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EXECUTIVE SUMMARY 

This Remedial Investigation Report (RI Report) satisfies reporting requirements under 

Pennsylvania's Land Recycling and Environmental Remediation Standards Act (Act 2j 

statewide health standard and documents environmental conditions at the Jefferson Plant 

located in West Elizabeth, Pennsylvania. In accordance with the Notice of Intent to 

Remediate (NIR) submitted to the Pennsylvania Department of Environmental Protection 

(P ADEP) on February 25, 2003, Hercules Incorporated is seeking liability release under 

applicable Act 2 standards for site media (soil, groundwater, surface water, sediment, and 

indoor air). 

This RI Report has been prepared in accordance with Title 25, PA Code, Chapter 250 

regulations, and the Act 2 Technical Guidance Manual (PADEP, 2002). This report 

presents historical characterization data and evaluates potential exposure pathways 

identified in the site conceptual model. The RI Report findings are as follows: 
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• There are no surface or subsurface soil exceedances of applicable 
direct-contact Medium-Specific Concentrations (MS Cs) for 
constituents of concern (COC) listed on the NIR. Therefore, the 
direct-contact exposure pathway with respect to soils is insignificant 
and does not require further evaluation. 

• The soil-to-groundwater pathway for surface soils requires further 
evaluation for 1,2,4-trimethylbenzene (TMB), 1,3,5-TMB, 
ethylbenzene, and toluene. The soil-to-groundwater pathway for 
subsurface soils requires further evaluation for 1,2,4-TMB, 
1,3,5-TMB, benzene, and naphthalene. 

• Based on a comprehensive evaluation of site groundwater relative to 
Act 2 non-residential, used aquifer (total dissolved solids~ 2,500 
milligrams per liter [mg/1]) MSCs, the following parameters are 
considered to be COC for groundwater: 
- Volatile organic compounds: 1,2,4-TMB, 1,3,5-TMB, 

1, 1-dichloroethene, 1, 1-dichloroethane, cis-1,2-dichloroethene, 
acrolein, benzene, ethylbenzene, styrene, tetrachloroethene, 
trichloroethene, vinyl chloride, and o-xylene. 
Semivolatile organic compounds: 1,4-dioxane, benzo( a)pyrene, 
benzci(g,h,i)perylene, bis(2-ethylhexyl)phthalate, 
dibenzo(a,h)anthracene, naphthalene, and pentachlorophenol. 

ES-I 
f;!_UMMINGS 
RITER 



305/R2 

Inorganics: antimony, arsenic, barium, beryllium, cadmium, 
chromium, lead, nickel, thallium, and zinc. 

• The direct-contact exposure pathway related to potable on-site 
groundwater is incomplete. Currently, there is no known on-site use 
of groundwater, and site groundwater discharges to the unnamed 
tributary which transects the site and the Monongahela River. 
Restrictive covenants at the Jefferson Plant will limit on-site 
groundwater usage within the groundwater release of liability area to 
monitoring and remediation purposes only. 

• Based on surface water samples collected from the unnamed tributary 
to the Monongahela River, benzene and toluene exceeded Chapter 16 
criteria. The direct-contact exposure pathway for surface water is 
complete. 

• Based on sediment samples collected from the unnamed tributary to 
the Monongahela River, toluene, xylenes, benzo(a)pyrene, 
fluoranthene, naphthalene, phenanthrene, pyrene, arsenic, copper, 
nickel, and zinc exceeded U.S. Environmental Protection Agency 
(USEPA) ecological toxicity (Ecotox) criteria. The direct-contact 
exposure pathway for sediment is complete. 

• Analytical results for indoor air sampling did not exceed Occupational 
Safety and Health Administration (OSHA) permissible exposure limits 
(PELs), therefore, no further evaluation is needed. 

• Groundwater flow assessments conducted at the Under Creek Interceptor 
Trench (UCIT) and Lower Plant Interceptor Trench (LPIT) demonstrated that 
the trenches capture impacted groundwater and light non-aqueous phase liquids 
(LNAPL). 

• An investigation of the storm sewer system between the 837 Tank Farm and 
Upper Plant Areas indicates that impacted groundwater and LNAPL are 
infiltrating into the storm sewer and are discharging to J orgy's Pond. 

• A fate and transport analysis completed for the RI indicates that the surface 
water concentration of COC will not theoretically exceed any of the four water 
quality-based criteria used by PENTOXSD in the Finished Products Warehouse 
Area (southeastern portion of the site). Additionally, model simulations 
indicate that the surface water concentrations of COC in the Lower Plant Area 
(eastern portion of the site) will not theoretically exceed any of the four water 
quality-based criteria used by PENTOXSD. 
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REPORT 
REMEDIAL INVESTIGATION 
HERCULES INCORPORATED 

JEFFERSON PLANT. 
WEST ELIZABETH, PENNSYLVANIA 

1.0 INTRODUCTION 

Cummings/Riter Consultants, Inc. (Cummings/Riter) was retained by Hercules 

Incorporated to prepare this Remedial Investigation Report (RI Report) for the Jefferson 

Plant located in West Elizabeth, Pennsylvania (Figure 1). This report was prepared based 

upon the provisions of Pennsylvania's Land Recycling and Environmental Remediation 

Standards Act (Act 2) and the Final Draft of the Act 2 Technical Guidance Manual 

(TGM, Pennsylvania Department of Environmental Protection [PADEP], 2002) 

administered by the P ADEP. The scope of information contained in this RI Report is 

based on the findings of historical investigations conducted at the facility. 

This RI Report is structured as follows: Section 2.0 provides a site description, discusses 

the operational history of the Jefferson Plant, summarizes.the geologic and hydrogeologic 

setting information, and provides a description of the site conceptual model. Section 3.0 

summarizes previous investigations and remedial activities which describe the nature and 

extent of contamination. Section 4.0 evaluates environmental conditions with respect to 

soils, groundwater, surface water, sediment, and indoor air using applicable Act 2 

statewide health standards and other appropriate standards. Groundwater flow 

assessments related to on-site groundwater interceptor trenches are also discussed in 

Section 4.0. Section 5.0 identifies potential sources of constituents of concern (COC) in 

soils, groundwater, surface water, sediment, and indoor air. Section 6.0 identifies and 

evaluates migration pathways, and includes a fate and transport analysis of COC in 

groundwater. Section 7.0 summarizes the RI Report findings. 
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( 2.0 SITE DESCRIPTION AND IDSTORY 

The folJowing discussion of the site description and history has been modified from the 

description presented in the Description of Current Conditions (DOCC) and Work Plan 

(Management and Technical Resources, Inc. [MTR], 2003). 

2.1 PROPERTY DESCRIPTION 

The Jefferson Plant is located in the Borough of Jefferson, Pennsylvania, Allegheny 

County (Figure 1). The site is comprised of approximately 56 acres and is situated along 

the western bank of the Monongahela River directly adjacent to Lock and Dam No. 3. 

State Route 837 and the Norfolk Southern rail line bisect the Jefferson Plant. The 

· majority of the site is developed with paved roadways, buildings, process equipment, and 

aboveground storage tanks (ASTs). Several businesses and residences lie to the north 

and northeast of the property. The plant has seven major production areas which include: 

Upper Plant, V-8 Area, Office, Finished Products Warehouse, CS Plant, Lower Plant, and 

837 Tank Farm (Figure 2). 

2.2 SITE OWNERSHIP/OPERATIONAL HISTORY 

Operations at the former Hercules Incorporated site began in 1954 when the Pennsylvania 

Industrial Chemical Company (PICCO) began production of hydrocarbon resin. 

PICCO's operations were situated in the northeastern area of the Lower Plant. In 1973, 

Hercules Incorporated purchased PICCO's facilities, assets, and liabilities. In 1993, 

Hercules Incorporated formed a joint venture with Sanyo Chemical Company, Ltd. 

(Sanyo Chemical) located in Japan, which became Hercules Sanyo, Inc. (HSI). The HSI 

joint venture focused on specific manufacturing processes at the northeast end of the 

Lower Plant Area. Fourteen acres of industrial property, located to the south of the 

Lower Plant, were acquired by Hercules Incorporated in the early 1980s and 

subsequently developed into the CS Plant. In 1981, Hercules Incorporated purchased 

property from the McKeesport Industrial Development Authority that ultimately became 

the Finished Products Warehouse. In 2001, Eastman Chemical Resins, Inc. (Eastman) 

purchased the site from Hercules Incorporated. Also, in 2001, the joint venture between 
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( Hercules Incorporated and Sanyo Chemical (Japan) ended, and Sanyo Chemical_ and 

Eastman became the sole owners of the former PICCO operations located in the Lower 

Plant Area (Figure 2). 

Eastman currently manufactures hydrocarbon resins, intermediates, and co-products that 

are used in a variety of industries. Raw products consist primarily of petroleum-based 

hydrocarbon liquids. The raw products are polymerized into an intermediate product or 

resin solution that is ultimately used by industrial customers. The intermediates are 

shipped in bulk solid or liquid form via drums, tank car, and bags. 

2.3 GEOLOGIC SETTING 

2.3.1 Physiography and Topography 

The Jefferson Plant is situated within the Pittsburgh Low Plateau Section of the 

Appalachian Plateaus Physiographic Province. The current land surface within the 

Pittsburgh Low Plateau Section resulted from the stream erosion of a prehistoric plain 

and is characterized by narrow, relatively shallow, incised valleys (Sevon, 2000). The 

Jefferson Plant is bordered by the Monongahela River to the southeast. The topography 

of the facility is sloping, with a change in elevation of approximately 30 feet from the 

northwest property boundary to the southeast property boundary. The ground surface 

slopes to the southeast toward the Monongahela River. Surface water features are present 

at the Jefferson Plant including Jorgy's Pond and an unnamed tributary to the 

Monongahela River (Figure 3). 

2.3.2 Unconsolidated Deposits 

The unconsolidated deposits at the site consist offill material and Quaternary-age alluvial 

deposits. Fill material exists in some portions of the plant and is most prevalent in the 

western plant area (MTR, 2003). The fill material consists of varying amounts of sand, 

slag, brick fragments, and concrete. Based on review of historic topographic maps, it 

appears that up to 12 feet of fill has been placed in the western plant site areas (MTR, 

2003). Fill material is also used for the non-paved roadways at the site. 

Unconsolidated alluvial deposits exist beneath the plant area and generally display a 

fining upward sequence, attaining a maximum thickness of approximately 70 feet near 
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( 
the Monongahela River. The thickness of the alluvial deposits decreases to the west 

(837 Tank Farm Area) as the topographic relief increases. The basal portion of the 

alluvium is comprised of sand and trace gravels with lenticular deposits of clay and silt. 

The basal portion ranges in thickness from 15 feet to 25 feet. hnmediately above the 

basal portion layer, a silty sand/sandy silt is encountered over the majority of the site 

area. At some site locations (e.g., Lower Plant), the silty sand/sandy silt appears to. be 

absent and is likely replaced by a clayey silt/silty clay. The clayey silt/silty clay appears 

to be limited to the site boundary along the Monongahela River and extends to the west to 

the approximate mid-Lower Plant, CS Plant, and Finished Products Warehouse Areas. 

West of the mid Lower Plant, CS Plant, and Finished Products Warehouse Areas, the 

clayey silt/silty clay is absent and a silty sand/sandy silt unit exists. The clayey silt/silty 

clay ranges in thickness from approximately 8 feet to 40 feet with the maximum 

thickness observed in the northeastern Lower Plant Area. The silty sand/sandy silt can 

range in thickness from approximately 20 feet to 40 feet. Figure 3 shows the locations of 

two cross-sections constructed for the site. The cross-sections (Figures 4 .and 5) show the 

general stratigraphy of the unconsolidated and bedrock units encountered at the site. 

2.3.3 Bedrock 

Bedrock at the site includes the Casselman Formation of Pennsylvanian Age. The 

Casselman Formation is not exposed at the site, but underlies the alluvial deposits within 

the site area. The Casselman Formation is characterized primarily as interbedded 

sandstone and claystone. The Casselman Formation was encountered during drilling at 

depths ranging from approximately 58 feet to 77 feet below ground surface (bgs) during 

the 2003 to 2004 Cummings/Riter investigation at the site. The depth to the bedrock is 

the shallowest at the northwest portion of the site, and deepest to the southeast toward the 

Monongahela River. 

2.4 HYDROGEOLOGIC SETTING 

Groundwater is characterized by three distinct hydrogeologic zones at the site which are 

defined as the perched, unconsolidated shallow, and unconsolidated deep groundwater 

zones. These three zones are associated with either the fill or the unconsolidated 

Quaternary alluvium deposits that underlie the site. Each of these hydrogeologic zones is 

discussed separately in the following subsections. 
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( 2.4.1 • Perched Groundwater Zone 

Perched groundwater exists at some site areas and is dependent on the location and 

thickness of the fill. Perched groundwater likely exists as a result of the development of 

localized lower hydraulic conductivity (K) layers found above the shallow water table 

surface (MTR, 2003). The lower (K) layers have the ability to impede the downward 

vertical migration of infiltrating groundwater resulting in a perched groundwater zone. 

Perched groundwater has been extensively investigated in the Lower Plant due to the 

presence of light non-aqueous phase liquids (LNAPL) in that area. The perched 

groundwater zone can be attributed to the presence of a clayey silt/silty clay layer and/or 

the presence of fill material placed in this area. Perched groundwater also exists in the 

Upper Plant Area and has been observed as seepage along the northern banks of Jorgy' s 

Pond. The perched groundwater zone in the Upper Plant Area has formed from the 

placement of fill material over the existing ground surface. The fill in the Upper Plant. 

Area consists primarily of gravel, slag, and sand, which creates a layer of relative high 

K value. The former ground surface (which now underlies the fill) in the Upper Plant 

Area is characterized by a silty clay layer, which is less conducive to groundwater 

infiltration. 

The depth to perched groundwater can be relatively shallow, particularly in the western 

portion of the Upper Plant Area. Water was observed as shallow as two feet in some of 

the borings in this area during the site characterization in November and December 2003. 

