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1.0 INTRODUCTION

1.1 Site Background Information

The Drake Chemical Site is located in Lock Haven, Clinton County, Pennsylvania,
as shown on Figure 1-1. The eight-acre site, shown on Figure 1-2, is inactive and
contains six major buildings, including former offices, production facilities, and a
wastewater treatment building. Inside and surrounding the process buildings are
approximately 60 process tanks and reactors. Outside these buildings are
approximately 10 large tanks that were used for bulk storage of acids, bases, and
fuel oils. Also located on site are two lined wastewater treatment lagoons, an
unlined lagoon (leachate lagoon) from which a leachate stream originates, a second
small unlined lagoon (canal lagoon), and an unlined sludge lagoon. Chemical sludge
covers or underlays much of the open area on site and was detected as deep as
20 feet below the ground surface. Drums and bulk waste may also be buried at the
site. Construction debris is strewn about the site.

The Drake Chemical Site is bounded on the west by the American Color and
Chemical Company. An apartment complex, a shopping center, and Castanea
Township Park are located within 1/4 mile of the site. Bald Eagle Creek is located
less than 1/2 mile south of the site, and the West Branch of the Susquehanna River
is located approximately 3/4 mile north of the site. A leachate stream originates
at the leachate lagoon and flows through Castanea Township Park to Bald Eagle
Creek.

Drake Chemical, Inc., purchased the site in 1962. Site use before 1962 is not
completely known, but it is reported that the site was used for the production of
chemicals. Aerial photographs show that tanks, buildings, and a lagoon were
located on the site between 1951 and 1959. By 1963, there was further
development of the site as a lagoon area. Nearly the entire site appeared as
standing water, apparently an unlined lagoon. Also, a new building was present
along with some scattered debris, as indicated on aerial photographs taken in 1963.
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The majority of the areas of standing water present on site in 1963 have since been
filled with debris and used for waste disposal operations.

The early production history at Drake Chemical, Inc., is unclear, but the facility
had been involved for many years in the manufacture of batches of specialty,
intermediate chemicals for producers of dyes, pharmaceuticals, cosmetics,
herbicides, and pesticides. The organic compound 2,3,6-trichlorophenylacetic acid
(Fenac*), a herbicide, was manufactured at the plant and is a major site
contaminant. The chemical products were produced using the processes of
chlorination, cyanation, sulfonation, and amination. Most processes at Drake
Chemical, Inc., were not highly automated and required hand charging of chemicals
into reactor vessels. Many waste streams produced during the various
manufacturing processes were either treated or placed directly in drums and stored
on site. Much of the former lagoon area on site was filled with treated and
untreated process wastes and sludges, along with demolition debris and other
miscellaneous fill materials.

Drake Chemical, Inc., was cited several times between 1973 and 1982 for violations
of environmental and health and safety regulations. After Drake Chemical, Inc.,
failed to respond to a request for voluntary cleanup, the United States
Environmental Protection Agency (ERA), began emergency cleanup activities at
the site on February 28, 1982. During the emergency cleanup, surface drums and
sludges and liquids from process and storage tanks were removed from the site. A
fence was also erected around the site. The cleanup was completed on
April 21, 1982. The Environmental Response Team (ERT) of ERA performed an
Extent of Contamination (EOC) Study in March 1982, which focused on the area
around the leachate stream. The results of this study were presented in the Phase I
Remedial Investigation (Rl) report.

Fenac is registered under a British patent to Union Carbide Agricultural
Products Company, Inc.
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In August 1982, the EPA requested remedial action studies of the Drake Chemical
Site. These studies included the preparation of a Work Plan for a Remedial
Investigation and Feasibility Study (RI/FS) by the Remedial Planning Office
(REMPO) of NUS Corporation (May 1983), a Toxicological Impact Assessment by
the Region III Field Investigation Team (FIT) of NUS Corporation (September 1983),
a Phase I Rl Report on the leachate stream by the REMPO of NUS Corporation
(July 1984), a Phase I Feasibility Study of Alternatives Report on the leachate
stream by the REMPO of NUS Corporation (August 1984), and a Draft Phase II
Rl Report on the remainder of the site by the REMPO of NUS Corporation
(January 1985).

1.2 Hydrogeology

The hydrogeology of the site consists of saturated alluvial deposits overlying
fractured bedrock. The bedrock and overlying deposits are hydraulically
connected, forming the unconfined aquifer in the area. In the southern part of the
site, a perched water table was found. This condition is caused by a greater depth
of silt in this area than is commonly found across the site. This silt has a low
hydraulic conductivity. The existence of the perched zone was determined by the
evaluation of water levels in monitoring wells screened in both the perched zone
and in the unconfined aquifer.

