :
Tributary B S 1,003,000 S5 163,000 3 2,504,000 S 3,507,000
SUBTOTALS $ 4,235,300 & 221,125 S 3,397,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 6



Item

G.1

G5

Gé

G7

G3

ALTERNATIVE 7 - ON-SITE SOIL INCINERATION
WITH GROUNDWATER TREATMENT BY UVO
JADCO-HUGHES RUFS °

Estimated Cost
Present Total
Capital Annual Worth of Present

Description Cost Cost Annual Cost Worth
Deed and access restrictions $ 7,300 % 625 S 9,600 S 16,500
On-Site soil incineration $4,968,000 % g S %) $ 4,968,000
Monitoring $ 47000 $ 57500 S 884,000 $ 931,000
Culvert replacement S 332000 S g 5 9] S 352,000
Groundwater extraction, treatimnant
by UVO and discharge to
Tributary B $ 1,003,000 $ 163,000 S 2,504,000 $ 3,507,000
SUBTOTALS $6,357,300 § 221,125 $ 3,397,600
TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 7 $9,754.900



[tem

G

G.b

C.7

o

ALTERNATIVE §- RCRA CAP WITH GROUNDWATER PRETREATMENT

AND DISCHARGE TO POTW
JADCO-HUGHES RIFS

Estmated Cost

Present Total
Capital Annual Worth of Present
Description Cost Cost Annual Cost Worth
Deed and access resiriciiens S 7,300 % 62> % 9,600 b 16,500
RCRA cap 3 36_5,000 $ 12500 S 193,000 $ 558,000
Monitcring $ 47,000 & 57300 § 884,000 $ 931,000
Culver: repiacemen: 8 332,000 ¢S O s 1G] S 332.30
Groundwater exiracion,
pretreatment and discharge
to POTW _ S 439,000 $ 14,000 § 1,599,000 S 2,038,C40

SUBTOTALS $ 1,210,300 S 174,625

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE §

w3
o
O~
[95]
i
N
[0}
O
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Item

G.1
G3
G.6
G.7

C.S9

C10

ALTERNATIVE 9- SOIL TREATMENT BY SVE

Description
Deed and access restrictions
Soil Vapor Extraction
Monitoring
Culvert replacement
Groundwater extraction,
pretreatment and discharge

to POTW

Soil Flushing

SUBTOTALS

iTH SOIL FLUSHING AND GROUNDWATER TRATMENT AND DISCHARGETO POTW
JADCO-HUGHES RUFS

TOTAL IMPLEMENTATION COST FOR

ALTERNATIVE 9

Estimated Cost

Present Total

Capital Annual Worth of Present

Cost Cost Annual Cost Worth
S 7,300 625 S 9,600 $ 16,900
$ 1,107,000 ORI 1] $ 1,107,000
S 47,000 37500 S 884,000 S 931,000
$ 332,000 g s %) $ 332,000
$ 439,000 104000 S 1399000 S 2,058,000
§ 213,000 11,300 S 173,000 $ 386,000

$ 2,163,300 173425 & 2,605,600

S 4.33(G.200



ALTERNATIVE 10 - SOIL DISPOSAL
WITH GROUNDWATER TREATMENT AND DISCHARGE TO POTW
JADCO-HUGHES RIF5

Estimated Cost
Present Total
Capital Annual Worth of Present
Ttem Description Cost Cost Annual Cost Worth
Gl Deed and access restrictions S 7300 $ 625 5 $.600 S 16,900
G4 Soil disposal to RCRA landfill $ 2,846,000 $ g 5 @ $ 2,846,000
G5 Monitoring S 47000 § 57300 S 884,000 S 931,000
C.r Culvert replacement S 332000 S @ = 0 S 332000
C.t Groundwater extracticon,
pretreatment and discharge
to POTW S 439000 $ 164,000 S 1599,000 S 2,058.000
SUBTOTALS $3,691,300 $ 162,125 S 2,492,600

TOTAL IMPLEMENTATION COST FOR
ALTERNATIVE 10 . S 6.183.200



ALTERNATIVE 11 - ON-SITE SOIL INCINERATION
WITE GROUNDWATER PRETREATMENT AND DISCHARGE TO POTW
JADCO-HUGHES RLUFS

Esimated Cost
Present Total
Capital Annual Worth of Prescnt
Item Description Cost Cost Amnual Cost Worth
G.1 Dead and access restrictions $ 7,300 S 625 S 2,500 S 16,900
G.S5 On-Zite soil incineration $ 4,968,000 S @ & @ S 4,968,000
G.6 Monitoring $ 47000 $ 57300 S 884,000 S 931,000
C.7 Tulvert reviacement £ 332000 ¢ @ s O S 332,000
G.2 Croundwartar 2xiraction,
pretreziment and discharge
0 POTW S 439000 S 104,000 5 1,329,000 S 2,058,000
STBTOTALS 558135300 S 182,123 5 2,492,600