Groundwater flow is toward the Monongahela River and generally follows topography in 

the perched groundwater zone. Perched groundwater (where present) is also believed to 

discharge to J orgy's Pond and the unnamed tributary to the Monongahela River. 

2.4.2 Shallow Unconsolidated Groundwater Zone 

Groundwater is present in the unconsolidated silty sand/sandy silt or clayey silt/silty sand 

associated with the deposition of the Quaternary alluvium. The depth to these deposits 

varies throughout the site depending on the thickness of the overlying fill material. The 

shallow groundwater is laterally consistent over the site area and forms the water table 

surface. Groundwater flow in the shallow zone is toward the Monongahela River. The 

unnamed tributary to the Monongahela River also acts as a localized discharge point for 

shallow groundwater. Several wells monitoring the shallow unconsolidated groundwater 
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zone located in the Upper Plant and Lower Plant Areas also contain LNAPL. 

Potentiometric surface maps depicting groundwater flow in the shallow unconsolidated 

groundwater zone during two monitoring events are included as Figures 6 and 7. 

The average horizontal hydraulic gradient in the shallow unconsolidated groundwater 

zone was 0.017 foot per foot (ft/ft) (southwestern portion of the site) and 0.018 ft/ft 

(eastern portion of the site) using water level data measured on February 26, 2004. 

Monitoring Wells E-1 and E-14 were used to calculate the average horizontal hydraulic 

gradient for the southwestern portion of the site and Monitoring Wells E-51 and W-7 were 

used for the eastern portion of the site. Based on an average K value of 0.56 foot/day and 

an assumed porosity of 0.25, the average linear groundwater velocity in the shallow 

unconsolidated groundwater zone is estimated to be approximately 0.04 feet/day (MTR, 

2003). 

2.4.3 Deep Unconsolidated Groundwater Zone 

The deep unconsolidated groundwater zone is characterized by sand with trace gravels, 

which are encountered at a depth of approximately 50 feet bgs. These basal sand and 

trace gravels occur just above the unconsolidated deposits/bedrock interface. The 

shallow and deep unconsolidated groundwater zones are hydraulically connected. The 

deep unconsolidated groundwater zone has an overall average K value of 8.56 feet/day 

· (or 3.02 x 10-
3 

centimeters per second [cm/sec]) based on slug testing (rising head and 

falling head) performed in the five new deep groundwater monitoring wells (E-59, E-60, 

E-61, E-62, and E-63) installed by Cummings/Riter in February 2004. Table 1 provides a 

summary of the K values for the deep unconsolidated groundwater zone wells tested 

during this investigation. 

The new deep groundwater monitoring wells are spatially distributed across the site; 

therefore, the average K value is believed to be representative of deep groundwater zone 

conditions at the site. Potentiometric surface maps depicting groundwater flow in the 

deep unconsolidated groundwater zone during two monitoring events are included as 

Figures 8 and 9. Lithologic boring logs and well installation details of the newly installed 

deep unconsolidated groundwater zone wells have been provided in Appendix A. 
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The deep unconsolidated groundwater zone has a horizontal hydraulic gradient of 

0.018 ft/ft using water level data from February 26, 2004 at Monitoring Wells E-3AD and 

E-17D. The average K value of 8.56 .feet/day for the deep unconsolidated groundwater 

zone was determined by the slug tests (both falling head and rising head) conducted at the 

five new deep groundwater monitoring wells (E-59, E-60, E-61, E-62, and E-63) installed 

by Cummings/Riter. The assumed porosity of the deep groundwater zone deposits is 

estimated to be 0.25, which is similarto the porosity of that of the shallow 

unconsolidated deposits. The average linear groundwater velocity in the deep 

unconsolidated zone is estimated to be approximately 0.62 feet/day. 

Vertical hydraulic gradients were assessed between the shallow and deeper intervals of 

the alluvial aquifer at five well pairs (E-8/E-9, E-13/E-14, E-17/E-18, E-24/E-46, and 

E-40/E-47) using the February 26, 2004 data. The comparison of the _water levels in the 

well pairs indicates that a downward vertical hydraulic gradient exists between the 

shallow and deep unconsolidated groundwater zones on the dates that the levels were 

recorded. Table 2 presents a summary of the water level elevations measured during this 

investigation. 

2.4.4 Surface Water/Groundwater Relationship 

The Monongahela River, and to a lesser extent, the unnamed tributary to the 

Monongahela River, influence groundwater flow patterns by providing a discharge point 

for site groundwater. Shallow groundwater flow is generally from northeast to southwest 

toward the Monongahela River. 

The unnamed tributary flows through the 837 Tank Farm Area and into a 36-inch culvert 

at its intersection with State Route 837. The culvert diverts surface water beneath the 

Upper Plant Area until it discharges into Jorgy's Pond (Figure 2). A second culvert also 

runs from the 837 Tank Farm Area to Jorgy's Pond. The second culvert is 24-inches in 

diameter and is located northwest of the unnamed tributary culvert. The second culvert 

diverts surface runoff water from two catch basins located on either side of State 

Route 837 to Jorgy' s Pond. The location of these storm water culverts are provided on 

Figure 3. Both of the culverts are believed to act as a localized discharge point for 

perched groundwater. 
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A videotape inspection of the two culverts conducted by Cummings/Riter in November 

2003 found several locations where groundwater was observed to be seeping into each 

culvert. A letter report (Cummings/Riter, 2004) was prepared containing a detailed 

description of the inspection findings. A copy of the letter report is included as 

Appendix B. Water samples were collected from the 36-inch culvert at various points 

along its length. The analytical results from these samples indicate that impacted 

groundwater may infiltrate into the storm sewer system. Findings of the culvert water 

sampling are further discussed in Section 4.6. 

From J orgy's Pond to the C5 Plant and Lower Plant Areas, the unnamed tributary flows 

southeast through a culvert beneath the railroad to a discharge point located in the 

northern portion of the C5 Plant Area (Figure 2). The unnamed tributary then flows to its 

discharge point at the Monongahela River. An impermeable synthetic liner was installed 

beneath the exposed portion of the unnamed tributary in the C5 Plant and Lower Plant 

Areas as part of the Uµder Creek Interceptor Trench (UCIT) installation. The liner is 

designed to minimize hydraulic communication between groundwater and surface water 

in the C5 Plant and Lower Plant Areas by directing groundwater that typically discharges 

to the unnamed tributary into a collection system for treatment. During non-pumping 

conditions, groundwater flow in the area of the UCIT is directed from west to east toward 

the Monongahela River. Under pumping conditions, groundwater in the vicinity of the 

UCIT is captured and transferred to the on-site treatment system. 

In the Lower Plant Area (Figure 2), groundwater discharge from the perched groundwater 

zone to the Monongahela River is influenced by the Lower Plant Interceptor Trench 

(LPIT). The LPIT was constructed to prevent the discharge of perched groundwater and 

LNAPL to the Monongahela River. Perched groundwater and LNAPL that collects in the 

LPIT is removed for treatment at the on-site treatment plant. 

2.5 CONCEPTUAL SITE MODEL 

This section, along with the information provided in Section 2.4 constitutes the 

conceptual site model which provides the information necessary to conduct the fate and 

transport analysis (Section 6.3). The following discussion updates the conceptual site 

model presented in the DOCC and Work Plan (MTR, 2003). 
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The conceptual site model was developed to describe mechanisms influencing the 

migration and fate of constituents released to soil and ultimately groundwater. The 

following sections describe the conceptual site model. 

2.5.1 Physical Conceptual Site Model 

hnpacts noted in site groundwater emanated from a series of undefined and unrelated 

releases over the life of the plant. It is believed that the number, magnitude, and 

frequency of releases at the plant have decreased over time due to efforts to continually 

upgrade operational areas and the focus placed on materials management. Therefore, the 

following description is more applicable to the early operational period of the plant than 

the current day plant. 

The source of constituents of interest (primarily aromatic VOCs) potentially occurred 

from past material handling practices, accidental releases, leaks, etc. During initial 

operations at the plant, there were fewer paved roadways, concrete floors, and secondary 

containment structures· than are now present at the site. In the absence of containment 

structures, a release likely migrated onto the ground surface. Once released to the ground 

surface, the mass (i.e., either product or dissolved aqueous phase constituents in water) 

entered the unsaturated zone and migrated vertically under the influence of gravity and/or 

driven by infiltrating precipitation. As the constituents migrated through the unsaturated 

zone, a percentage of the mass was adsorbed onto the sediments or held by capillary 

forces. The resultant effect is the presence of constituents in unsaturated soils. 

The dissolved aqueous phase likely reached groundwater before the product, since 

vertical migration of the dissolved aqueous phase was less impeded than the product. 

Once the dissolved aqueous phase encountered groundwater (perched or shallow), mixing 

occurred. Once entrained in groundwater, dissolved aqueous phase migration was 

controlled by the advective flow of groundwater. Though flow direction was influenced 

by the advective flow of groundwater, the constituent velocity was less than that of 

groundwater due to contaminant retardation (primarily, adsorption). Horizontally, the 

groundwater and the dissolved aqueous phase would migrate until intercepted at a 

hydraulic boundary (i.e., surface water bodies) where groundwater discharges. 
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Detected concentrations of dissolved phase constituents in groundwater samples collected 

from monitoring wells represent groundwater quality at that specific location in the 

aquifer or perched groundwater. Vertically, a downward hydraulic gradient has been 

observed and would promote the vertical migration of dissolved phase constituents to the 

deeper aquifer. However, the absence of constituents in the deep groundwater zone 

suggests that the vertical hydraulic conductivity of the unconsolidated deposits and 

natural attenuation factors have been effective in minimizing the vertical migration of 

dissolved phase constituents from the perched and/or shallow unconsolidated 

groundwater zones to the deep unconsolidated groundwater zone. 

Vertical migration of product through the unsaturated zone is believed to be slower than 

the dissolved aqueous phase and can be attributed to the product viscosity and 

overcoming physical dynamics such as interstitial tensions and capillary forces. Product 

will migrate to groundwater when a sufficient mass exists to overcome forces impeding 

the vertical movement.. Since the product has a specific gravity less than water, the 

product will form a layer on top of the water table when contacted. Since the product is 

immiscible, a separate phase distinct from groundwater forms and is referred to in this 

report as LNAPL. LNAPL, when encountered in monitoring wells, is usually detected as 

a measurable layer. Vertical migration ofLNAPL through the saturated zone is not 

possible since th.e specific gravity of LNAPL is less than that of water and (under the 

forces of buoyancy) will float. Horizontal LNAPL migration is influenced by the 

groundwater flow direction, and the ability to spread is a function of a continual input 

from a source. Similar to groundwater, LNAPL will migrate with groundwater until 

encountering a discharge boundary. LNAPL seeps formerly noted along the surface 

water bodies can be attributed to migrating LNAPL. However, operation of the LPIT and 

UCIT is effective in intercepting and containing LNAPL, thereby preventing LNAPL 

from migrating to surface water. 

LNAPL entrained within the unsaturated soils and groundwater can act as a continuing 

source of dissolved phase constituents to groundwater since complete LNAPL drainage is 

not possible due to it being entrained within porous media. When contacted by water, the 

resultant residual LNAPL promotes dissolution near the constituent solubility level. 
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LNAPL has been observed in perched and shallow unconsolidated zone monitoring wells 

in the 837 Tank Farm (one well), Upper Plant (three wells), CS Plant (one well), and 

Lower Plant (three wells) Areas (Figures 6 and 7) .. -

With regard to the dissolved phase chlorinated volatile organic compounds (VOCs) 

observed near the Finished Products Warehouse (Figure 2), it is postulated that former 

tenants of the warehouse may have improperly disposed of or accidentally released 

chlorinated VOC-impacted liquids on the ground within and near the warehouse. This 

theory is based on the groundwater analytical results in wells in the vicinity of the 

Finished Products Warehouse. The same physical forces responsible for the vertical 

migration of the dissolved aqueous phase aromatic VOCs described above are 

responsible for transporting the dissolved aqueous phase chlorinated VOCs to 

groundwater, where the constituents are introduced, mixed, and subsequently transported 

via advective groundwater flow to groundwater discharge boundaries. 

As discussed above, the surface water bodies act as discharge boundaries for 

groundwater. The installation of the UCIT and LPIT has effectively intercepted 

groundwater (and associated LNAPL) flow prior to reaching the surface water bodies. In 

particular, the impermeable synthetic liner placed within the unnamed tributary stream 

channel acts as a physical barrier for the discharge of groundwater to surface water. 

Since groundwater is pumped from the trenches, a gradient is induced in the area that 

directs groundwater and LNAPL toward a hydraulic low (cone of depression). The 

collected water is then treated on site and discharged to the local publicly owned 

treatment works (POTW). The presence of the UCIT and LPIT has significantly reduced 

LNAPL discharges observed in the surface water bodies. 
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C 3,0 PREVIOUS INVESTIGATIONS AND REMEDIAL 
ACTIVITIES 

The following discussion of the previous investigation and remedial activities has been 

modified from the description presented in the DOCC and Work Plan (MTR, 2003). 

3.1 PREVIOUS INVESTIGATIONS 

The following subsections present investigations conducted prior to and after Hercules 

Incorporated entered into the Consent Order Agreement (COA) at the Jefferson Plant 

with the PADEP in November 1989. The pre-COA investigations were performed by 

Roy F. Weston, Inc. (Weston). Post-1989 COA investigations were performed by several 

consulting firms including GAI Consultants, Inc. (GAI), ARCADIS Geraghty/Miller, Inc. 

(ARCADIS), and KU Resources, Inc. (KU). 

3.Ll Pre-Consent Order Investigations 

Weston initiated the first subsurface investigations at the site in 1982. The 1982 

investigation was performed to define the groundwater table surface, determine direction 

of groundwater flow, define the thickness and areal extent of LNAPL, and recommend 

strategies for eliminating seeps to the Monongahela River and removal of LNAPL. A 

total of 20 weJls were installed with 17 weJls located in the Lower Plant Area and 3 weJls 

located in the V-8 Area. 

In 1983 and 1984, Weston expanded the 1982 investigation and instaJled four large 

diameter (three, 12-inch and one, 6-inch) recovery wells and excavated five test pits. 