The depth to groundwater is approximately 10 to 15 feet, except in the area of the
perched water table, where it is approximately 5 feet. The groundwater elevation
varies seasonally with the amount of precipitation and the elevation of Bald Eagle
Creek, which is prone to flooding. Groundwater flow direction, regionally and
across the site, is east to southeast, eventually discharging into Bald Eagle Creek
or the West Branch of the Susquehanna River.

1.3 Nature and Extent of Problems

Most sludges and liquids from process and storage tanks have been removed, as
have surface drums, but several potential sources of contamination still remain on
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site. Chemical sludge covers or underlies much of the open area on site and was
detected as deep as 20 feet below the ground surface. The onsite lagoons remain,
as well as buildings, debris, and tanks, many of which contain residue of former
tank contents.

Fenac appears to be the major site contaminant, although a wide variety of
contaminants were detected at widely varying concentrations. Fenac was detected
in groundwater, soil, lagoon liquid and sediment, the leachate stream, and building
and debris samples.

A wide range of organic and inorganic chemicals was detected in both onsite and
offsite groundwater. In some cases, groundwater from wells located on property
adjacent to and northeast of the site had higher concentrations of many
contaminants than groundwater from onsite monitoring wells. Groundwater from
offsite areas east of the site, on the other side of Route 220, does not appear to be
affected by contaminant migration. A few organic chemicals were detected in
offsite wells near the site that were not detected in onsite wells.

Water and sediment in the two lined wastewater treatment lagoons are
contaminated with metals, Fenac, and other organic compounds. The water is also
acidic.

In soil samples, Fenac was found to be a good indicator of contamination. Where
Fenac concentrations are elevated, other chemical concentrations are elevated.
The opposite also appears to be true (where Fenac concentrations are low, so are
other chemical concentrations). Onsite surface and subsurface soils appear to be
highly contaminated, especially in the sludge disposal areas. Offsite surface soils
appear to be contaminated in those areas which receive surface water runoff from
the site. The Fenac detected in offsite, subsurface soils appears to be connected
with Fenac-contaminated groundwater. Fenac contamination in these subsurface
soils exists only in those samples that were taken from below the groundwater
table.
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Beta-naphthylamine, a known human carcinogen, was detected in sludge on site at
depths of 5 and 12 feet in one boring.

A wide range of organic compounds were detected in the building samples and
debris samples at concentrations that varied from part-per-biilion to percent
levels. Fenac was detected in all but four of the building samples and debris
samples that were analyzed for Fenac. Beta-naphthylamine was detected in one
building in samples from process equipment such as ovens, tanks, and a filter press.

Air sampling results indicated no significant hazards from volatile organic
contaminant vapors at the site boundary.

1.4 Public Health and Environmental Concerns

Groundwater was found to be contaminated. It is not a source of potable water and
poses only a low, direct contact exposure risk in those areas near the site where it
may discharge to surface water. Groundwater from monitoring wells in offsite
areas away from the site does not appear to be contaminated.

Present impacts of the lined lagoons on site are negligible, except from direct
contact. Potential impacts could arise in the event of flood, lagoon overflow, or
liner failure.

Of greater importance was the widespread soil and building contamination.
Compounds detected represent significant potential for continued degradation of
groundwater and possible offsite surface migration of contaminants. The greatest
risks to human health are associated with direct contact with the contaminants,
many of which are highly toxic or carcinogenic.
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1.5 Objectives of Remedial Action

The objective of remedial action at the Drake Chemical Site is to reduce or
eliminate exposure pathways by which contaminants may reach potential receptors.
The exposure pathways of most concern are as follows:

• Direct contact with contaminated areas on site

• Potential migration of contamination via surface water, sediment
transport, and air

• Potential migration of contamination via groundwater, in terms of
restrictions on future usage, and discharge of contaminants into local
streams.

General response actions and associated remedial technologies will be developed to
meet the stated objectives.

An initial screening of technologies is required in order to reject infeasible or
inappropriate technologies from consideration. Remaining technologies will be
selected for possible combination into remedial action alternatives. The remedial
action alternatives will then undergo a detailed evaluation to determine their
effectiveness and cost.

To guide final selection, future site use will be assumed to be restricted to non-
farming, non-industrial, and non-residential purposes unless all contaminated
materials are removed from the site. No structures of any kind will be considered
as part of ultimate use.
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2.0 SCREENING OF REMEDIAL ACTION TECHNOLOGIES

A two-phase process has been used to develop appropriate Remedial Action
Alternatives for the Drake Chemical Site. In the first phase, an initial screening of
feasible technologies was performed to eliminate infeasible, inappropriate, or
environmentally unacceptable remedial technologies. The remedial technologies
that were identified as feasible or applicable to the site were then combined into
Remedial Action Alternatives. During the second phase, a detailed analysis was
performed on the Remedial Action Alternatives to identify related cost and non-
cost criteria. The purpose of this chapter is to present the initial screening
methodology, the feasible remedial technologies, and the objectives of Remedial
Action Alternatives development.