TOTAL [MPLEMENTATION COST FOR
ALTERNATVE 11 $ 8.303.900



Remedial
Component

[}

~1

10

SUMMARY OF REMEDIAL COMPONENT

Description

Deed/ Access Restrictions
RCRA Cap
Soil Vapor Extraction

Excavation and Ofi-Site
Disposal

On-Site Incineration

Aquifer/Surface Water
Monitoring

Culvert Replacement
Groundwater Extraction,
Treatment by UVQ and
Discharge to Tributary B
Groundwater Zxtraction,
Treatment by aeration,

and discharge to POTW

Soil Flushing

COST ESTIMATES
JADCO-HUGHES RIFS

Capital Arnnual
Cost Cost
S 7300 5 625/yr
$ 365,000 $ 12,500/yt
$1,055,000 nil
$2,246,000 nil
$4,568,000 nil
3 47,000 $ 57500/yr
S 332,600 nil
.$1,003,000 $163,000/yr
$ 4338 $104,000/yr
$ 150,000 $ 11,300/yr

Present
Worth of
Annuai
Cost
$ 6,600
$ 193,000

0

$ 884,000

52.504,000

$1,599,000

$ 173,600

Total
Present
Worth

S 16,900
$ 338,000

$1,055,000

52,846,000

54,968,000

S 931,000

,207,000

(72]
(93]

$2.058,000

S 323,000



Item

I1

III

REMEDIAL COMPONENT COST ESTIMATE
DEED AND ACCESS RESTRICTION
JADCO-HUGHES RI/FS

Estimated Unit
Description Quantity Unit Cost
DIRECT CAPITAL COSTS
DEED AND ACCESS RESTRICTION

Deed Restriction -- L.S. $4,500

SUBTOTAL - DIRECT CAPITAL COSTS

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

OPERATION AND MAINTENANCE
(5% Discount Rate)

Maintain perimeter fence
$500/yr for 30 years
present worth

CONTIGENCY (25%)

TOTAL ESTIMATED OPERATING AND MAINTENANCE COSTS

TOTAL ESTIMATED COMPONENT COST

Total
Cost

$ 4500

$ 4,500

$ 1460
$ 7310

(87,300
rounded)

$ 7.700

$ 1,930
$ 9,630
($9,600

rounded)

$ 16900



Item

A3

A4

A5

A6

A7

A8

REMEDIAL COMPONENT COST ESTIMATE
RCRA CAP
JADCO-HUGHES RUFS

Estimated

Description Quantity Unit
DIRECT CAPITAL COSTS
RCRA CAP
Project Start-up and
mobilization 1 L.S.
Construction facilities 1 L.S.
Temporary Access Roads 1 L.S.
Clearing and Grubbing 1 Acre

~Consolidation Contaminated Soils

a) Excavate and consolidate
contaminated soils from

former operation area 500 C.Y.
b) Import, place, compact

fill soils 500 C.Y.
RCRA Landfill Cap
a) Pregrade 1,000 C.Y.
b) Supply, place, compact

24 inches of clay 3,300 CY.
c) Supply, place, compact

18 inches of sand 2,500 C.Y.
d) Supply and install 60-mil

HDPE liner 5,000 SY.
e) Supply and install

filter fabric 5,000 S.Y.
f) Supply, place, compact

18 inches imported fill 2,500 Cy.
g) Supply and place 6 inches

of topsoil 850 Cy.
h) Hydroseed and fertilizer

cover ' 5,000 S.Y.

Implement Health and Safety
Plan including provision of PPE 1 L.S.

Project closeout and
demobilization 1 L.S.