Three of the recovery wells were located in the Lower Plant Area and one well was 

located in the V-8 Area. The test pits were excavated to determine soil conditions in an 

area of the plant inaccessible to drilling. The wells were installed and pumped to 

evaluate alternate technologies for the interception and recovery of LNAPL. 

Weston also provided construction design for the LPIT to coJlect LNAPL and mitigate 

seepage to the Monongahela River. The LPIT was initiated in 1988 and was completed 

1989. The LPIT is discussed in later paragraphs. 
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3.1.2 . Post-Consent Order and Agreement Investigations 

GAi was retained to perform phased investigations in accordance with the COA. The 

phased investigations were conducted at the site to gain a better understanding of 

groundwater conditions. Numerous investigative activities· were performed over an 

approximate five-year period by GAi. The investigations performed and results of the 

investigations were provided in three separate reports: · 

• Final Report, Phase I Ground Water Evaluation, Jefferson Plant, West 
Elizabeth, PA (GAi, 1991); 

• Phase II Assessment Report, Jefferson Plant, West Elizabeth, PA 
(GAi, June 1993); and 

• Phase II Addendum Assessment of Conditions, Jefferson Plant, West 
Elizabeth, PA (GAi, October 1996). 

An overview of the GAi phased investigations is as follows: 

1990 Phase 1 Groundwater Investigation: Several groundwater investigations were 

completed by GAi in 1990. During the 1990 investigations, 18, two-inch inside diameter 

(I.D.) piezometers (E-1 through E-18) were installed in the shallow unconsolidated 

aquifer, 14 staff gauges (X-1 through X-14) were established along the unnamed 

tributary, measurement of groundwater and LNAPL levels were made at 30 monitoring 

well locations, and falling head slug tests were also performed at 30 monitoring well 

locations to obtain K values. The piezometer and staff locations are provided on 

Figure 3. Groundwater samples collected during 1990 were analyzed for constituents 

identified in the COA, which included benzene, toluene, xylenes, total organic carbon 

(TOC), total organic halogens (TOX), phenols, iron, sodium, manganese, sulfate and 

chloride, pH, and specific conductance. Ethylbenzene and styrene were also included as 

part of the groundwater analytical program though these constituents were not identified 

as COC in the COA. LNAPL samples were collected from wells containing measurable 

product and were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX), 

TOX, flash point, and heating value. 

1992 Phase 11 Investigation: Phase II investigations were initiated in 1992 by GAi and 

involved installing six additional wells (E-23 through E-28) and replacing one existing well 

(W-21Al). Wells E-19 through E-21 were installed by Environmental and Resources 
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Management in November and December 1991 as part of investigations in the Lower Plant 

Area and unrelated to investigations performed by GAL Figure 3 shows the locations of 

the wells. Rising head slug tests were performed on each of the newly instailed wells 

(E-19 through E-28 and W-21A). 

Quarterly groundwater sampling and measurements of groundwater, surface water levels, 

and LNAPL thickness were initiated in July 1992. Initially, groundwater was sampled in 

26 wells and 1 manhole, surface water and sediment sampled at 2 locations (X-2 and 

X-14), and product sampled in 4 wells. By the fourth quarterly event (April 1993), 

groundwater was sampled at 30 shallow wells, 6 deep wells, and 1 manhole. Surface 

water and sediment samples were also collected. The number and location of surface 

water and sediment samples remained constant during the first and second quarterly 

events; however, two background sediment samples were collected during the third 

quarterly event (January 1993). After the second quarterly event, product samples were 

not collected. The groundwater and surface water samples were analyzed for BTEX, · 

styrene, TOC, TOX, and phenol. The sediment samples were analyzed for total 

petroleum hydrocarbons (PHC). The results of the findings were provided to the PADEP 

in 1993 (GAI, 1993). 

1993 to 1996 Investigations: Numerous activities were conducted from 1993 to 1996 to 

further.assess site groundwater quality and flow conditions .. The groundwater assessment 

activities included the following: 
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• Continuation of the groundwater sampling and analytical program on a 
quarterly basis from July 1992 to April 1993; 

• Continuation of water level and LNAPL thickness measurements on a 
quarterly basis from July 1993 to April 1996; 

• Annual groundwater sampling of monitoring wells from October 1993 
to October 1995; 

• Sampling of select wells in October 1994; 
• Sampling surface water at the unnamed tributary upstream and 

downstream locations quarterly from July 1992 to April 1993, and 
annually from October 1993 to October 1995; and 

• Analyzing groundwater and surface water samples for BTEX, styrene, 
total phenolics, TOC, and TOX. 
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Additional borings were drilled to investigate the top of clay and/or facilitate plapement 

of monitoring wells to further define groundwater impacts. The borings and wells drilled 

over the three-year period included 18 new wells (E-29 though E-33 and E-35 through 

E-47), 2 replacement wells (E-3A replacing E-3 and E-34 replacing W-17), and 5 soil 

borings (GAI-1 through GAI-5). Figure 3 shows the location of the monitoring wells. 

Rising head slug tests were also performed on 13 wells (E-30 through E-33, E-35, and 

E-37 through E-44). 

An underground storage tank (UST) was identified immediately east of the Finished 

Products Warehouse (Figure 2). Four borings (GAI-2 through GAI-5) were advanced to 

investigate soil quality near the perimeter of the UST. Soil samples from borings GAI-2 

through GAI-5 were composited for laboratory analysis of VOCs, PHC, and TOX. Two 

shallow groundwater monitoring wells (E-40 and E-41) and three deep wells (E-45 

through E-47) were also installed to investigate groundwater quality downgradient at the 

UST. Well locations are included on Figure 3. Groundwater samples were collected 

from a total of 10 wells to assess groundwater quality in the vicinity of the UST. Three 

wells (E,24, E-40, and E-41) are shallow and located hydraulically downgradient from 

the UST and one well (E-29) is located north of the UST within close proximity to the 

Finished Products Warehouse. 

3.1.3 Due Diligence Investigations 

In 2000, two due diligence investigations were performed in anticipation of Hercules 

Incorporated selling the plant to Eastman. KU performed a due diligence investigation in 

the former PICCO resins plant formerly operated jointly as HSI. AR CAD IS performed 

investigations in the remaining plant areas. 

2000 AR CAD IS Investigation: The AR CAD IS investigations were conducted in 

October and November 2000. The investigations focused on assessing groundwater, soil, 

surface water, and sediment quality. A total of 46 soil samples were collected from 

28 soil boring locations (SB-Fl through SB-F28). A total of 38 groundwater samples 

were collected from 15 existing monitoring wells (W-IA, W-2A, W-15, E-4, E-24, E-27, 

E-29, E-33, E-34, E-35, E-37, E-38, E-43, E-46, and MW-3), 6 newly installed wells 

(MW-Fl through MW-F5, and MWD-Fl), and 17 newly installed temporary wells· 
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(SB-F7 through SB-F19 and SB-F21 through SB-F23) (Figure 10). A total offive 

surface water/sediment samples (SD-Fl/SW-Fl through SD-F5/SW-F5) and one 

composite sediment sample were collected from the unnamed tributary (Figure 10). 

Each of the soil samples collected was analyzed for select VOCs, semivolatile organic 

compounds (SVOCs), inorganics (metals), pesticides/herbicides, and polychlorinated 

biphenyls (PCBs). Groundwater and surface water samples were analyzed for the same 

select list of parameters as the soil. Sediment samples were analyzed for VOCs, SVOCs, 

and metals. One composite sediment sample was collected and analyzed for 

pesticides/herbicides and dioxins/furans. 

2000 KU Investigations: The KU investigations were focused to the Lower Plant Area 

on property formerly owned by HSI and commonly referred to as the PICCO resins plant. 

The KU investigations were performed in October and November 2000. The KU 

investigations focused_ on assessing soil and groundwater quality on the former HSI 

property. A total of 10 soil borings (Bl through Bl0) were drilled and 9 soil samples 

collected, while groundwater samples were obtained from 8 monitoring wells and 

manholes (E-31, W-2A, E-37, E-39A, E-28D, MH-3, MH-4, and MH-5). Figure 11 

shows the boring and monitoring well locations completed during the KU investigation. 

3.2 ANNUAL GROUNDWATER MONITORING 

In accordance with the COA, Eastman monitors groundwater on an annual basis. The 

annual groundwater monitoring program consists of measuring groundwater and LNAPL 

levels in site wells and measuring surface water levels at various staff gauges established 

on the unnamed tributary and the Monongahela River. In addition, organic vapor 

measurements are also made at each well location upon opening the well cap. 

3.3 WELL REPLACEMENT AND ABANDONMENT 

In December 2001, the 17 temporary wells (Figure 10) installed by ARCADIS were 

either converted to permanent monitoring wells (11 wells) or abandoned (6 wells). The 

temporary wells were converted to permanent wells by removing or overdrilling the 

temporary well casing to facilitate placement of a two-inch I.D. polyvinyl chloride (PVC) 

monitoring well using 4¼-inch I.D. hollow-stem augers. Each well was completed by 
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placing a sand pack around the well screen to a height of approximately two fee\ above 

the screen followed by an approximate two-foot bentonite seal and cement grout to 

ground surface. A protective casing was also installed around each well. The new 

permanent wells were also surveyed to aid in the determination of groundwater 

elevations. 

3.4 INTERIM REMEDIAL MEASURES 

Hercules Incorporated has undertaken numerous remedial projects in an effort to mitigate 

discharges to the Monongahela River and the unnamed tributary, and to minimize the 

potential for future accidental releases to the environment. The following subsections 

provide an overview of the remedial projects completed by Hercules 

Incorporated/Eastman. 

3.4.1 Interceptor Trenches 

As previously discussed, two interceptor trenches, the LPIT and the UCIT, were installed 

to mitigate discharges to the Monongahela River and the unnamed tributary. Figure 3 

shows the location of the LPIT and UCIT, and Figure 12 shows a cross-sectional view of 

the LPIT and UCIT relative to the unnamed tributary and the Monongahela River. Each 

is discussed in the following paragraphs. 

Under Creek Interceptor Trench: The UCIT represented the preferred remedial 

alternative to mitigate discharges to the unnamed tributary in the northwestern Lower 

Plant Area and northern CS Plant Area (Figure 2). The UCIT extends from the culvert 

outlet from Jorgy's Pond to Second Street (Figure 3). The UCIT was installed in 1995 

and has an approximate length of 550 feet. 

The design of the UCIT includes a barrier and appurtenances installed that provide a 

means to recover groundwater and LNAPL prior to reaching the unnamed tributary to the 

Monongahela River. The UCIT was constructed within the unnamed tributary stream 

channel and involved placing two, six-inch I.D. high-density polyethylene (HDPE) pipes 

within sub-grade material and covering with a 60-mil HDPE liner. The purpose of the 

· HDPE liner is to provide an impermeable barrier between discharging groundwater and 

surface water. Fill material was placed over the HDPE to restore the stream bottom. 

305/R2 - 17 -
r;!!}MMINGS 
'f(,ITER 



Four manholes (MH-A through MH-D) were installed and connected with HDPE piping. 

Water from the UCIT is pumped to the waste water treatment plant which is located to 

the east of the trench. Groundwater withdrawal from the UCIT is controlled 

automatically by using a float switch on the evacuation pump in Manhole A. Hydraulic 

control between surface water and groundwater is not required for the UCIT. Figure 12 

provides the construction details of the UCIT. 

Lower Plant Interceptor Trench: Investigations in the 1980s were performed to identify 

the extent of groundwater impacts and gather data to evaluate remedial technologies to 

mitigate LNAPL seeps to the Monongahela River in the Lower Plant Area. Based on the 

evaluation of existing data and site hydrogeologic conditions, an interceptor trench was 

selected as the preferred remedial technology to mitigate discharges to the Monongahela 

River. The COA specifically identified installation of the LPIT. 

The LPIT was installep in the eastern limits of the Lower Plant Area along the western 

bank of the Monongahela River (Figure 3). Installation of the LPIT was initiated in 1988 

and began operating in 1990 (GAI, 1996). The original LPIT length was 575 feet, which 

was extended approximately 55 feet in 1997. The trench is approximately 630 feet long 

and attains an approximate maximum depth of 25 feet at Manhole MH-3 (Figure 12). 

Design groundwater flow to the trench was estimated at 15 to 50 gpm. Five, four-foot 

I.D. manholes interconnected with a six-inch I.D. HDPE perforated pipe (MTR, 2003) 

are installed within the trench (Figure 12). Of the five manholes, one manhole (MH-3) 

serves as the collection point while the remaining manholes act as observation points 

(Weston, 1986). Pumps were installed in each manhole. A water treatment system 

consisting of a pre-engineered building, oiVwater separator, one carbon adsorption 

system containing two carbon beds, and one oil decanter was also installed to treat 

groundwater and LNAPL collected from the LPIT. The treated effluent is either reused 

or discharged to the local POTW. 

The trench is operated on a regular basis with the goal of preventing the flow of 

groundwater and LNAPL from the site to the Monongahela River. The amount of water 

pumped from the LPIT is dependent on the river level since a hydraulic connection exists 

between groundwater and surface water. Pumping from the LPIT is controlled primarily 

. by automatic float switches which help maintain a constant water level in the LPIT. 
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3.4.2 . Jorgy's Pond 

Jorgy's Pond is characterized as an open area of the unnamed tributary located in the 

Upper Plant Area (Figure 3). Groundwater and light PHC seeps are visible on the 

northern banks of Jorgy' s Pond. To minimize the impacts of discharges to surface water 

in J orgy's Pond, Hercules Incorporated installed a gooseneck structure that permits the 

flow of water while slowing the passage of LNAPL or ·sheens downstream. LNAPL and 

sheens that accumulated on the water surface were manually removed in the past. 

The current discharge configuration has been effective in minimizing the discharge of 

LNAPL and sheens to downstream sections of the unnamed tributary and ultimately the 

Monongahela River. Currently, a remedial alternative for Jorgy's Pond is being designed 

to further minimize the discharge of LNAPL to the unnamed tributary to the 

Monongahela River. 