Feasible remedial technologies for the Drake Chemical Site have been identified by
screening general response actions for application to site problems and by
evaluating site-specific information obtained during the Remedial Investigation
(Rl). Each general response action consists of one or more associated technologies
that are also considered for site applicability. The Drake Chemical Site general
response actions and associated technologies are presented in Table 2-1.

The technologies were then studied and reviewed in depth using the following
criteria:

• Technical
• Environmental/Public Health
• Institutional
• Cost

Feasible remedial technologies that remain after this screening process are then
combined into Remedial Action Alternatives that can be applied to the remediation
of the Drake Chemical Site.
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The results and methodology of the technology screening process are discussed in
the following narratives.

2.1 No Action

The purpose of reviewing the no-action alternative is to estimate the effect of not
performing additional remedial actions at the site.

2.1.1 Monitoring and Analysis

Under the no-action alternative, additional remedial activities would not be
performed. However, a long-term monitoring program could be established to
provide information to help identify and detect possible adverse public health or
environmental effects.

The no-action alternative, with monitoring and analysis, does not address the
remediation of the buildings, sludges and contaminated soils, and groundwater, nor
does it address the potential threat to the environment or public health via the
associated contamination pathways.

The potential for future groundwater contamination resulting from onsite wastes
would still remain. The potential for contamination migration via surface water
runoff from the site would continue, and the potential for direct contact with
onsite wastes would not be addressed. There is also the possibility of off site
migration via airborne particulates. The risk assessment presented in the Phase II
Rl Report should be consulted for a detailed presentation of the risks associated
with the no-action alternative.

Monitoring of surface water and groundwater is proposed only as a means of
monitoring and identifying future problems, not as a sole remediation action.
Based on comparison of the results of monitoring and pre-established criteria,
remedial actions can be taken if required.
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The monitoring and analysis technologies are retained for further evaluation, but
are limited in fulfilling the environmental, public health, and institutional criteria.

2.2 Containment

2.2.1 Capping

Capping technologies are used to minimize infiltration, to reduce offsite transport
of exposed waste materials, and to minimize the potential for direct contact with
contaminants. Capping can involve the installation of an impermeable barrier or
compacted soil zone over the wastes and can include an overlying layer of topsoil
and vegetation cover to protect the cap. Excavation and/or regrading of some of
the material in preparation for capping is often required.

Possible capping materials include the following:

• Synthetic membranes
• Clay
• Polyurethane foam
• Resins
• Sprayed bituminous membrane
• Soil
• Soil additives and cements

Synthetic membranes and clay have been used extensively as capping materials
with positive, reliable results. Disadvantages may exist with respect to material
availability, costs, and extended exposure/deterioration, but these capping
materials will be retained for further evaluation because of their positive effects
and wide usage.

Cap materials such as polyurethane foam and resins are engineering concepts that
have not had widely practiced, site-specific applications. Their ability to meet the
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needs of this site is questionable; therefore, they are not considered to be feasible
at this site.

Sprayed bituminous membranes, such as asphalt, are susceptible to cracking and
subsidence actions and thereby reduce the effectiveness of the cap, due to
increased potential for infiltration. Special handling and application procedures
are required, which can increase the cost for this type of cap. Sprayed bituminous
membranes are eliminated from further consideration based on their potential
inability to minimize infiltration.

Compacted soil caps are similar to clay caps, except that a soil cap may be more
permeable than a clay cap. A soil cap is an effective means of covering exposed
wastes, reducing infiltration rates, and reducing offsite transport of hazardous
substances. The soil cap material option is retained for further evaluation because
of its ability to reduce infiltration, contaminant migration, and receptor contact.

Soil additives are not applicable at this site because the existing cover is generally
either contaminated soil or exposed sludge material. Soil additives are effective in
cases where clean soils are abundant but too permeable for use as capping
materials. Caps made with soil additives are also susceptible to cracking and
deterioration. The cost of soil additives is usually greater than the cost of more
effective capping materials such as clays, soils, or synthetics.

The following types of caps, or combinations thereof, are retained for further
consideration based on technical criteria:

• Synthetic membranes
• Clay
• Compacted soil

Capping isolates wastes from contact with the atmosphere and the public. Capping
will protect public health by reducing the potential for direct contact with
contaminated materials. It will also reduce or eliminate the potential for offsite
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migration of contaminated materials via surface water runoff and subsequent
transport.