SUBTOTAL - DIRECT CAPITAL COSTS

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




Item

II

111

REMEDIAL COMPONENT COST ESTIMATE
RCRA CAP
JADCO-HUGHES RLIFS

Estimated
Description Quantity Unit
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

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

TOTAL ESTIMATED COMPONENT COST

Unit
Cost

Total
Cost

$ 11,220
22,440
33,660

$ 67,320
$ 291,670
$_ 72920

64,590

($365,000
rounded)

$ 46,120

$ 107.600
$ 153,720
$ 38430
$ 192,150
($193,000
rounded)

$ 538.000



[tem

A3

Ad

AS

A6

A7

REMEDIAL COMPONENT COST ESTIMATE
SOIL VAPOR EXTRACTION
JADCO-HUGHES RIFS

Estimated
Description Quantity Unit
DIRECT CAPITAL COSTS
SOIL VAPOR EXTRACTION
i) Excavate contaminated soil

from former operations area
and consolidated with

landfill 500 c.y.
ii) Import place and compact _

backfill 500 C.Y.
Permitting and mobilization 1 L.S.

[nstall dual vacuum extraction

wells including manifold

installation and on-Site gas

chromatography (including Hé&S) 10 Ea.

Trial Start-up 1 L.S.

Operation (3 years)
(including H&S and monthly

emissions monitoring) 1 L.S.
Air Treatment by GAC 121,000 Lb.
Regrading of Landfill
i)  topsoil 295 Cy.
ii)  hydroseed and fertilizer

cover 1,760 S.Y.

SUBTOTAL - DIRECT CAPITAL COSTS

Unit
Cost

8.00
12.00

20,000.00

3,500.00

16,000.00

200,000.00

3.00

15.00

0.40

Total
Cost

$ 4,000
6,000

20,000

35,000

16,000

200,000

363,000

4,425



Item

11

11

REMEDIAL COMPONENT COST ESTIMATE
SOIL VAPOR EXTRACTION
JADCO-HUGHES RUFS

Estimated
Description Quantity Unit
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

OPERATION AND MAINTENANCE
(5% Discount Rate)

Nil

TOTAL ESTIMATED COMPONENT COST

Unit
Cost

Total
Cost

$ 32,460
64,920
97,380

$ 194,760
$ 843,390
$ 210970
$1,054,860

($1,055,000
rounded)

$ 0

$1,055,000



REMEDIAL COMPONENT COST ESTIMATE
EXCAVATION AND DISPOSAL AT RCRA LANDFILL
JADCO-HUGHES RI/FS

Estimated Unit Total
Item Description Quantity Unit Cost Cost

I DIRECT CAPITAL COSTS
A EXCAVATION AND DISPOSAL AT RCRA LANDFILL

Al Mobilization/demobilization 1 L.S. $ 10,000.00 $ 10,000

i) Excavation of contaminated soil
from former operations area 500 C.Y. 3.00 4,000
ii)  Import, place and compact
backfill in former operations
area 500 cy. 12.00 6,000

A3 Excavation of contaminated soil
from landfill 5,500 C.Y. 8.00 44.000

A.4  Transportation and disposal at
Pinewood, S.C. (including H&S) 9,000 Tons 205.00 1,845,000

A.5  Regrading of Landfill
i)  import, place and compact

backfill 5,500 C.Y. 12.00 66,000
ii) topsoil 295 c.y. 15.00 4,425
iii) hydroseed and fertilizer

cover 1,760 S.Y. 0.40 7

SUBTOTAL - DIRECT CAPITAL COSTS $1,980,130



Item

II

111

REMEDIAL COMPONENT COST ESTIMATE
EXCAVATION AND DISPOSAL AT RCRA LANDFILL
JADCO-HUGHES RI/FS

Estimated Unit Total
Description Quantity Unit Cost Cost
INDIRECT CAPITAL COSTS
Administration and Legal (5% of Direct Capital Cost) $ 99,010
Engineering (5% of Direct Capital Costs) 99,010
Construction Supervision (5% of Direct Capital Costs) 99,010
SUBTOTAL - INDIRECT CAPITAL COSTS $ _297.030
SUBTOTAL - CAPITAL COSTS $2,277,160
CONTINGENCY (25%) $ 569.290
TOTAL ESTIMATED CAPITAL COSTS 32,846,450
(52,846,000
rounded)

OPERATION AND MAINTENANCE
(5% Discount Rate)

Nil $ 0
TOTAL ESTIMATED COMPONENT COST $2.846,000



Item

A3

A4
A5
A6

A7

REMEDIAL COMPONENT COST ESTIMATE
ON-SITE INCINERATION
JADCO-HUGHES RIFS

Estimated

Description Quantity
DIRECT CAPITAL COSTS
ON-SITE INCINERATION
Circulating bed combustor
mobilization, demobilization,
permitting 1
Trial burn 1
Excavation of contaminated
soil from former
operations area 500
Excavation of contaminated soils
from landfill 5,500
Incineration of soils
(including H&S) 9,000
Backfilling of incinerated
soil on site 6,000
Regrading of landfill
i) topsoil 295
ii) hydroseed and fertilizer

cover 1,760

SUBTOTAL - DIRECT CAPITAL COSTS

Unit

L.S.