3.4.3 LNAPL Collection 

Since 1994, Hercules Incorporated and Eastman have removed LNAPL from select site 

monitoring wells. The wells currently targeted for LNAPL removal are based on LNAPL 

observations made in site monitoring wells in December 2001. With the exception of 

W-7, and where multi-year data exist, the general trend indicates a decrease in LNAPL 

recovered over time for Wells W-2A, E-6, E-25, and E-36. The current LNAPL removal 

program involves removing LNAPL from eight wells (W-7, W-18A, E-6, E-26, E-30, 

E-33, E-36 and E-43). LNAPL was not observed in Wells W-7, E-33, and E-43 during 

the Cummings/Riter site investigation. LNAPL is also removed indirectly through 

operation of the UCIT and LPIT systems. However, no measurements of the quantity of 

LNAPL removed by pumping from the trenches have been obtained historically during 

operation of these systems. 

3.4.4 Facility Upgrades 

Since 1988, Hercules Incorporated and Eastman have undertaken numerous activities to 

upgrade the facility infrastructure minimizing the release of constituents to the . 

environment and to be in compliance with various federal, state, and local regulations. 

The major facility upgrades occurred in the late 1980s, mid 1990s, and late 1990s, and 

are currently ongoing. 
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During the late 1980s, a systematic program was started to identify areas of potential 

inadequacies followed by developing solutions to address the inadequacies and ultimately 

correcting the inadequacies identified. Internal assessment_s prepared by Hercules 

Incorporated in the late 1980s identified eight separate areas that required upgrades. 

These areas included groundwater contamination, spill containment, storage tanks, waste 

water treatment plant, air emissions, tank foundations, storm water control, and waste 

water pretreatment plant upgrade. The projects implemented and completed are. 

numerous and the details associated with the projects are beyond the scope of this report. 

However, examples of some of the work completed during the 1980s include the 

following: 

• Upgrading and installing concrete dike walls; 
• Upgrading and installing new spill containments areas; 
• Installing earthen dikes along the unnamed tributary and Monongahela 

River; 
• Waste water treatment plant instrumentation and filter cake process 

upgrades; 
• Installation of concrete foundations at various tank locations; 
• Installation of concrete floors in process areas; and 
• Installation of sumps and pumps in process areas. 

From the mid-l 990s to the present, Hercules Incorporated and Eastman implemented a 

three-phase spill containment program that identified various plant areas requiring 

upgrades or the addition of structures that would minimize potential releases to the 

environment. In concept, the spill containment program was similar to the program 

implemented in the late 1980s in that structures would be installed at various plant 

locations to minimize the potential for release to the environment. Examples of some of 

the projects include the installation of curbing, sumps, roofs (to divert rain water), the 

sealing or upgrading of spill containment structures, the addition of secondary 

containment structures, and placement of drip pans. The spill containment program 

addressed numerous site areas. 

In 2001, Eastman completed a tank prioritization model that established an inspection 

schedule for large ASTs over a 10-year period ending in 201 I. As part of this program, 
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( Eastman is also upgrading its ASTs. The upgrades include repair of the tank shell if 

necessary, inspection of the concrete floor and replacement or repairs if necessary, and 

installation of!eak detection (MTR, 2003). 

3.4.5 Underground Storage Tank Closure 

A UST was discovered in the early 1990s during the Phase II activities near the Finished 

Products Warehouse (Figure 2). The UST was not relatedto Hercules Incorporated's 

operations, but rather to a former property owner prior the Hercules Incorporated 

ownership. The UST is approximately 32 feet long, 8 feet in diameter, and has 

approximately 12,000 gallons of capacity (GAI, 1996). The top of the UST is believed to 

be approximately 10 feet bgs (GAI, 1996). A 2-foot wide manhole opening extends 

approximately 2 feet above ground surface along with an 8-inch vent pipe and inlet pipe. 

Approximately 1,300 gallons of sludge were estimated to remain in the bottom of the 

UST (GAI, 1996). Due to the UST's close proximity to the Finished Products 

Warehouse, an in-place closure was performed. The UST in-place closure was 

performed in June 2002 under PADEP's Reference Document No. 02-19323. Closure 

consisted of removing the sludge and debris, filling with concrete, and welding pipe 

orifices. Approximately 2,000 gallons of sludge was removed. The sludge was 

characterized as non-hazardous, and transported to Waste Management, Inc.'s American 

Landfill located in Waynesburg, Ohio on July 19, 2002 for solidification and disposal. 
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4.0 SITE CHARACTERIZATION 

As part of the RI Report, soil and groundwater analytical data collected during the due · 

diligence investigations by ARCADIS and KU in 2000 and by Cummings/Riter in 

November 2003 through March 2004 were compared to applicable Act 2 standards. 

Criteria for characterization of soils and groundwater are the P ADEP Act 2 statewide 

health, non-residential, medium-specific concentration (MSC) standards. Soil criteria 

used in this comparison were the statewide health, direct-contact MS Cs for non

residential properties (surface and subsurface. categories) and the soil-to-groundwater 

MSCs (the higher of the generic values or 100 times the groundwater MSC) for non

residential, used aquifers, with total dissolved solids (TDS) ~ 2,500 milligrams per liter 

(mg/1). 

Groundwater results were compared to non-residential, used aquifer MSCs (TDS ~ 

. 2,500 mg/1). Surface water results were compared to the most stringent of the three 

criteria set by Pennsylvania Code, Title 25, Chapter 16 (PA Code, 2000). Sediment 

results were compared to the analytical results from the background sediment sample 

location. The background sediment sample location represents the farthest upstream 

sample location on site and is representative of background. Sediment sample analytical 

results were also compared to the U.S. Environmental Protection Agency (USEP A) 

Ecological Toxicity (Ecotox) Threshold Benchmark values in Superfund ecological risk 

assessments (USEPA, 1996). 

Field forms including well development forms, well purging forms, sample collection 

reports, and chain-of-custody forms for samples collected by Cummings/Riter are 

presented in Appendix C. Additionally, laboratory analytical data reports (on compact 

disk) and data validation summary forms are presented in Appendix D 

4.1 SOILS 

The following subsections provide a summary of site characterization soil results as 

compared to applicable Act 2 MSCs. 
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4.1.1 · Surface Soils 

Two surface soil samples (SB-FSA and SB-F17A) were collected by ARCADIS and one 

surface soil sample (B-7) was collected by KU in 2000 as part of the due diligence 

investigations. The surface soil samples were analyzed for select VOCs, SVOCs, 

inorganics, and PCBs. There were no exceedances of the applicable Act 2 direct

contact MS Cs in the samples collected by ARCADIS and KU. Sample B-7 collected 

by KU had soil-to-groundwater pathway MSC exceedances for 1,2,4-trimethylbenzene 

(TMB), 1,3,5-TMB, and ethylbenzene. Tables 3 and 4 provide a summary of the 

analytical results for the AR CAD IS and KU surface soil samples, respectively. Surface 

soil sample locations from the ARCADIS and KU investigations are shown on Figures 10 

and 11, respectively. 

Surface soil samples (0 to 2 feet bgs) were collected from 26 borings advanced during the 

soil characterization conducted by Cummings/Riter in November and December 2003. 

Soil headspace readings for each sample were measured prior to sampling to assess the 

presence to VOCs. The surface soil samples were analyzed for Appendix IX VOCS, 

(including 1,2,4-TMB, 1,3,5-TMB, and cis-1,2-dichloroethene [DCB]), Appendix IX 

SVOCS, and Appendix IX inorganics. There were no direct-contact MSC 

exceedances in the surface soil samples collected by Cummings/Riter. There was one 

soil-to-groundwater pathway exceedance of the Act 2 regulatory limits for toluene in 

Sample C-4 (0 to 2 feet). Table 5 provides a summary of the surface soil analytical 

results from the Cummings/Riter site characterization investigation while Figure 13 

shows the soil boring locations. Soil boring logs have also been provided in Appendix A. 

4.1.2 Subsurface Soil 

Subsurface soil samples were collected by both ARCADIS and KU as part of their due 

diligence investigations in 2000. A total of 34 subsurface soil samples (2 to 15 feet) were 

collected by ARCADIS and 10 subsurface soil samples were collected by KU. The 

subsurface soil samples were analyzed for select VOCs, SVOCs, inorganics, and PCBs. 

There were no Act 2 direct-contact MSC exceedances reported for the AR CAD IS 

and KU subsurface soil samples. However, there were several Act 2 soil-to

groundwater MSC exceedances. Samples SB-F2/MW-F2A and SB-F3/MW-F3A 

collected by ARCADIS reported naphthalene concentrations exceeding the soil-to

groundwater MSC. Sample B 1 collected by KU reported a benzene concentration, while 
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Samples Bl, BS, and B6 reported 1,2,4-TMB and naphthalene concentrations above 

corresponding soil-to-groundwater MSCs. Also, Samples Bl and BS reported 1,3,5-

TMB concentrations above its corresponding soil-to-groundwater MSC. Tables 6 and 7 

provide a summary of the analytical results for the AR CAD IS and KU subsurface soil · 

samples, respectively. Figures 10 and 11 show the ARCADIS and KU subsurface boring 

locations, respectively. 

A total of 41 subsurface soil samples were collected by Cummings/Riter personnel during 

the 2003 to 2004 site characterization. A truck-mounted Geoprobe® was utilized to collect 

the subsurface soil samples using direct-push technology (DPT). Macro-core samplers 

with new acetate liners were advanced to collect the samples. Representative samples 

from each two-foot interval were placed into plastic sealable bags and were allowed to 

equilibrate for a minimum of five minutes. The soil samples were then screened for total 

organic vapors using a photoionization detector (PID) with a 10.2 electron volt (eV) lamp. 

A sample from the tw9-foot interval exhibiting the highest PID reading was collected and 

sent for laboratory analysis. If elevated PID readings were not detected in a sample, soil 

from the two-foot interval immediately above the water table was sampled and sent for 

laboratory analysis. The subsurface soil samples were analyzed for Appendix IX VOCS, 

(including 1,2,4-TMB, 1,3,5-TMB, and cis-1,2-DCE), Appendix IX SVOCS, and 

Appendix IX inorganics. 

Analytical results for the subsurface soil samples were compared to the appropriate Act 2 

standards. There were no subsurface soil direct-contact MSC exceedances for VOCs, 

SVOCs, or inorganics. Furthermore, the detected concentrations of SVOCS and 

inorganics in subsurface soil samples did not exceed the soil-to-groundwater Act 2 

MSCs. Subsurface soil samples with reported exceedances of applicable soil-to

groundwater MSCs are summarized for specific COC as follows: 

305/R2 

• 1,2,4-TMB-inSamplesC-l (17.Sto 19.Sfeetbgs), V-1 
(12.9 to14.9 feet bgs), and TF-5 (7.7 to 9.7 feet bgs); 

• 1,3,5-TMB-in Samples C-1 (17.5 to 19.5 feetbgs), V-1 (12.9 to 
14.9 feet bgs), and TF-7 (5.5 to 7 feet bgs); and 

• Benzene- in Sample V-1 (12.9 to 14.9 feet bgs). 
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Table -8 provides a summary of the subsurface soil analytical results collected by 

Cummings/Riter while Figure 14 provides the subsurface boring locations with soil-to

groundwater MSC exceedances. Soil boring Jogs are presented in Appendix A. 

4.2 GROUNDWATER 

Compounds detected in groundwater samples have been (conservatively) compared to 

Act 2 used aquifer criteria. Currently, there is no on-site groundwater usage. Hercules 

Incorporated and Eastman are proposing to implement a deed restriction for groundwater 

usage at the Jefferson Plant. This restriction will limit groundwater usage for 

remediation/monitoring purposes only. 

Groundwater samples were collected by AR CAD IS and KU in 2000 as part of the due 

diligence investigations. A summary of the AR CAD IS analytical results for groundwater 

and a comparison of groundwater results to Act 2 standards are provided in Table 9. The 

following table provides a summary of the groundwater MSC exceedances from the 

groundwater samples collected by ARCADIS in October/November 2000: 

Number of 
Act2MSC Wells With 

October/November 2000 (µg/1) Exceedances 
voes (L12/I) 
1, 1-Dichloroethane (DCA) 110 1 
cis-1,2-DCE 70 2 
Benzene 5 7 

Ethyl benzene 700 5 

...... 
.. Styrene 100 2 
Toluene 1,000 1 
Trichloroethene (TCE) 5 2 

.. Vinyl Chloride 2 2 
Xvlenes 10,000 1 

SVOCs (110/1) 

bis(2-Ethylhexyl)phthalate 
6 1 

Naphthalene 
100 5 
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Exceedance Wells 

E-24 
E-24 and SB-F9 
E-27, MW-F4, MW-F5, 
SB-Fl 8, SB-F22, W-2A, 
and W-15 
E-43, MW-F4, MW-F5, 
SB-F22, and W-15 
E-43 and MW-F4 
MW-F4 
E-29 and SB-F8 
E-24 and SB-F9 
W-15 

MW-F3 

E-46, MW-F4, SB-FJ8, 
W-2A, and W-15 

Range of 
Exceedances 

(µg/1) 

1,700 
84 - 3,200 
17 C 6,200 

790 - 19,000 

460 - 2,300 
1,400 

11 - 190 
2.4 - 360 

15,000 

6.9 

240 - 1,500 
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Number of Range of 
Act2MSC Wells With Exceedance Wells Exceedances 

October/November 2000 (µg/1) Exceedances (µg/1) 

Inor~anics (total) ("on) 

Antimony 6 4 E-35, E-37, SB-Fl 6, and 6.9 - 14.0 
SB-F21 

Arsenic 50 3 E-37, SB-Fl 6, and SB-F21 140 - 293 

Barium . 
2,000 I E-37 3,140 

. Be_r.):'.llium 
4 3 E-37, SB-Fl 6, and SB-F21 14-29 

Cadmium 5 I E-35 17.2 

Chromium 100 9 E-37, E-49, SB-F9, SB-FJ3, 163 - 1,400 
SB-Fl4, SB-FIS, SB:Fl6, 
SB-FIS, and SB-F21 

Lead 5 17 E-27, E-29, E-33, E-35, 5.2 - 504 
E-37, E-3S, SB-FS, SB-F9, 
SB-FI0, SB-Fl3, SB-Fl 4, 
SB-FIS, SB-FJ6, SB-FIS, 
SB-Fl 9, SB-F-21, and 
SB-F22 

Nickel 100 9 E-35, E-37, E-46, SB-Fl3, 122 - 1,190 
SB-Fl4, SB-FIS, SB-Fl6, 
SB-FIS, and SB-F21 

The concentrations of nine constituents were found to exceed the applicable Act 2 

standards in groundwater samples collected by KU in 2000. A summary ofanalytical 

results for groundwater and a comparison of groundwater results to Act 2 standards are 

provided in Table 10. The COC that exceeded corresponding Act 2 MSCs and the wells 

at which the exceedance occurred include the following: 

• Antimony- Monitoring Well E-37; 
• Arsenic -Monitoring Well E-37; 
• Benzene - Monitoring Well W-2A; 
• Chromium - Monitoring Well E-37; 
• Lead - Monitoring Well E-37 and E-38; 
• Naphthalene-Monitoring Wells E-31, E-38; and W-2A; 
• 1,2,4-TMB -Monitoring Wells E-31, E-38, E-39A, and W-2A; 
• 1,3,5-TMB -Monitoring Wells E-31, E-38, E-39A, and W-2A; and· 
• Zinc -Monitoring Well W-2A. 
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( Cummings/Riter performed groundwater sampling during two events occurring from 

January 26 to February 5, 2004 and from March 1 to 2, 2004 at the Jefferson Plant. Prior 

to initiating groundwater sampling activities, a complete round of groundwater levels was 

measured at the site monitoring wells and piezometers. The depth to LNAPL and 

product thickness were also measured in the wells where LNAPL was observed. Table 2 

provides a summary of the water levels/product thickness from two water level 

monitoring events. Potentiometric surface maps were constructed to depict groundwater 

flow in the shallow (Figures 6 and 7) and deep (Figures 8 and 9) unconsolidated 

groundwater zones for the two events. 