According to the requirements of the Resource Conservation and Recovery Act
(RCRA), caps must be designed and constructed to provide long-term minimization
of migration of liquids through the closed site, function with minimum
maintenance, promote drainage and minimize erosion of the cover, accommodate
settling and subsidence to maintain the cover's integrity, and have a permeability
less than or equal to the permeability of any bottom liner system or natural
subsoils (40 CFR 264.310). EPA has published various Technical Resource
Documents identifying the types of capping procedures and materials that will
meet the requirements. These will be considered in the design of Remedial Action
Alternatives that use the capping remedial technology.

2.2.2 Groundwater Barrier Walls

Impermeable barriers can be used to divert groundwater flow around a waste
disposal area or to contain contaminated groundwater emanating from a waste site.
Groundwater controls considered for installation at the Drake Chemical Site
included (1) impermeable barriers upgradient of the site, (2) impermeable barriers
downgradient of the site, and (3) impermeable barriers completely surrounding the
site. Various methods and materials considered for use in constructing
impermeable groundwater barriers include the following:

• Slurry walls
- Soil/bentonite
- Cement/bentonite

• Sheet piling
• Gel injection
• Grout curtain
• Vibrating beam
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The subsurface conditions at the Drake Chemical Site, however, are not well suited
for the installation of groundwater barrier walls. Groundwater barriers are
designed to intersect with an impervious layer (clay or bedrock) in order to stop or
impede groundwater flows. The lithology of the Drake Chemical Site consists of
layers of clayey to sandy silt, which increase in grain size and permeability with
depth. The remaining lithology consists of a sand and gravel underlain by sandstone
fragments and a fractured shale. The shale is partially replaced by alluvial
materials in the direction of Bald Eagle Creek. None of the lithologies
encountered are considered to be impervious layers. Groundwater barrier walls are
thus not applicable to the site and are eliminated from further evaluation.

2.2.3 Gas Barriers

Barriers against the migration of gases and vapors are employed in a number of
ways at waste disposal sites, usually in conjunction with other remedial measures.
An effective barrier against gas flow must consist of a material with low gas
permeability. Materials found to prevent gas migration include compacted clay;
concrete slurry walls, gunite, and synthetic liners.

Based on the results of the Rl at the Drake Chemical Site, gas or vapor generation
is not a problem at the site. Therefore, gas barrier technologies are eliminated
from further consideration.

2.3 Pumping

2.3.1 Groundwater Pumping

Groundwater pumping technology can be used to lower a water table, contain and
collect a contaminant plume, extract groundwater contaminants, and, when
coupled with treatment systems designed for specific groundwater contamination
problems, used for groundwater reinjection or offsite discharge.
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Groundwater pumping is commonly used to lower the water table in a particular
area. The combined cones of depression from multiple extraction wells can be
designed to lower the elevation of the groundwater. Specific applications include
the following:

• Lowering the water table so that it is not in direct contact with below-
ground wastes.

• Lowering an unconfined aquifer so that contaminated groundwater does
not discharge to a receiving stream that is hydraulically connected.

The first application listed, lowering the water table so it does not contact buried
wastes, is the design most applicable to the Drake Chemical Site.

Groundwater, at times, discharges to the leachate stream and to Bald Eagle Creek.
The proposed alternative for the leachate stream (Phase I Feasibility Study) will
reduce the potential for groundwater discharge to the leachate stream. Bald Eagle
Creek does not appear to be adversely affected by the discharge of groundwater.
Thus, the second application listed above is not applicable to this site.

Groundwater pumping can be used to contain a contaminant plume. Specific
applications include

• Use of extraction and injection wells that will allow groundwater within
the plume to be pumped, treated, and pumped back into the aquifer.

• Low rates of pumping to contain a plume with no subsequent recharge to
the aquifer.

• Pumping and treatment of the plume followed by recharge using recharge
basins.

2-10
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All three of the above applications may be applicable to the Drake Chemical Site.
Subsurface conditions and aquifer characteristics will determine the amount of
groundwater that can be extracted.

Groundwater treatment systems can be used in conjunction with pumping to lower
a water table or to contain a contaminated plume. The use of reinjection after
treatment can also be considered to help dilute contamination in parts of the
aquifer not being pumped.

Lowering of the water table by groundwater pumping, with or without subsequent
treatment, can prevent further groundwater contamination by eliminating contact
with buried wastes and further contaminant migration via the groundwater by
containing a contaminated plume.

Permits may be required to discharge extracted water to surface waters or to a
publicly owned treatment works (POTW).

2.3.2 Liquid Removal

Liquid removal refers to dewatering surface impoundments, lagoons, and/or tanks
by using pumps or vacuum trucks. At the Drake Chemical Site, this technology can
be used to remove liquids from the lined lagoons and the leachate lagoon area.
This will remove the threat of contaminant migration from seepage from unlined
lagoons or from overtopping, should the lagoons overflow or if the site is flooded.