L.S.

C.Y.

C.Y.

Tons

CY.

cY.

S.Y.

Unit
Cost

$ 1,200,000.00

$ 250,000.00

8.00

8.00

205.00

18.00

15.00

0.40

Total
Cost

$ 1,200,000

230,000

4,000

44,000

1,845,000

108,000

$ 3,456,130




Item

I1

II1

REMEDIAL COMPONENT COST ESTIMATE
ON-SITE INCINERATION
JADCO-HUGHES RUFS

Estimated Unit
Description Quantity Unit Cost
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

OPERATION AND MAINTENANCE
(5% Discount Rate)

Nil

TOTAL ESTIMATED COMPONENT COST

Total
Cost

$ 172,810
172,810
172 810

$ 518430
$ 3,974,560
$§ 993640
$ 4,968,200

(34,968,000
rounded)

$ 0
$ 4,968,000



REMEDIAL COMPONENT COST ESTIMATE
MONITORING
JADCO-HUGHES RIFS

Estimated Unit Total
Item Description Quantity Unit Cost Cost
I DIRECT CAPITAL COSTS
Al Shallow saprolite monitoring _
well installation _ 2 Ea. $ 3,000 $ 6,000
A2 Deep saprolite monitoring
well installation 3 Ea. $ 8,000 $ 24,000
A3 Install piezometer 6 Ea. $ 1,000 $ 6.000
SUBTOTAL - DIRECT CAPITAL COSTS $ 36,000
I INDIRECT CAPITAL COSTS
Administration and Legal (5% of Subtotal) $ 1,800
Engineering (10% of Subtotal) 3,600
Construction Supervision (15% of Subtotal) 5,400
SUBTOTAL - INDIRECT CAPITAL COSTS $ 10800
SUBTOTAL - CAPITAL COSTS $__ 46,800
(547,000

rounded)



Item

Description

REMEDIAL COWONENT COST ESTIMATE

MONITORING

JADCQO-HUGHES RUFS

Estimated
Quantity

111 ANNUAL MONITORING
(5% Discount Rate)

A,

Years 1-2 Sample Collection and Analysis
* 50 samples @ $125/sample

* 50 VOC analyses @ $290/sample

* 20 BNA analyses @ $620/sample

¢ 20 Metals analyses @ $190/sample

* QA/QC (30% of sample analyses)
 Data management and reporting

Subtotal
Present Worth for Years 1 and 2

Years 3-30 Sample Collection and Analysis
* 27 samples @ $125/sample

» 27 VOC analyses @ $290/sample

* 20 BNA analyses @ $620/sample

* 20 Metals analyses @ $190/sample

* QA/QC (30% of sample analyses)

* Data management and reporting

Subtotal

Present Worth for Years 3 to 30

SUBTOTAL ANNUAL COST

CONTINGENCY (25%)

TOTAL ESTIMATED ANNUAL COSTS

TOTAL ESTIMATED REMEDIAL COMPONENT COST

Unit

$ 6,250/yr
$ 14,500/ yr
$12,400/yr
$ 3,800/yr
$ 9,200/yr
$ 10,000/yr

$56,150/yr

$ 3375/yr
$ 7,830/yr
$ 12,400/yr
$ 3,800/yr
$ 7,200/yr
$ 10,000/ yT

$ 44,600/ yr

Unit
Cost

Total
Cost

$ 104,000

$ 603,000
$ 707,000
§ 177000

$ 884,000
3 931.000



Item

A4

A5

Ab

A7

A8

A9

A0

REMEDIAL COMPONENT COST ESTIMATE
CULVERT REPLACEMENT
JADCO-HUGHES RUFS

Estimated
Description Quantity Unit
DIRECT CAPITAL COSTS
CULVERT REPLACEMENT
Project start-up and
mobilization -- L.S.
Construction facilities -- L.S.

Repair blocked section
i) Flow diversion -- L.S.
ii)  Excavate supply and

place new pipe and

backfill -- L.S.
iii) Soils consolidation on Site 150 C.Y.
Televise culvert -- L.S.

Clean culvert (optional)

i) Flow diversion -- L.S.
ii)  Clean culvert -- L.S.
iii) Soils consolidation on Site 10 C.Y.