During the first sampling event (January 26 to February 5, 2004), a total of 43 wells were 

sampled using low-flow purging and sampling techniques. The objective of the first 

sampling event was to confirm analytical results from the two due diligence 

investigations in 2000 (KU and ARCADIS). 

Prior to the installation of five new deep groundwater monitoring wells in January 2004, 

there were limited data (analytical and water level) for the deep unconsolidated 

groundwater zone at the Jefferson Plant. A total of 13 deep wells were sampled during 

the second event. Additionally, three shallow unconsolidated groundwater zone wells 

(E-21, W-lA, and W-7) that could not be located during the first round of sampling due 

to snow and ice cover were also sampled during the second sampling event. The purpose 

of the second sampling event (March 1 to 2, 2004) was to provide additional analytical 

data for the deep groundwater zone, and collect samples from wells that could not be 

located during the first event. 

The samples were analyzed for Appendix IX VOCs (including 1,2,4-TMB, 1,3,5-TMB, 

and cis-1,2-DCE), Appendix IX SVOCs, Appendix IX incirganics, and TDS. The 

Appendix IX inorganic samples were field filtered directly from the discharge tubing 

using a 0.45-micron filter; therefore, the analytical results represent the dissolved fraction 

of inorganics in groundwater. The following paragraphs summarize groundwater 

analytical results for the samples collected by Cummings/Riter with respect to Act 2 

MSCs. 

305/R2 - 27 -
(;!_UMMINGS 
ItITER 



( 4.2.1 · Volatile Organic Compounds 

The concentration of select VOCs were found to exceed the applicable Act 1 used aquifer 

MS Cs in samples collected from 11 wells during the first g,roundwater sampling event. 

Thirty-two of the wells sampled during the first event had no exceedances of the 

applicable Act 2 used aquifer MSCs. A summary of groundwater analytical results and 

comparisons to Act 2 standards are provided in Table i 1. The constituents that were 

detected at concentrations exceeding corresponding Act 2 MSCs and the wells at which 

the exceedance occurred include the following: 

• 1,2,4-TMB-Monitoring Wells Ec43, E-31, E-33, W-15, E-56, MW-F2, 
and E-2; 

• 1,3,5-TMB -Monitoring Wells E-43 and W-15; 
• 1,1-DCA-Monitoring Well E-24; 
• 1,1-DCE-Monitoring Well E-24; 
• cis-1,2-DCE-Monitoring Well E-24; 
• Acrolein - Monitoring Well E-49; 
• Benzene -Monitoring Wells W-15, E-24, E-56, MW-F2, and E-27; 
• Ethylbenzene-MonitoringWell W-15; 
• Tetrachloroethene (PCE) - Monitoring Well E-24; 
• TCE - Monitoring Wells E-24; and E-29; and 
• Vinyl chloride -Monitoring Well E-24. 

During the second sampling event conducted by Cummings/Riter in March 2004, VOC 

concentrations exceeding Act 2 MSCs were reported for only one shallow monitoring 

well (W-7) of the 13 deep and 3 shallow wells sampled. Concentrations of 1,2,4-TMB, 

1,3,5-TMB, and benzene in the sample from Monitoring Well W-7 exceeded 

corresponding groundwater MSCs. The VOC exceedances were observed in the perched 

and shallow unconsolidated groundwater zones. There were no Act 2 MSC exceedances 

for the deep groundwater zone. Monitoring well locations where VOCS were reported to 

exceed Act 2 MSCs are presented in plan view on Figure 15. Wells with measurable 

LNAPL are also shown on the map. 

4.2.2 Semivolatile Organic Compounds 

Seven SVOCs were detected at concentrations exceeding corresponding Act 2 used 

aquifer MS Cs in samples from several monitoring wells during both groundwater 

sampling events performed by Cummings/Riter. The detected(or estimated) SVOCs 
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include: 1,4-dioxane, benzo(a)pyrene, benzo(g,h,i)perylene, bis(2-ethylhexyl) pp.thalate, 

dibenzo(a,h)anthracene, naphthalene, and pentachlorophenol. The following table 

summarizes the exceedances of the MSCs from the first sampling event: 

Act2MSC Number of Raugeof 
January/February 2004 (µg/1) Wells With Exceedance Wells Exceedances 

Exceedances ("-") 
SVOCs (11<>!1) 
1,4-Dioxane 24 I W-15 26 
Benzo(a)pyrene 0.2 3 W-15, E-45D, and 0.7J -0.98J 

W-2A 
Benzo(g,h,i)rer)'.lene 0.26 3 W-15, E-45D, and W-2A 0.99J -2.5J 
Bis(2-ethylhexyl)ohthalate 6 I E-13D 8.0J 
Dibenzo(a,h)anthracene 0.36 2 W-15 and W-2A 0.991 -2.IJ 

__ Naphthalene JOO 3 E-43, E-31, and W-15 180- 840 
Pentachloroohenol I I W-2A 5.6J 

During the second sampling event, two constituents [benzo(g,h,i) perylene and 

dibenzo(a,h)anthracen~] were reported as having MSC exceedances. Benzo(g,h,i) 

perylene was detected at concentrations exceeding its corresponding MSC in samples 

from Monitoring Wells E-59 and E-28D. Dibenzo(a,h)anthracene was detected at a 

concentration that exceeds its corresponding MSC in the sample from Monitoring Well 

E-28D. It is noted that the detections ofbenzo(a)pyrene, benzo(g,h,i)perylene, 

dibenzo(a,h)anthracene, and pentachlorophenol were qualified by the laboratory as 

estimated concentrations because the concentrations were reported between the reporting 

limit and the method detection limit (MDL). 

Table 11 provides a summary of analytical results for samples collected by Cummings/Riter 

during this investigation. Figure 16 presents a pian view of SVOC exceedances reported for 

samples from perched and shallow unconsolidated groundwater monitoring wells collected 

by ARCADIS, KU, and Cummings/Riter. 

4.2.3 Inorganics 

Dissolved inorganics analyzed during the 2004 sampling events that exceeded the MSC 

consisted of arsenic, cadmium, nickel, and thallium. Dissolved arsenic was detected in 

one sample (from Monitoring Well E-62) at a concentration of 51 micrograms per liter 

(µg/1) during the March 2004 sampling event. This reported arsenic concentration 
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exceeds the corresponding Act 2 MSC. Dissolved cadmium was detected in the sample 

from Monitoring Well MW-F3 collected in January 2004 at a concentration of ?°.9 µg/1 

which exceeds its corresponding MSC. Dissolved nickel was detected in several 

groundwater samples at concentrations which exceed its corresponding MSC including: 

Monitoring Wells E-12 (110 µg/1 in January 2004), E-46D (140 µg/1 in the January 2004 

results and 110 µg/1 in the March 2004 results), MW-F3 (130 µg/1 in January 2004), and 

E-47D (2,000 µg/1 in March 2004). The sample collected in January 2004 from 

Monitoring Well MW -F3 also had a reported dissolved thallium concentration of 6.1 µg/1 

which exceeds its corresponding MSC. 

A summary of analytical results for inorganic compounds are presented in Table 11. 

Figure 17 provides the location of inorganic exceedances (dissolved fraction) for the 

perched/shallow groundwater zone while Figure 18 provides the location of inorganic 

exceedances for the deep unconsolidated groundwater zone for samples collected by 

ARCADIS, KU, and Cummings/Riter. 

4.3 SURFACE WATER AND SEDIMENT 

Surface water samples were collected from five locations (SW-1 through SW-5) along 

the unnamed tributary to the Monongahela River (Figure 19) on December 8, 2003. The 

samples were collected directly from the vertical and horizontal midpoint of the unnamed 

tributary at each location and proceeded in order from the furthest downstream location 

(SW-5) to the furthest upstream location (SW-1) to minimize sample disturbance. 

The surface water samples were analyzed for Appendix IX VOCS, (including 1,2,4-

TMB, 1,3,5-TMB, and cis-1,2-DCE), Appendix IX SVOCS, and Appendix IX total 

inorganics. Surface water samples were compared to the most stringent Surface Waler 

Criteria (fish and aquatic life, human health, and criteria maximum) as defined by 

Title 25, Chapter 16, Appendix A, Table 1. 

Reported concentrations of toluene in samples from Surface Water Locations SW-4 and 

SW-5 (19,000 µg/1 and 8,500 µg/1, respectively) and benzene in the sample from Surface 

Water Location SW-3 (1.7 µg/1) exceeded Chapter 16 surface water criteria. There were 

no detected concentrations of SVOCs and inorganics that exceeded surface water 
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criteria in any of the surface water samples collected during this investigation. 

Table 12 provides a summary of the surface water analytical results with a comparison to 

the applicable surface water criteria .. Figure 19 presents the concentrations of detected 

VOCs, SVOCs, and inorganics in plan view for each surface water sample location. 

Sediment samples were collected concurrently with the surface water samples from the 

midpoint of the stream channel. Sediment samples were analyzed for Appendix IX 

VOCS, (including 1,2,4-TMB, 1,3,5-TMB, and cis-1,2-DCE), Appendix IX SVOCS, and 

Appendix IX inorganics. Concentrations of VOCs, SVOCs, and inorganics were detected 

above MDLs in each of the five samples collected. Since MSCs have not been 

promulgated for sediment under the P ADEP Act 2 program, sample results were 

compared to reported sample concentrations from Sediment Sample Location SD-1, 

which represents background sediment conditions. Furthermore, sediment sample results 

were compared to USEP A Ecotox Threshold Benchmark values in Superfund ecological 

risk assessments (USEPA, 1996). 

Sample Location SD-1 is located where the unnamed tributary flows onto the 837 Tank 

Farm Area portion of the Jefferson Plant (Figure 20). Concentrations of detected COC in 

Sample SD-2 are similar to those detected in (background) Sample SD-1. Detected 

concentrations of VOCs and SVOCs in Sample SD-3 (Jorgy's Pond) show a substantial 

increase when compared to background (Sample SD-1) concentrations. Sample SD-4 

had the highest detected VOC concentrations compared to the remaining sediment 

samples collected during this investigation. The VOC and SVOC concentrations reported 

in Sample SD-5 show a considerable decrease from those reported in Sample SD-4. The 

concentrations of inorganics are similar in the five sediment samples collected during this 

investigation. Table 13 presents a summary of the sediment samples results. Figures 20, 

21, and 22 present the detected concentrations ofVOCs, SVOCs, and inorganics in plan 

view, respectively. 

As previously discussed, the sediment sample analytical results were also compared to 

the USEPA Ecotox Threshold Benchmark values. The following table summarizes the 

results of this comparison: 
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Ecotox Sample Detected 
Parameter Threshold Location Concentration<al 

Vaine (u.,/ki,) (ui,/lm) 
voes 
Toluene 670 SD-4 310,000/430,000 

SD-5 1,200 
Xylenes (total) 25 SD-3 2,900 

SD-5 1401 
SVOCs 
Benzo(a)pyrene 430 SD-I 6101 

SD-3 1,4001 
SD-4 5601 

Fluoranthene 600 SD-I 1,2001 
SD-2 1,0001 
SD-3 2,1001 
SD-4 9601 

Naphthalene 160 SD-4 7101/900J 

Phenanthrene 240 SD-I 6501 
SD-3 4801 
SD-4 7201 

Pyrene 660 SD-I 1,1001 
SD-2 9701 
SD-3 2,2001 
SD-4 9001 

INORGANJCS 
Arsenic 8,200 SD-3 10,000L 

SD-5 8,300L 
Copper 34,000 SD-2 51,000L 

SD-4 35,000 
Nickel 21,000 SD-I 34,000 

SD-2 55,000 
SD-3 29,000 
SD-4 26,000 
SD-5 27,000 

Zinc 150,000 SD-2 210,000K 
SD-3 160,000 
SD-4 I 80,000 

NOTE: 
(a) Data qualifiers include: J = estimated value; L = positive result is biased high; and K = positive result is biased low. 