Removed liquid can be treated on site, hauled off site for treatment or disposal, or
discharged to the local sewer system with pretreatment depending on the
contaminant levels and chemical characteristics.

2.3.3 Dredging

Remedial technologies for contaminated sediments generally involve removal and
subsequent disposal of the sediments. Sediment removal methods include well-
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established excavation and dredging techniques. Mechanical dredging is discussed
later in this section under "Complete Removal." This subsection refers to low-
turbidity hydraulic dredging.

Low-turbidity dredging operations are required for contaminated sediments in deep
bodies of water or in water with any appreciable flow. Low-turbidity dredging is
any hydraulic dredging operation that uses special equipment or techniques to
minimize the re-suspension of bottom materials and subsequent turbidity that may
occur during the operation. .Low-turbidity hydraulic dredging systems include small
specialty dredge vessels, suction dredging systems, and conventional cutter-head
dredges that are modified using special equipment or techniques for turbidity
control.

This technology would be applicable for the onsite lagoons at the site if the
sediment alone was contaminated. However, the water in these lagoons is also
contaminated and would have to be removed along with the sediment. More
effective technologies and construction schemes, such as removing any ponded
water and then removing the sediments by mechanical means, are available at
lower cost. This technology is not applicable to this site and is eliminated.

2.4 Collection

2.4.1 Sedimentation Basins

Sedimentation basins are used to control suspended solids entrained in surface
flows. A sedimentation basin is constructed by placing an earthen dam across a
waterway or natural depression, or by excavation, or by a combination of both.
The purpose of installing a sedimentation basin is to impede surface runoff carrying
solids, thus allowing sufficient time for the paniculate matter to settle.
Sedimentation basins are usually the final step in the control of diverted surface
runoff, prior to discharge to a receiving stream. They are an essential part of any
good surface flow control system and should be included in the design of remedial
actions at this site.
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This technology for storm water management is retained for further consideration
at the Drake Chemical Site. Collected sediments must be removed periodically to
ensure efficient operation. A discharge to surface water may require a National
Pollutant Discharge Elimination System (NPDES) Permit.

2.4.2 French Drains

French drains, with removal of collected water, can serve many of the same
purposes as groundwater pumping. If installed around the perimeter of a waste
burial area, groundwater can be collected and removed to lower the water table or
to extract groundwater for subsequent treatment.

French drains are constructed by excavating a trench, lining the trench with filter
fabric, and backfilling with gravel. Groundwater that is intercepted then flows
along the trench to a sump or appropriate collection point. Perforated plastic pipe
can be installed at the bottom of the trench to provide a more effective conduit
for groundwater removal.

Groundwater collection using French drains can prevent further contamination by
eliminating contact between the groundwater and buried wastes. This method can
also prevent further contaminant migration via the groundwater route by
controlling a contaminated plume.

The site's topography and groundwater elevations place extreme limitations on the
use of this technology. A groundwater collection drain will also require a pumping
system to extract the collected groundwater. There are no technical or cost
advantages to using a groundwater collection system with French drains and
pumping. A pumping system for groundwater control and collection is more cost
effective and applicable to the Drake Chemical Site. The French drain option of
the groundwater control and collection technologies is eliminated.
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2.4.3 Gas Vents

Pipe vents or trench vents can be used to control or attenuate lateral gas or vapor
migration. They can be used to control methane and/or volatile organics. Pipe
vents consist of vertical or lateral perforated pipe. They are usually surrounded by
a layer of coarse gravel to prevent clogging by solids or water. They may
discharge directly to the atmosphere, be flared, or be connected to a gas collection
system. Trench vents are constructed by excavating a deep, narrow trench that is
backfilled with gravel, forming a path of least resistance through which gases
migrate upward to the atmosphere or to a collection system.

Gas vents are not applicable at the Drake Chemical Site. There is no methane
generation, and volatile organic vapors are not expected to be a problem at the
site. This technology is screened from further consideration.

2.4.4 Gas Collection Systems

Gas collection systems are used whenever forced ventilation of gas vents is
designated or required. Since gas vents are not applicable at the Drake Chemical
Site, there is no need for a gas collection system.

This technology is screened from further consideration.

2.5 Diversion

2.5.1 Grading and Revegetation

This technology involves regrading the site to reduce surface water infiltration and
to control erosion. Grading is often performed as a part of surface-sealing
activities because of its inherent aesthetic and soil transport control aspects.
Revegetation involves preparing the soil surface, seeding, fertilizing, and mulching
to establish a good growth of vegetation. This action should decrease the amount
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of erosion caused by wind, precipitation, and surface water runoff and will
minimize offsite transport of contaminants.

Grading and revegetation involve the use of standard construction procedures;
however, substantial quantities of soil may be required to modify the present
ground contour. Periodic regrading and future site maintenance may be necessary.