Slipline culvert with 30-inch

HDPE pipe 420 L.F.
Manholes (12 feet deep) 2 Ea.
Plugs 2 Ea.
Implement Health and Safety
Plan including provision of PPE -- L.S.
Construction of Silte Spillway
i)  Clearing and grubbing 25 Acres
ii) Excavation of spillway

and Berm Construction 1,900 C.Y.
iii) Spoils Consolidation 600 CY.
iv) 6 inches topsoil 2,000 c.y.

iv) Hydroseed and fertilizer
cover 12,100 S.Y.

Unit
Cost

$ 800000 $
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

16,000.00

1,000.00
8.00
6.00

15.00

0.40

Total
Cost

8,000

5,000
4,700
12,100
900
7,500
4,700

12,500
60

2,500
15,200
3,600
30,000

4,840



Item

I1

111

REMEDIAL COMPONENT COST ESTIMATE
CULVERT REPLACEMENT
JADCO-HUGHES RIFS

Estimated
Description Quantity Unit
Project closeout and
demobilization -- L.S.

SUBTOTAL - DIRECT CAPITAL COSTS

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

OPERATION AND MAINTENANCE
(5% Discount Rate)

Nil

TOTAL ESTIMATED COMPONENT COST

Unit
Cost

6,000.00

Total
Cost

6,000

$ 204,100

$ 10,210
20,420
30,630

$ 61,260

$ 265,360

$ 66340

$ 331700

{8332,000
rounded)

$ 0

s 332000



Item

A3

A4

A5

A

A7

A8

A9

A0

REMEDIAL COMPONENT COST ESTIMATE

TREATMENT BY ULTRAVIOLET OXIDATION
AND DISCHARGE TO TRIBUTARY B

GROUNDWATER EXTRACTION,

JADCO-HUGHES RIFS

Estimated
Description Quantity Unit

DIRECT CAPITAL COSTS

EXTRACTION WELLS

Mobilization 1 L.S.

Install extraction wells

(6-inch diameter steel casing,

40 feet deep) 1 Ea.

Install extraction well 6-inch

diameter steel casing

20 feet deep) 2 Ea.

Perform pumping test 3 Ea.

Install 6-inch diameter perforated

drain (average depth 15 feet) 850 L.F.

Install submersible pumps 6 Ea.

Install manholes (18 feet deep) 5 Ea.

Construct forcemain from wells

and tile system to treatment

system 1,200 L.F

Supply electrical servicing,

controls and flow measurement 1 L.S.

Health and Safety 1 L.S.

ULTRAVIOLET OXIDATION

Treatment plant building 1 LS
~ UVO treatment system 1 L.S

DISCHARGE TO FITES CREEK

Discharge line to Tributary "B" 1 LS.

SUBTOTAL - DIRECT CAPITAL COSTS

Unit
Cost

$ 10,000.00

6,000.00

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

400,000.00

10,000.00

Total
Cost

$ 10,000

6,000

6,000

6,000

63,750
8,400

20,000

12,000

15,000

10,000

50,000

400,000

10.000

$ 617,120



Item

11

IT1

REMEDIAL COMPONENT COST ESTIMATE
GROUNDWATER EXTRACTION,
TREATMENT BY ULTRAVIOLET OXIDATION
AND DISCHARGE TO TRIBUTARY B
JADCO-HUGHES RUFS

Estimated Unit
Description Quantity Unit Cost

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

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

Total
Cost
$ 30,860
61,720
92,570
182,150
S 802,300
3 200,600
3 1,002,900
($1,003,000
rounded)
g 1,465,000
3 77,000
g 461,000
3 2,003,000
3 501.000
3 2.504.000



Item

Al

A2

Al

Ad

A5

A6

A7

A8

A9

A.10

B.1

B.2

REMEDIAL COMPONENT COST ESTIMATE
GROUNDWATER EXTRACTION,
PRETREATMENT BY AERATION

AND DISCHARGE TO POTW
JADCO-HUGHES RUFS

Estimated

Description Quantity Unit
DIRECT CAPITAL COSTS
EXTRACTION WELLS
Mobilization 1 L.S.
[nstall extraction well
(6-inch diameter steel casing,
40 feet deep) 1 Ea.
Install extraction wells
6-inch diameter steel casing
20 feet deep) 2 Ea.
Perform pumping test 3 Ea.
[nstall 6-inch diameter perforated
drain (average depth 15 feet) 850 L.F.
Install submersible pumps
(including one spare pump) 6 Ea.
Install manholes (18 feet deep) 5 Ea.
Construct forcemain from wells
and tile system to treatment system 1,200 L.F.
Supply electrical servicing,
controls and flow measurement 1 L.S.
Health and Safety 1 L.S.
PRETREATMENT BY AERATION
Aeration tank and pretreatment
system 1 L.S.
Carbon contactors and associated
piping 1 L.S.
HOOKUP TO POTW 1 L.S.