As shown, the majority of the Ecotox exceedances are found at Sediment Sample 

Locations SD-3 and SD-4. Also, there were several Ecotox exceedances at the Sediment 
' 

Sample Location SD-1, which represents background conditions for the site. 
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\ 4.4 . INDOOR AIR 

Indoor air quality samples were collected to assess the potential of vapor intrusion to 

indoor air based on the presence of LNAPL associated with shallow groundwater in the 

vicinity of several buildings at the Jefferson Plant. According to the "Land Recycling 

Program Technical Guidance Manual- Section IV.A.4. - Vapor Intrusion into Buildings 

from Groundwater and Soil Under the Act 2 Statewide·Health Standards," (PADEP, 

2004), if LNAPL in encountered within 100 lineal feet of an occupied building, .indoor air· 

sampling and/or soil gas sampling is required to assess the vapor intrusion pathway. 

Indoor air samples were ·collected from five buildings including: V-8 Control Building, 

W.W. Poly, M.P. Poly, Pilot Plant Building, and C5 Plant (Figure 23). These buildings 

were selected for indoor air sampling due to the building being located in areas of known 

LNAPL. Air samples were collected using Summa® canisters with flow controllers 

(provided by the laboratory) and were deployed over an eight-hour period. The indoor 

air samples were analyzed for BTEX, styrene, and naphthalene. 

Air readings using a PID (10.2 eV lamp) were measured outside and inside buildings 

prior to canister deployment to establish background air quality readings and to provide 

real-time data. Although the PID can only provide a reading for a range of compounds, 

the data was useful in determining if VOCs were present at the time of sampling. 

VOCs were detected with the PID both inside and outside of buildings prior to, during, 

and after the testing period at several buildings in the investigation including W.W. Poly, 

M.P. Poly, and Pilot Plant Buildings. The parameters selected for laboratory analysis for 

the air samples were the same as the constituents that Eastman currently uses at the 

Jefferson Plant. The possibility exists for the vapors produced by manufacturing 

processes to interfere with any concentrations possibly caused by vapor intrusion to 

indoor air. An ambient air sample was collected outside of the M.P. Poly Building to 

measure potential interference from extraneous sources. The ambient air field blank 

sample was collected concurrently with the indoor air samples to provide background 

concentrations. The ambient air sample canister was deployed on the upwind side of the 

M.P. Poly Building at the time of sampling (Figure 23). 

305/R2 - 33 -
(;;__UMMINGS 
'f(,ITER . 



The results of the indoor air samples were compared to exposure standards and guidelines 

set by the Occupational Safety and Health Administration (OSHA). Specifically, OSHA 

Permissible Exposure Limits (PELs) were used to evaluate_ the results since OSHA 

regulates operations at the Jefferson Plant. Compounds that were detected in 

concentrations above the MD Ls include: ethylbenzene, toluene, xylenes, and styrene. 

The detected concentrations for the indoor air samples did not exceed 

corresponding OSHA PELs. Also, detected concentrations in the ambient air sample 

were similar to those detected in the indoor air samples. This demonstrates that 

compounds detected in the indoor air samples can be attributed, in part, to site operations 

rather than vapor intrusion to indoor air from subsurface contaminants. A summary of 

the indoor air analytical results is provided in Table 14. Figure 23 shows the locations of 

the indoor air samples and their corresponding detected concentrations. 

4.5 GROUNDWATER FLOW ASSESSMENTS 

4.5.1 Under Creek Interceptor Trench Assessment 

A groundwater flow assessment was performed at the UCIT on February 4 and 5, 2004. 

Figure 3 provides the locations of the UCIT and the access manholes located along the 

UCIT. The submersible pump located in Manhole MH-A was turned off 24-hours prior 

to the initiation to the assessment to allow enough time for groundwater levels to 

equilibrate to static conditions. The submersible pump is used to evacuate water and/or 

free product (LNAPL) from the UCIT and transfer it to the plant water treatment building 

where it is subsequently treated. A round of water levels in wells and piezometers (in 

both the shallow and deep unconsolidated groundwater zones) in the immediate vicinity 

of the UCIT was collected prior to the start of the flow assessment. The water level in 

the adjacent unnamed tributary was also monitored during the assessment. The flow 

assessment was initiated after water levels were measured and the submersible pump in 

the UCIT was restarted. 

Water levels in the 4 UCIT manholes (MH-A, MH-B, MH-C, and MH-D), 21 assessment 

wells (E-8D, E-9, E-13D, E-14, E-15, E-16, E-17D, E-18, E-26, E-29, E-32, E-33, E-35, 

E-40, E-43, E-47D, E-54, E-60, E-61, W-10, and W-21A), and 2 piezometers (LP-2 and 

LP-5) were measured approximately every 11 /z hours during the first seven hours of the 

flow assessment. The flow rate of the pump was adjusted by Eastman personnel to 
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approximately 13.5 gallons per minute (gpm). This flow rate was the maximuinpumping 

rate that could be used without exceeding the capacity of the treatment system. 

According to Eastman personnel, 13.5 gpm is the typical pumping rate that is used to 

remove water from the UCIT; therefore, the flow assessment is representative of normal 

pumping conditions for the UCIT. 

Steady state conditions had not been achieved after pumping for approximately eight 

hours; therefore, the flow assessment testing period was continued. Assessment well 

water levels were measured after approximately 24 hours of pumping. These levels were 

compared to the last round of measurements collected the previous day and indicated that 

the water levels in the wells continued to decrease overnight. The final round of 

assessment well water levels were measured approximately 29 hours after initiating the 

test and were compared to the 24-hour levels. Water levels from the two rounds were 

similar; therefore, it was interpreted that steady state conditions had been achieved. 

The maximum drawdown during the investigation observed at pumping location (MH-A) 

was 1.62 feet. Pumping at the UCIT influenced water levels in the shallow 

unconsolidated groundwater zone. The maximum drawdown was primarily observed in 

wells/piezometers located east of the UCIT. With the exception of Piezometer LP-2 

located north of the UCIT, shallow wells upgradient (north) of the UCIT showed little to 

no response to pumping. The UCIT also influenced several of the deep groundwater 

monitoring wells that were included in the assessment. These observations demonstrate 

that the UCIT is working as it was designed by preventing the communication between 

the unconsolidated groundwater zone and the tributary. 

Figure 24 shows the total drawdown in the shallow unconsolidated groundwater zone 

wells included in the UCIT assessment. Table 15 provides a summary of select CS Plant 

and Lower Plant Areas. we~l and iezometer water levels and corresponding drawdown 

values measured during tMeCTPri ow assessment. 

CL\ . 
4.5.2 Lower Plant Interceptor Trench Assessment 

A groundwater flow assessment was performed at the LPIT on March 18 and 19, 2004. 

Figure 3 provides the locations of the LPIT and the access manholes located along the 

LPIT. The collection piping in the LPIT is designed to collect water from the perched 
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groundwater zone in the Lower Plant Area. The collection piping is also constructed 

such that water collected by the irench flows to Manhole MH-3. The submersibie pump 

in Manhole MH-3 is then used to remove water and/or free product from the LPIT and 

transfer it to an equalization tank. From the equalization tank, the water is pumped to the 

on-site water treatment plant where it is treated and either reused or discharged through a 

National Pollutant Discharge Elimination System (NPDES)-permitted outfall to the local 

POTW. The LPIT is designed to be in communication with the perched groundwater 

zone that exists in the Lower Plant Area. 

Approximately 24 hours prior to the initiation of the LPIT test, the collection pump 

located in Manhole MH-3 was turned off to allow groundwater levels to equilibrate. A 

round of water levels in Monitoring Wells E-21, E-22, E-28D, E~30, E-31, E-34, E-59, 

W-lA, W-2A, W-7, W-10, W-15, and MW-F3 and Piezometers LP-6, LP-7, LP-8, and 

LP-9 (screened in the perched, shallow, and deep groundwater zones) in the Lower Plant 

Area were measur.ed prior to the start of the LPIT flow assessment. The water level in 

the Monongahela River was also monitored during the test at Staff Gauge X-0. The 

water level in the Monongahela River was higher than normal due to recent precipitation 

events, but below flood stage level. The flow assessment was started after the water level 

measurements were completed and the submersible pump in Manhole MH-3 was 

restarted. 

Water levels in the assessment wells were measured approximately every two hours after 

the start of the test for the initial eight hours. The flow rate of the pump was adjusted by 

Eastman personnel at the start of the test to approximately 15 gpm. The pump was also 

set on automatic mode during the flow assessment to ensure that it would function over 

the duration of the test. According to Eastman personnel, 15 gpm represents the normal 

pumping rate that is used to remove water from the LPIT. Therefore, the LPIT flow 

assessment was considered to be representative of normal pumping conditions. 

Steady state conditions had not been achieved after pumping for approximately eight 

hours; therefore, the flow assessment testing period was continued. A round of water 

levels was measured in the wells included in the LPIT flow assessment approximately 

24 hours after pumping began. These levels were compared to the round of 

measurements collected after eight hours of pumping and indicated that the water levels · 
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continued to decrease. The final round of assessment well water levels was measured 

approximately 26 hours after pumping began and was compared to the water levels after 

24 hours of pumping. Water levels from the two rounds were similar indicating that 

steady state conditions had been reached. 

The maximum drawdown during the investigation observed at the pumping location 

(MH-3) was 4.86 feet. The pumping of the LPIT influenced the water levels in wells 

monitoring the perched groundwater zone with the maximum drawdown observed to the 

northwest. Figure 25 shows the total drawdown (in feet) for groundwater levels in the 

shallow wells, piezometer, and manholes included in the LPIT assessment. There was no 

noticeable drawdown in the two deep wells (E-28D and E-59) monitored during the test. 

Table 16 provides a summary of Lower Plant Area well and piezometer water levels and 

drawdown values during the LPIT flow assessment. 

4.6 STORM SEWER GROUNDWATER INFILTRATION INVESTIGATION 

Two storm sewers (discussed in Section 2.4.4) are present from the eastern limits of the 

837 Tank Farm Area at State Route 837 to Jorgy's Pond (Figure 26). A video inspection 

and pipe cleaning effort was conducted on November 12, 13, and 18, 2003. During the 

videotaping, multiple groundwater infiltration points (cracks and holes) were observed in 

the 36-inch and 24-inch sewers. Also, sheens on the water entering the two storm sewers 

were observed. A letter report containing the findings of the storm sewer 

videotaping/cleaning is included in Appendix A. 

As a result of observations during the videotape inspection, Cummings/Riter and 

Robinson Pipe Cleaning Company (RPC) conducted surface water sampling on March 2, 

2004 at various points along the 36-inch storm sewer to aid in determining the possible 

location(s) of groundwater infiltration. A surface water sample was collected from a 

location immediately before the unnamed tributary to the Monongahela River enters the 

36ainch sewer. Surface water collected from this sampling location was noted as being 

clear and absent of an oil sheen. 

An additional surface water sample was collected from the 36-inch culvert immediately 

prior to where it discharges into Jorgy's Pond. Surface water collected from this 
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( sampling point was described as having a noticeable sheen. A culvert located in the 

Upper Plant Area adjacent to a service point for the 36-inch culvert was also sampled. 

From observations made during the video inspection, water from this culvert appears to 

flow into the larger 36-inch storm sewer at the service point. A sheen was also observed 

on the water at this location at the time of sampling. The surface water samples were 

analyzed for Appendix IX VOCs (including 1,2,4-TMB, 1,3,5-TMB, and cis-1,2-DCE), 

Appendix IX SVOCs, and Appendix IX inorganics (total fraction only). 

During a previous video inspection, water was observed entering the 36-inch culvert 

through a crack located approximately 131 feet downstream from the 36-inch pipe 

entrance, on the southern side of Route 837. RPC, under the direction of 

Cummings/Riter, attempted to sample this infiltration point; however, at the time of 

sampling, water was not flowing from this infiltration into the storm sewer and, therefore, 

a sample could not be collected. 

Analytical results for the three surface water sampling locations indicate that impacted 

groundwater is infiltrating into the 36-inch culvert. Analytical results from the influent 

sampling location (36-inch Pipe Influent) did not report detectable concentrations of 

VOCs and SVOCs. The sample collected from the service point contained 

concentrations of VOCs and SVOCs, while the sample collected near the discharge point 

also had detectable VOC and SVOC concentrations, but at levels less than those reported 

for the sample collected at the service point. Table 17 provides a summary of the 

analytical results for the samples collected from the 36-inch culvert. Along with a 

comparison of the most stringent P ADEP statewide surface water criteria. (fish and 

aquatic life, human health, and criteria maximum) as defined by Title 25, Chapter 16, 

Appendix A, Table 1. Figure 26 shows the sample locations. 
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5.0 SOURCE AND IDENTIFICATION OF 
CONSTITUENTS OF CONCERN 

As mentioned in Section 4.1, there were no soil direct-contact exceedances identified in 

the samples collected at the Jefferson Plant. Soil COC (with regard to the soil-to

groundwater pathway) .consist of 1,2,4-TMB, 1,3,5-TMB, benzene, ethylbenzene, toluene, 

and naphthalene. Groundwater COC consists of 1,2,4-TMB, 1,3,5-TMB, 1,1-DCA, 1,1-

DCE, cis-1,2-DCE, arcolein (propenal), benzene, ethylbenzene, styrene, PCE, TCE, vinyl 

chloride, o-xylene, 1,4-dioxane, benzo(a)pyrene, benzo(g,h,i)perylene, bis(2-ethylhexyl) 

phthalate, dibenzo(a,h)anthracene, naphthalene, pentachlorophenol, antimony, arsenic, 

barium, beryllium, cadmium, chromium, lead, nickel, thallium, and zinc. Surface water 

COC consist of benzene and toluene. 

As previously discussed, the source of COC is believed to have occurred from a number 

of potential sources related to improper material handling and accidental releases. 

Potential source areas within the Jefferson Plant property were identified as a result of the 

GAI Phase II investigations. Three source areas include the 837 Tank Farm Area, 

Jorgy's Pond Area, and the Lower Plant Area. The 837 Tank Farm Area currently 

contains eight ASTs with each AST surrounded by earthen containment berms. There are 

also conveyance lines leading from the 837 Tank Farm Area, beneath Route 837, to the 

Upper Plant Area. Concentrations of 1,2,4-TMB, 1,3,5-TMB, and BTEX have been 

detected in soils and groundwater in the 837 Tank Farm Area. Also, Monitoring Well 

MW-F4 contains the presence of LNAPL. 