Grading and revegetation are widely accepted engineering practices and are
applicable to the Drake Chemical Site, so they are retained for further evaluation
in conjunction with capping, landfilling, and general site improvement.

2.5.2 Dikes and Levees

Dikes, or berms, are well-compacted earthen ridges or ledges constructed
immediately upslope from or along the perimeter of disposal sites. These
structures are generally designed to provide protection of critical areas by
intercepting storm runoff and diverting the flow to natural or man-made drainage
paths or to sedimentation basins. Dikes and berms may be used to prevent
excessive erosion of newly constructed slopes until more permanent drainage
structures are installed or until the slope is stabilized with vegetation. They will
also provide temporary isolation of uncapped and unvegetated areas from surface
water runoff and erosion and subsequent transport of contaminants.

Levees are earthen embankments that function as flood protection structures in
areas subject to flooding. Levees create a barrier to protect structures located
behind the barrier. Flood containment levees may be constructed as perimeter
embankments surrounding disposal sites located in a flood plain or may be installed
at the base of landfills along slope faces that are subject to periodic inundation.
Levees serve to protect land disposal sites from flood waters, which may erode
cover materials and transport contaminants off site or which may add water to
waste materials, increasing leachate production.
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Levees are generally constructed of compacted, impervious fill. Special drainage
structures are often required to drain the area behind the embankment. Levees are
normally constructed for long-term flood protection, but they require periodic
inspection and maintenance to assure proper functioning.

Dikes, berms, and levees are applicable at the Drake Chemical Site and are
retained for use as remedial technologies in developing Remedial Action
Alternatives.

2.5.3 Stream Diversion Ditches and Trenches

These structures are excavated drainageways used above and below disturbed areas
to intercept and divert runoff and run-on. Their function is the same as dikes and
berms; only their method of construction is different.

These technologies are applicable at the Drake Chemical Site for the same reasons
as dikes and berms, and are retained for further evaluation.

2.5.4 Benches and Chutes

Benches, or terraces, are relatively flat areas constructed along the contour of
very long or very steep slopes to slow down runoff and divert it into ditches or
diversions for offsite transport at non-erosive velocities. They may be used to
break up steeply-graded slopes of covered disposal sites into less erodible
segments. Chutes (and downpipes) are structures used to carry concentrated flows
of surface runoff from one level to another level without erosive damage.

These technologies are screened from further evaluation at the Drake Chemical
Site. The site, in its present state, has no steep slopes. Any remedial action
alternatives, such as an onsite landfill, will be designed to avoid steep slopes or
very long slopes.
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2.6 Complete Removal

2.6.1 Soils and Sludges, Buried Drums, Sediments, and Liquid Wastes

Excavation will be used to remove soils and sludges, any buried drums encountered,
and sediments from the leachate lagoon area (after the liquid is removed).

Excavation involves the physical removal of the wastes using common practices.
Typical equipment includes draglines, loaders, dozers, pans, trucks, and backhoes.
Excavated material can be loaded onto trucks and hauled to an approved facility or
disposed on site. Excavation is a commonly used and well-established technique
that involves standard engineering practices.

Excavation removes the wastes from the site or to a better engineered
environment (onsite landfill) and precludes further contaminant migration. There
is a potential risk of exposure to vapors or particulates during onsite removal or
excavation activities. Transporting of wastes resulting from excavation must meet
Department of Transportation (DOT) and State/Federal shipping and manifesting
regulations.

Excavation is retained for further evaluation for the complete removal of soil and
sludge, sediments, and possibly buried drums at the Drake Chemical Site.

Liquid wastes will be removed as outlined in Section 2.3.2, Liquid Removal.

2.6.2 Tanks, Buildings, Debris, Sewers, and Water Lines

Tanks and process equipment inside the buildings can be loaded onto trucks,
disposed on site or off site, or decontaminated and then salvaged. Decontam-
ination water or fluids could be hauled away for treatment/disposal or treated on
site in a treatment plant.
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The onsite buildings could be dismantled in a controlled manner. Dismantling
activities must be performed in a manner that prevents the release of
contaminants to the air or surface waters. Porous building materials cannot be
decontaminated and must be handled accordingly. Non-porous building materials
can be decontaminated and then disposed or salvaged. Decontamination water or
fluids can be hauled away for treatment/disposal or treated on site and discharged.

Water and sewer lines may have to be removed and/or relocated depending on the
remedial action chosen for the sludges and soil. Water and sewer lines that served
Drake Chemical, Inc., could be removed and not relocated nor reinstalled.

These removal actions remove contaminated materials off site or to a better-
engineered environment (onsite landfill or beneath a cap) and should mitigate
further contaminant migration. The is a potential risk of exposure to vapors or
particulates during onsite removal or excavation activities.