SUBTOTAL - DIRECT CAPITAL COSTS

Unit
Cost

$ 10,000.00

6,000.00

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

Total

Cost

10,000

6,000

6,000

6,000

63,730

8,400

20,000

12,000

15,000

10,000

50,000

50,000




Item

II

III

REMEDIAL COMPONENT COST ESTIMATE
GROUNDWATER EXTRACTION,
PRETREATMENT BY AERATION

AND DISCHARGE TO POTW
JADCO-HUGHES RUFS

Estimated Unit

Description Quantity Unit Cost

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

OPERATION AND MAINTENANCE
(5% Discount Rate)

Discharge to POTW (25 gpm @ $1.50/1000 gallons)
$20,000/ 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

TOTAL ESTIMATED COMPONENT COST

Total
Cost

$ 14,110
28,220
42,330

$ 84660

$ 366,810

§ 91,700

458,510

(459,000
rounded)

$ 307,000

$ 510,000

$ 155,000

$ 207,000
$ 1,279,000
$ 319750
$ 1,598.730
(51,599,000

rounded)



ITtem

A3

Ad

A6
A7

A8

A9

REMEDIAL COMPONENT COST ESTIMATE
SOIL FLUSHING
JADCO-HUGHES RUFS

Estimated

Description Quantity Unit
DIRECT CAPITAL COSTS
RECHARGE SYSTEM
Mobilization 1 L.S.
Install recharge forcemain
and distribution header to
recharge wells 1 L.S.
[nstall manholes
(15 ft. deep each) "3 Ea.
Install 6 inch diameter perforated
drain (average depth 15 ft) 300 L.F.
Install submersible sump pump 1 Ea.

Install hydraulic monitoring
system (piezometers) 10 Ea.

Contruct forcemain from collection
system to treatment plant 600 L.F.

Supply and install electrical
servicing controls and flow
measurement 1 L.S.

Health and Safety 1 L.S.

SUBTOTAL - DIRECT CAPITAL COSTS

Unit
Cost

Total
Cost

$ 700000 9 7,000

10,000.00

3,500.00

75.00

1,400.00

1,000.00

10.00

15,000.00

10,000.00

10,000

10,500

22,500

1,400

10,000

6,000

15,000

10,000

$ 92,400



[tem

II

11

REMEDIAL COMPONENT COST ESTIMATE
SOIL FLUSHING
JADCO-HUGHES RUFS

Estimated Unit Total
Description Quantity Unit Cost Cost

INDIRECT CAPITAL COSTS

Administration and Legal (5% of Direct Capital Cost) $ 4,620

Engineering (10% of Direct Capital Costs) 9,240

Construction Supervision (15% of Direct Capital Costs) 13,860

SUBTOTAL - INDIRECT CAPITAL COSTS $ 27,720

SUBTOTAL - CAPITAL COSTS ' $ 120,120

CONTINGENCY (25%) $ 30030

TOTAL ESTIMATED CAPITAL COSTS $ 150,150
($150,000
rounded)

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 $ 76,900

Additional sewerage charge

(5 gpm @ $1.50/1000 gallons

$4,000/yr for 30 years present worth $ 61,500

SUBTOTAL OPERATION AND MAINTENANCE $ 138400

CONTINGENCY (25%) 34,600

TOTAL ESTIMATED OPERATION AND MAINTENANCE COSTS $__173,000

TOTAL ESTIMATED COMPONENT COST $ 323000



APPENDIX E

LETTER FROM SUPPORT AGENCY
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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. Cobey, Jr., Secretary Director

24 September 1990

Mr. Greer C. Tidwell
Regional Administrator
US EPA Region IV
345 Courtland 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 jmperative 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
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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
operation to establish the technology’s reliability and ensure compliance with
the NPDES permit.

State concurrence in the Record of Decision and Remedial Alternative
Selection is based solely upon the information containec in the attached
Record of Decision and Remedial Alternative Selection. "Should the State
receive new or additonal 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.

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.

WLM/acr

Respectfully yours,

William L. Meyer

cc:  George Everett

Enclosures