A second source area has been identified near J orgy's Pond. Several monitoring wells 

located in the central portion of the site contain LNAPL. Monitoring wells in the Upper 

Plant Area (including E-6, E-26, E-36, W-18A, and MW-FS) have detected LNAPL 

ranging from a sheen to several feet thick. Also, previous investigations in the Jorgy' s 

Pond Area have reported elevated concentrations ofBTEX and impacted seeps have been 

observed discharging into the pond. 

A third source area likely exists in the Lower Plant Area. A number of ASTs are located 

in this area. Monitoring Well E-30 contains LNAPL, and prior to the implementation of 
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remedial measures (e.g., the LPIT), Well W-7 had previously reported a detectable 

thickness of LNAPL. LNAPL has also been encountered in soil borings in the Lower 

Plant Area. 

A chlorinated voe source has been identified in the Finished Products Warehouse Area. 

The source area is believed to be located in the northern portion of the area based on 

groundwater and soil analytical results. Higher concentrations of chlorinated voes were 

detected in groundwater in the northern portion of the area, while chlorinated voe 

daughter products have been detected in groundwater in the southern portion 

(downgradient) of the area. The presence of daughter products indicates that natural 

attenuation processes are likely to be occurring in this area. 
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. 6.0 POTENTIAL PATHWAY IDENTIFICATION AND 
EVALUATION 

The identification and evaluation of potential pathways with respect to COC are included 

in this section pursuant to the Act 2 TGM. The identification process describes potential 

sources, pathways, and receptors in the absence of institutional or engineering controls. 

These potential pathways are then evaluated to determine whether impacted media meet 

applicable Act 2 statewide health standards for characterization purposes. 

6.1 POTENTIAL PATHWAY IDENTIFICATION 

The following discussion of the potential pathway identification has been modified from 

the description presented in the DOCC and Work Plan (MTR, 2003). 

Factors analyzed in the identification of pathways include source areas, migration routes, 

receptors, and exposure pathways. Potential source materials at the Jefferson Plant 

consist of COC identified in site media as described in Section 4.0. Soil, surface water, 

sediment, and groundwater represent potential source media since investigations have 

indicated that site-related activities have impacted these media. Constituent migration in 

soil and groundwater may occur to other environmental media through various migration 

pathways. Potential migration pathways to ambient air from impacted soils include 

transport via fugitive dust generation (e.g., wind erosion, vehicle traffic, or excavation) 

and constituent volatilization (including indoor air). COC migration from soil to 

groundwater could occur through constituent leaching and infiltration through 

unsaturated soils to groundwater. Once in groundwater, the COC can migrate 

advectively via groundwater flow to discharge points (i.e., surface water) or migrate to 

indoor air through volatilization. A potential pathway exists from soils to surface water 

and sediment via the transport of impacted soil particles by storm water runoff to surface 

water bodies. Impacted sediments can also act as a continuing source for surface waters. 

Based on the potential source media and migration pathways identified above, the 

potential on-site exposure media for the plant includes surface and subsurface soil 
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(various plant areas), site-wide groundwater, outdoor air particulate and volatile 

emissions, indoor air volatile emissions, and surface water and sediment in the unnamed 

tributary and Jorgy' s Pond. 

6.1.1 Potential Receptors and Exposure Pathways 

The current and expected future site use is industrial and the potential receptors were 

based on the current and expected future use of the site. In the event that future site use is 

changed, then an updated evaluation of potential receptors would be required. Based on 

the current and expected future use, the likely human receptors include full-time plant 

workers (both outdoors and indoors), and construction or utility maintenance workers 

present on an infrequent or short-term basis. The plant worker is not expected to be 

involved in any intrusive subsurface activities, while the construction or utility worker 

may be involved in excavation-type work. Visitors and trespassers are also potential 

receptors, but they would be present on such an infrequent basis (in comparison to 

workers) that quantitative assessment is not necessary. 

Exposure pathways describe the constituent pathways from source media to the potential 

receptor. The following presents potentially complete exposure pathways based on 

receptors described above and current understanding of the site: 

• Plant Worker (Outdoor): Incidental ingestion of surface soil, dermal 
contact with surface soils, inhalation of volatile and particulate 
emissions in outdoor air, incidental ingestion of surface water, dermal 
contact with surface water, incidental ingestions of sediment, and 
dermal contact with sediment; 

• Plant Worker (Indoor): Inhalation of volatile emissions in indoor 
air; and 

• Construction or Utility Worker: Incidental ingestion of surface and 
subsurface soil, dermal contact with surface and subsurface soil, and 
inhalation of volatile and particulate emissions in outdoor air. 

Although direct contact with groundwater is possible by plant and construction/utility 

workers, it is not expected to be a significant exposure pathway. Workers potentially· 

bailing LNAPL from wells could be exposed to groundwater, but these workers are 

assumed to conduct the activity using appropriate personal protective equipment (PPE). · 
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In addition, groundwater pumped from the LPIT or UCIT and treated at the on-site 

treatment plant could be added to process waste water; however, contact with this water 

is extremely unlikely. For these reasons, direct dermal contact or incidental ingestion 

with groundwater is not expected to be significant. The only significant potential 

exposure pathway for chemicals in groundwater is inhalation of vapors that volatilize into 

indoor air. 

. 6.1.2 Potential Future Exposure Pathways 
Potential future exposure pathways and receptors are basically similar to the 

aforementioned current exposure scenario. However, potential future exposure pathways 

exist in addition to the current exposure pathways listed above. Direct contact with COC in 

groundwater by on-site workers could potentially occur in the future through ingestion or 

inhalation of volatilized constituents if an on-site groundwater supply well is constructed 

and used. The ingestion or inhalation of volatilized COC or fugitive emissions in ambient 

air by site workers may occur if subsurface soils are disturbed at the facility through 

redevelopment or renovation activities. Remediation of Jorgy's Pond is anticipated, and 

there is a potential for exposure to sediment and surface water by remediation workers. 

However, this activity would be of short duration, and the activities would be conducted 

using appropriate PPE and health and safety procedures. Evaluation of exposure to 

sediment and surface water by an outdoor plant worker will be of sufficient frequency and 

magnitude to address potential risks to other worker receptors. 

6.2 POTENTIAL PATHWAY EVALUATION 

The following paragraphs evaluate each pathway identified as they apply to site media 

(i.e., soils, groundwater, surface water, and indoor air). The evaluation determines 

whether COC present in existing pathways exceed applicable statewide health standards 

for characterization purposes or if the pathway elimination component of the site-specific 

standard can be used. Section 4.0 provides an overview of current environmental 

conditions at the Jefferson Plant as compared to statewide health MSCs. 

6.2.1 Soils (Direct Contact) 

Soil analytical results collected at the Jefferson Plant were compared to applicable MSCs 

for characterization purposes. The evaluation shows that there are no exceedances of 
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statewide health direct-contact standards for surface and subsurface soils. Therefore, the 

direct-contact exposure pathway for surface and subsurface soils is insignificant and does 

not require further evaluation. · 

6.2.2 Soils (Soil-to-Groundwater Pathway) 

As stated in Section 4.1.2, COC exceeding applicable soil~to-groundwater standards are 

1,2,4-TMB, 1,3,5-TMB, benzene, ethylbenzene, toluene, and naphthalene. Therefore, the 

soil-to-groundwater pathway for these compounds is complete and requires further 

evaluation. 

6.2.3 Groundwater 

Groundwater COC consists of 1,2,4-TMB, 1,3,5-TMB, 1,1-DCA, 1,1-DCE, cis-1,2-DCE, 

arcolein (propenal), benzene, ethylbenzene, styrene, PCE, TCE, vinyl chloride, o-xylene, 

1,4-dioxane, benzo( a)pyrene, benzo(g,h,i)perylene, bis(2-ethylhexyl )phthalate, 

dibenzo( a,h)anthracen·e, naphthalene, pentachlorophenol, arsenic, cadmium, nickel, and 

thallium. As stated earlier, groundwater is currently not used at the Jefferson Plant. 

However, incidental contact with site groundwater may occur through subsurface 

disturbances during redevelopment or renovation activities if excavations were to proceed 

to the water table. To prohibit potential future pathway completion for on-site 

groundwater, institutional controls in the form of restrictive covenants prohibiting the on

site use of groundwater for purposes other than environmental monitoring and/or 

remediation will be implemented to eliminate the possibility of direct contact to existing 

or future tenants. 

The UCIT and LPIT inhibit groundwater discharge to surface water in the unnamed 

tributary and the Monongahela River, respectively, at the Jefferson Plant. Fate and 

transport analysis was performed to assess theoretical concentrations of COC in 

groundwater associated with the perched, shallow, and deep unconsolidated groundwater 

zones of the Jefferson Plant. Section 6.3 provides a description of the fate and transport 

analysis and subsequent findings. 

Surface water from two storm water culverts (which receive groundwater inflow) and 

perched groundwater (along with LNAPL seeps) provide baseflow to Jorgy's Pond. No 
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attempt was made to model the groundwater impacts on Jorgy's Pond due to the_presence 

of LNAPL. Also, groundwater samples were not collected from wells containing 

LNAPL, which included many of the wells in close proximity to Jorgy's Pond. 

6.2.4 Surface Water and Sediment 

As mentioned in Section 4.3, VOC exceedances in surface water exist on the Jefferson 

Plant property. The exceedances of benzene and toluene are believed to be a result of 

LNAPL seeps discharging to the unnamed tributary between Jorgy' s Pond and the UCIT. 

To prohibit potential future pathway completion for surface water, a remedial alternative 

is currently being designed for Jorgy' s Pond and the surrounding area to minimize the 

flow of impacted groundwater to the unnamed tributary. The remedial alternative will be 

implemented to eliminate the possibility of direct contact to existing or future tenants. 

Currently, the surface water pathway is complete and requires further evaluation. 

As mentioned in Section 4.3, VOC, SVOC, and inorganic exceedances ofUSEPA's 

Ecotox Threshold Benchmark values in Superfund ecological risk assessments (USEPA, 

1996) were observed. The majority of the exceedances occurred at Jorgy's Pond (SD-3) 

and the two sample locations downstream of Jorgy's Pond with the CS Plant Area (SD-4) 

and the Lower Plant Area (SD-5). Currently, the sediment pathway is complete and 

requires further evaluation. 

6.2.5 Indoor Air 

As discussed in Section 4.4, concentrations of VOCs and SVOCs reported for the indoor 

air samples collected during the site characterization do not exceed regulatory limits. 

Therefore, the indoor air pathway for the selected VOCs and SVOCs at the Jefferson 

Plant is incomplete and does not require further evaluation. 

6.3 FATE AND TRANSPORT ANALYSIS 

As. discussed in Section 4.0, VOCs have been detected in groundwater samples from site 

monitoring wells above applicable MSCs. The fate and transport of COC in two site 

areas (Finished Products Warehouse and Lower Plant Areas) were evaluated. The COC 

have been detected in groundwater samples collected from monitoring wells located in 

suspected source areas and at downgradient well locations (i.e., future points of 
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compliance [POC]) at concentrations that exceed applicable groundwater MSCs. A third 

area (the central portion of the Upper Plant Area) is known to have groundwater impacted 

by LNAPL; however, monitoring wells that were found to _contain LNAPL were not 

sampled as part of the current groundwater monitoring program. A portion ofthe 

LNAPL in this area is believed to migrate into the UCIT where it is collected, transferred, 

and treated at the on-site water treatment plant. 

A fate and transport analysis has been performed to evaluate the extent that COC may 

migrate under current site conditions. Recent groundwater sampling data from samples 

collected as part of the ongoing site characterization program was used in the fate and 

transport analysis. PADEP software programs, Quick Domenico (QD), SWLOAD 

(Version SB) and PENTOXSD (Version l.0a), were used to evaluate groundwater fate 

and transport and surface water impacts from diffuse flow of impacted groundwater at the 

site. 

Due to a limited number of groundwater samples collected from Monitoring Wells E-29 

(Finished Products Warehouse Area) and W-15 (Lower Plant Area), the plume character 

could not be evaluated as part of this evaluation. Therefore, it is noted that this fate and 

transport evaluation conservatively assumes that the contaminant plumes are at steady 

state. 

As described in the TGM (PADEP, 2002), the QD model is used to calculate contaminant 

concentrations anywhere in a plume at any time after a continuous, finite source becomes 

active. QD was calibrated to a downgradient well by varying the attenuation lambda (i.e., 

first-order decay constant) until simulations reflected empirical field data. Next, the 

calibrated decay constant was used as input in the SWLOAD model. SWLOAD is a 

screening tool that uses a rearrangement of the QD equation to calculate concentrations at 

different points in the cross-section of a plume at any distance from a continuous finite 

source. Based on the plume concentrations, the mass loading of a particular contaminant 

from diffuse groundwater flow to a surface water body can be estimated. The results of 

the SWLOAD simulation compare the highest concentration in the plume with an "edge 

criterion" to determine whether or not a PENTOXSD analysis is required. Output 

parameters (average groundwater concentration and plume flow) from the SWLOAD 

model are used as input into the PENTOXSD model. PENTOXSD is used to determine · 
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if the groundwater discharge to a surface water body meets applicable surface Wi\ter 

quality criteria. The PENTOXSD model uses a mass-balance water quality analysis 

model that includes considerations for mixing and first-order decay to determine 

recommended water quality-based effluent limits. 

The model simulations were evaluated for COC using the January to February 2004 and 

March 2004 monitoring data. As previously discussed, calibration of the QD simulations 

was completed by varying the first-order decay constant until the plume concentration 

matched detected concentrations at actual downgradient sample locations. Calibration 

methods (as appropriate) are further discussed for each modeled area. The three areas of 

interest at the site are the Finished Products Warehouse, the Upper Plant, and Lower 

Plant Areas. Contaminant fate and transport was not attempted for the Upper Plant 

because of the limited groundwater analytical data due to the presence of LNAPL. 

Contaminant fate and transport was evaluated for the Finished Products Warehouse and 

Lower Plant Area using different procedures which are discussed in the following 

sections. 