Transportation of wastes off site must meet DOT and State/Federal shipping and
manifesting regulations. Discharge of treated decontamination liquid or fluid to
groundwater, surface water, or to the local sewer system may require an NPDES
permit.

Complete removal of buildings and contaminated structures is retained for further
consideration at the Drake Chemical Site.

2.7 Partial Removal

Partial removal technologies are the same as complete removal, except that some
contaminated materials may not be able to be completely removed because of
physical constraints at the site.
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2.8 Onsite and Offsite Treatment

2.8.1 Incineration

Incineration is a process that uses thermal oxidation to convert organic substances
to a less bulky decontaminated material. Generally, only organic and combined
inorganic-organic wastes are considered for incineration. This process can reduce
the waste volume and destroy toxic compounds by a number of methods currently
available. The total destruction of organic contaminants can be obtained by the
use of incinerators that operate at temperatures in excess of 1,000°C. At present,
there are only a few commercial facilities permitted under RCRA interim status.
The incinerator types considered for use on wastes found on site include

• Rotary kiln
• Fluidized bed
• Multiple hearth
• Cement kiln

The process used by all of the commercial solid waste destruction facilities is the
rotary kiln. This unit has proven to be very flexible and can withstand the rigorous
conditions experienced during heterogeneous waste type destruction. The rotary
kiln incinerator is relatively simple and rugged while exhibiting a good performance
and maintenance record.

Onsite incineration is retained for further consideration for use at the Drake
Chemical Site. The costs for constructing an incinerator on site might be less than
for shipping the material to an off site facility. A mobile incineration unit is also
applicable, although the prospects for leasing a mobile incineration unit are
uncertain due to the questionable availability of such a unit and possible problems
with capacity.

Offsite incineration is retained for further evaluation. Incineration will effectively
reduce the organic contaminants present in the waste, as long as the incinerator is
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operated within its permitted limits. Residue that is generated must be disposed at
a permitted facility; however, this would be the responsibility of the operators of
the offsite incinerator. Air releases from the commercial facility responsible for
incineration should have a minimal impact on public health and the environment
because of the required use of air pollution control equipment. The offsite
incinerator must be permitted under RCRA. There are short-term effects on the
environment and public health because of the risks associated with the transport of
wastes from the site and through the community.

2.8.2 Solidification

Solidification methods can be placed in two main groups, based on how the
contaminants are held in the solid. Some methods physically surround the waste
particles with the solidifying agent. Other methods chemically fix the wastes in a
reaction with the solidifier.

Many processes rely on the reactions of materials such as Portland cement, lime,
and common silicates for the encapsulation, solidification, and/or cementation of a
waste material. These processes involve the mixing of such materials with the
waste. Some of the processes rely mainly on the ability of the chemical system to
insulate each particle of pollutant from adjacent leaching fluid. Other processes
rely on the formation of a relatively impermeable mass to exclude leaching fluids
from passing through the solidified waste.

The most effective inorganic treatment systems involve the use of Portland
cement, lime-based mortars, lime-pozzolan cements such as fly ash, and some
mixed inorganic-organic materials.

Many wastes contain significant concentrations of organic chemical and
hydrocarbon constituents. The organic fixing capacity of the various processes
should be carefully reviewed and compared in regard to potential leachates of such
pollutants from the solidified waste. Very little has been reported on the effect
and use of solidification agents on organic-contaminated wastes. It is important to
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evaluate the chemistry of the contaminants involved and to conduct leachate
surveys prior to final selection of solidification agents or methods. The governing
sorption mechanisms for organic contaminants are not as well characterized as for
inorganics.

It appears that technology is available to address the ultimate-disposal
requirements for toxic metal and trace metal wastes. The technology for wastes
containing organics is not as readily available. Current solidification materials for
organics control are either inadequate or are not designed specifically for the
disposal of organics.

Some chemical admix techniques depend on a reaction between the additives and
the water contained in the waste to produce a cementing or pozzolanic reaction.
Stabilization processes must usually be adapted to a particular waste, generally by
trial and error, because of the many complex chemical reactions that cannot be
predicted in advance.

There is a need to conduct laboratory applicability tests on new types of waste.
Leaching and physical properties are dependent on the amount of additives used.
The choice of solidification technique for a particular waste should be based on the
waste volume, mobility, and toxicity of the contaminants; the compatibility of the
waste with the additives or process used; and characteristics of the disposal site.

Bench-scale testing of the solidified waste must take place prior to applying the
solidification agent to the waste before final disposal. Some form of field
demonstration should be performed to test the long-term durability and the
acceptability of the treatment approach.

Solidification is screened from further consideration at the Drake Chemical Site.
Aside from the unproven performance of solidification systems on organics, there
are other considerations. This technology offers no advantage over an onsite
landfill; in fact, it would increase the waste volume, possibly to the point where it
would be physically impossible to place all of the wastes on site because of the
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relatively small size of the site. An above-ground landfill would be required so
that waste materials would not be in direct contact with the groundwater.