6.3.1 Finished Products Warehouse Area 

Chlorinated solvents have been identified in groundwater samples from the Finished 

Products W aiehouse Area. The specific location of the source area is believed to be in 

the vicinity of Monitoring Well E-29. COC evaluated during the analysis of the Finished 

Products Warehouse Area include: 

• 1,1-DCA, 
• 1,1-DCE, 
• cis-1,2-DCE, 
• Benzene, 
• PCE, 
• TCE, and 
• Vinyl chloride. 

Groundwater sample results (January 2004 sampling event) from Monitoring Wells E-29 

(located in the suspected source area) and E-24 (downgradient location) were included in 

this evaluation. The COC related to the Finished Products Warehouse Area were 

identified as impacting the shallow unconsolidated aquifer. It is believed that 
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groundwater in the shallow unconsolidated aquifer in this area provides recharge to, and 

mixes with, surface water in the Monongahela River. Monitoring Wells E-29 and E-24 

are located approximately 325 and 80 feet upgradient from the Monongahela River, 

respectively. It is assumed that the Monongahela River will be considered the POC for 

groundwater discharging to surface water downgradient of the Finished Products 

Warehouse Area. 

For the portion of the groundwater between the suspected source area and the river, QD 

was used to simulate groundwater fate and transport. Only TCE was detected above the 

used aquifer, TDS :'.S 2,500 mg/I, non-residential MSCs in the groundwater samples from 

Monitoring Well E-29. Sample results from Monitoring Well E-29 and E-24 collected 

during the January 2004 sampling event were used as input for the QD analysis. Site

specific hydrogeologic data from the current and past investigations were also used as 

input for the spreadsheet. The calibration of TCE was performed for the QD model using 

the analytical results from Monitoring Well E-24 (the furthest downgradient groundwater 

sample where TCE was detected). The output sheets for the QD model are provided in 

Appendix E. Also, Table E-1 in Appendix E presents a summary of the input parameters 

used for the QD model. 

The calibrated first-order decay constant was then used in the SWLOAD simulations for 

the Finished Products Warehouse Area. The SWLOAD simulation indicates that diffuse 

flow from the shallow unconsolidated aquifer near the Finished Products Warehouse 

Area results in COC concentrations above regulatory limits at the surface water POC (the 

Monongahela River). Based on this result, further evaluation using a PENTOXSD 

analysis was required. The output sheets for the SWLOAD program are provided in 

Appendix E. Also, Table E-2 in Appendix E presents a summary of the input parameters 

used for the SWLOAD model. 

The PENTOXSD model was used to evaluate attainment of various surface water 

regulatory limits at the surface water POC. As previously discussed, the Monongahela 

River is considered to be the surface water POC for this evaluation. The stream reach 

evaluated by the PENTOXSD model is defined as the portion of the Monongahela River 

immediately downstream from the site area. Input data used for the model are 

summarized below: 
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Paranieter Value Source of Data 
Basin 19 PA Gazetteer of Streams (PA Code Title 25, Chaoter 93) 
Stream Code 37185 Stream code for the Monongahela River (defined by 

PENTOXSD). 
River Mile Index (RMI) 1 and 0.1 Distance (in miles) of stream nodes for the Monongahela 

River adjacent to the site downstream to the Elizabeth 
Bridge. 

Elevation 727 and719 Elevation (feet, MSL) at nodes from toooITTaohic mao. 
Drainage Area 5340 and 5350 Drainage area (in square miles [mi2

]) for the · 
Monongahela River reported by the U.S. Geological 
Survey for gage stations at Lock/Dam No. 3 and at the 
Elizabeth Bridge. 

Q 1-10 Flow Rate 494 Flow rate (in cubic feet per second [ft'/sec]) for the 
Monongahela River reported by the U.S. Geological 
Survey for gage stations at Lock/Dam No. 3 and at the 
Elizabeth Bridge. Reoorting oeriod 1935-1995. 

Harmonic Mean Flow 2860 Flow rate (in cubic feet per second) for the Monongahela 
Rate River reported by the U.S. Geological Survey for gage 

stations at Lock/Dam No. 3 and at the Elizabeth Bridge. 
Reporting period 1935-1995. 

Permit Number PA000E24 Direct inout (not an actual oermit number). 
Existing Discharge Flow 0.0016 Plume flow (in millions of gallons per day) based on the 

results of the SWLOAD model. 
Parameter TCE Primary COC. 
Discharge· Concentration 3.05 The average plume concentration (in µgn) calculated and 

reoorted by the SWLOAD model. 

In addition to TCE, six other VOCs were detected in the groundwater sample from 

Monitoring Well E-24 (but not in the sample from Well E-29) including: 1,1-DCA 

(1,400 µg/1), 1,1-DCE (67 µg/1), cis-1,2-DCE (3,600 µg/1), benzene (10 µg/1), PCE 

(20 µg/1), and vinyl chloride (370 µg/1). With the exception of cis-1,2- DCB, these 

parameters were also included in the PENTOXSD simulation. It is noted that cis-1,2-

DCE is not a parameter that is available for analysis by PENTOXSD. The remaining 

input values used by the model were default values. It is noted that the default values 

assume immediate and complete mixing of groundwater into surface water. 

To be conservative, the parameter concentrations reported in the sample from Monitoring 

Well E-24 were used as the discharge concentrations entering the river. It is likely that 

these parameter concentrations will attenuate (to some degree) prior to discharging into 

the river. 
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C The output for the January 2004 model simulation indicates that the surface water 

concentration of TeE (calculated by SWLOAD) or the five additional voes evaluated 

by PENTOXSD will Iiot theoretically exceed any of the four water quality-based criteria 

used by the model. The output sheets for the PENTOXSD simulation are presented in 

Appendix E. Also, a summary of input parameters for the model are provided in 

Table E-3 in Appendix E. 

6.3.2 Lower Plant Area 

The Lower Plant Area is monitored by several. monitoring wells where voes and 

SVOes have been detected in groundwater samples at concentrations above applicable 

Act 2 Mses. Based on the results for sampling and analysis (highest concentration of 

voes and SVOes), the specific location of the source area is believed to be in the 

vicinity of Monitoring Well W-15. eoe evaluated during the analysis of the Lower 

Plant Area include the following: 

• Benzene, 
• Benzo( a)pyrene, 
• Benzo(g,h,i)perylene, 
• Dibenzo(a,h)anthracene, 
• 1,4-Dioxane, 
• Ethylbenzene, 
• Naphthalene, 
• 1,2,4-TMB, and 
• 1,3,5-TMB. 

Groundwater sample results (January to February 2004 and March 2004 sampling events) 

from Monitoring Wells W-15 (located in the suspected source area) and W-7 

(downgradient location) were included in this evaluation. The eoe related to the Lower 

Plant Area were identified as impacting the perched unconsolidated groundwater zone 

and shallow unconsolidated groundwater zone. It is believed that groundwater in the 

perched unconsolidated unit discharges to the shallow unconsolidated zone in this area 

providing recharge to, and mixes with, surface water in the Monongahela River. 

Monitoring Wells W-15 and W-7 are located approximately 175 and 15 feet upgradient 

from the Monongahela River, respectively. It is assumed that the Monongahela River 

will be considered the Poe for groundwater discharging to surface water downgradient 

of the LP Area. 
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For the portion of the groundwater between the suspected source area and the iiyer, QD 

was used to simulate groundwater fate and transport. Four COC were detected in both 

Monitoring Wells W-15 and W-7 including 1,2,4-TMB, 1,3,5-TMB, benzene, and 

ethylbenzene above applicable MSCs. Sample results from Monitoring Well W-15 

(January to February 2004 sampling event) and Monitoring Well W-7 (March 2004 

sampling event) were used as input for the QD analysis. Site-specific hydro geologic data 

from the current and past investigations were also used as input for the spreadsheet. The 

calibration of the COC was performed for the QD model using the analytical results from 

Monitoring Well W-7. It is noted that the remaining compounds [benzo(a)pyrene, 

benzo(g,h,i)perylene, dibenzo(a,h)anthracene, 1,4~dioxane, and naphthalene] were either 

not detected above reporting limits or were reported as estimated values. Therefore, 

these compounds could not be calibrated in the model. The output sheets for the QD 

model are provided in Appendix E. Also, Table E-4 in Appendix E presents a summary 

of the input parameters used for the QD model. 

The calibrated first-order decay constant was then used in the SWLOAD simulations for 

the Lower Plant Area. The SWLOAD simulation indicates that diffuse flow from the 

· shallow groundwater unconsolidated groundwater zone near the Lower Plant Area results 

in COC concentrations above regulatory limits (for each of the three COC evaluated) at 

the surface water POC (the Monongahela River). Based on this result, further evaluation 

using a PENTOXSD analysis was required. The output sheets for the SWLOAD 

. program are provided in Appendix E. Also, Table E-5 in Appendix E presents a 

summary of the input parameters used for the SWLOAD model. It is noted that, for 

unknown reasons, the calibrated first-order decay constant for 1,2,4-TMB (1.84 x 10·5 

days·1 determined from the QD model simulation) did not yield the correct highest 

modeled concentration in the SWLOAD simulation. Therefore, the first-order decay 

constant used in the SWLOAD simulation was adjusted (to 9.23 x 10·5 days-1
) until the 

highest modeled concentration matched the concentration of 1,2,4-TMB calculated by the 

QD model. This was done so that the average groundwater concentration of the plume 

entering the river would be accurate. 
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As previously discussed, the Monongahela River is considered to be the surface water 

POC for this evaluation. The stream reach evaluated by the PENTOXSD model is 

defined as the portion of the Monongahela River immediately downstream from the site 

area. Input data used for the model are summarized below: 

Parameter Value Source of Data 
Basin 19 PA Gazetteer of Streams (PA Code Title 25, Chaoter 93). 
Stream Code 37185 Stream code for the Monongahela River (defined by 

PENTOXSD). 
RMI I and0.I Distance (in miles) of stream nodes for the Monongahela 

River adjacent to the site downstream to the Elizabeth 
Bridge. 

Elevation 727 and 719 Elevation (feet, MSL) at nodes from toooJn"aphic map. 
Drainage Area 5340 and 5350 Drainage area (in mi") for the Monongahela River reported 

by the U.S. Geological Survey for gage stations at 
Lock/Dam No. 3 and at the Elizabeth Bridge. 

Q 1-10 Flow Rate 494 Flow rate. (in ft'/sec) for the Monongahela River reported 
by the U.S. Geological Survey for gage stations at 
Lock/Dam No. 3 and at the Elizabeth Bridge. Reporting 
period 1935-1995. 

Harmonic Mean 2860 Flow rate (in W/sec) for the Monongahela River reported 
Flow Rate by the U.S. Geological Survey for gage stations at 

Lock/Dam No. 3 and at the Elizabeth Bridge. Reporting 
period 1935-1995. 

Permit Number PA000WI5 Direct input (not an actual oermit number). 
Existing Discharge 0.053 Plume flow (in millions of gallons per day) calculated 
Flow using flow equations based on site-specific data. 
Parameter Benzene, Primary COC. 

Benzo(a)pyrene, 
Benzo(g,h,i)perylene, 

Dibenzo(a,h)anthracene 
Discharge 470 The reported contaminant concentrations (in µg/1) for the 
Concentrations 2,200 COC listed above. 

840 
I 
I 
I 

In addition to the six COC listed above, three other VOCs or SVOCs were detected in the 

groundwater sample from Monitoring Well W-15 including: 1,2,4-TMB (2,000 µg/1), 

1,3,5-TMB (900 µg/1), and 1,4-dioxane (26 µg/1). It is noted that 1,2,4-TMB, 1,3,5-

TMB, and 1,4-dioxane are not parameters that are available for analysis by PENTOXSD. 

To be conservative, the parameter concentrations reported in the sample from Monitoring 

Well W-15 were used as the discharge concentrations entering the river. It is likely that 

these parameter concentrations will attenuate (to some degree)prior to discharging into 
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the river. The remaining parameters were also included in the PENTOXSD simulation. 

The remaining input values used by the model were default values. It is noted that the 

default values assume immediate and complete mixing of groundwater into surface water. 

The output for the January 2004 model simulation indicates that the surface water 

concentrations of COCin the Lower Plant Area will not theoretically exceed any of the 

four water quality-based criteria used by PENTOXSD. The output sheets for 

PENTOXSD simulation are presented in Appendix E. Also, a summary of input 

parameters for the model are provided in Table E-6 in Appendix E. 

It is also noted that the LPIT is a groundwater remedial measure that is located between 

the suspected source area in the Lower Plant Area and the Monongahela River. The 

LPIT collects impacted groundwater from a large portion of the Lower Plant Area and 

transfers it to the on-site water treatment plant for treatment and disposal. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

This RI Report has been prepared in accordance with Chapter 250 regulations and the 

Final Draft of the Act 2 TGM. This report evaluates potential exposure pathways used in 

the site conceptual model and historical investigation and characterization data. The RI 

Report findings are as follows: 

305/RZ 

• Surface and subsurface soil concentrations in samples collected during 
the Remedial Investigation were below applicable direct-contact 
MSCs. Therefore, a direct-contact exposure pathway evaluation was 

· not performed for this medium. · 

• There were several surface and subsurface soil concentrations that 
exceeded the soil-to-groundwater pathway MSCs. Therefore, the soil
to-groundwater exposure pathway is complete and has been evaluated. 

• Based on a· comprehensive evaluation of groundwater samples 
collected from site monitoring wells, MSC exceedances of VOCs, 
SVOCs, and inorganics for the used aquifer standard exist. 

• The groundwater exposure pathway related to potable use of site 
groundwater is incomplete. Currently, there is no on-site use of 
groundwater. Furthermore, deed restrictions will provide groundwater 
use restrictions at the Jefferson Plant. 

• Two COC exceed Chapter 16 surface water criteria in the unnamed 
tributary to the Monongahela River making the pathway complete. 

• There is a number of USEP A Ecotox threshold exceedances in 
sediments collected from the unnamed tributary to the Monongahela 
River at the Jefferson Plant. Also, the background sediment sampling 
location contains several threshold exceedances. 

• Groundwater flow assessments conducted at the UCIT and the LPIT 
concluded that when in operation, the trenches mitigate groundwater 
discharge to surface water and capture LNAPL and impacted 
groundwater, as designed. 
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