Solidification may not be reliable since the waste on site is nonhomogeneous and
varies in chemical composition. It would be difficult to optimize solidification
agent admix ratios to consistently obtain a solidified, non-leaching material. There
would also be implementation difficulties. The wastes would have to be excavated,
staged, solidified, allowed to cure, and then landfilled properly. In-situ
stabilization is not suitable since some waste is located below the water table.
Also, it would be very difficult to tell if the solidification was effective in reducing
the leachability of the waste.

2.8.3 Land Treatment

Land treatment involves the uniform application of selected wastes to a specific
area for natural biodegradation and includes mixing the waste with the upper soil
layers. This is usually done after the wastes have been converted to
environmentally acceptable materials by means of biological, physical, or chemical
treatment. This technique has been used for the disposal of municipal sludges and
petroleum industry wastes. For those wastes that are resistant to biodegradation,
there is the potential for contaminant migration by surface water runoff and
infiltration. Uptake of unaltered materials by vegetation can introduce potentially
hazardous compounds into the food chain.

Land treatment is not applicable at the Drake Chemical Site. The technology is
not used for contaminated soils and the sludges found on site. The land on site is
not suitable or of sufficient area for such an operation.

2.8.4 Biological Treatment

Most organic compounds are biodegradable, although the degree of biodegradation
varies widely with properly acclimated microbial populations, adequate detention
times, and fluctuations in wastewater concentration and flow rate. Biological
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treatment involves placing the wastewater in contact with a mixture of
microorganisms so that the organic compounds in the wastewater are decomposed.
In some cases, the microorganisms are present in the wastewater; in others, they
must be added. Since soluble inorganics (heavy metals) may inhibit microbial
activity, preliminary treatment should be used to lower the levels of these
substances prior to biological processes.

Activated Sludge

The activated sludge process is capable of converting most organic wastes to more
stable inorganic forms or to cellular biomass. Much of the soluble organic material
is converted to carbon dioxide and water in an aeration tank by a diverse group of
microorganisms. The biomass, after removing the organic material from the
wastewater, must be separated from the liquid stream in a clarifier or
sedimentation tank. After sedimentation, excess biomass is returned to the
aeration tank. Thus, a relatively constant mass of microorganisms is maintained in
the system. System performance depends upon the recycle of sufficient biomass to
maintain an optimum food-to-microorganism (contaminant to biomass) ratio that is
unique to the waste treated and the settling characteristics of the biomass. This
process has been proven effective for the treatment of industrial and municipal
wastewaters. Special considerations, such as waste strength and the toxicity of
waste constituents to the biomass, must be considered in the use of this
technology.

Trickling Filter

A trickling filter is an attached biological growth system that requires the
presence of some type of medium to support the biological mass. The process
consists of uniformly distributing the wastewater over a bed of stone or synthetic
support media. As the wastewater flows over the biological growth attached to the
surface of the media, contaminants are consumed by the microorganisms. As the
microorganisms grow, their thickness on the media will increase to a point where
they will break away from the media and will be washed out of the filter. The
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waste stream containing these solids flows to a sedimentation tank where the solids
are removed from the liquid. Trickling filters decompose organics in the same
manner as in the activated sludge process; however, the percentage removal of
organics is not as complete because of a shorter residence time.

Rotating Biological Contactors (RBCs)

RBCs consist of a series of closely spaced disks. They are partially submerged in
the wastewater and are slowly rotated through it. The biological growth attaches
to the surfaces of the disks. As the disks rotate, a film of wastewater adheres to
the disks, and the microorganisms consume the organic material in the wastewater
as food. When the biological growth gets too thick to adhere to the disks, it breaks
off into the wastewater and is removed in a sedimentation tank.

Anaerobic, Aerobic, and Facultative Lagoons

Lagoons, or waste stabiJization ponds, are large, shallow basins that rely on long
retention times and natural aeration to biologically decompose the wastewater.
The aerated (aerobic) lagoon is a variation in which the wastewater is aerated with
diffused air or mechanical aerators. The aerobic lagoon differs from activated
sludge in that there is no recycle of biomass.

Summary

The activated sludge process is retained for further consideration for treatment of
groundwater from the Drake Chemical Site because of sufficient organic materials
for the microorganisms to use as food.

The trickling filter is screened from further consideration. Trickling filters are
sensitive to climate and temperature changes. Reliability is lower when
wastewater temperatures fall below 55°F. There is a strong possibility of odors
and, if there is a process "upset," there could be a long recovery time for the
biological growth.
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The aerobic and facultative lagoons are screened from further consideration
because of relatively poor treatment efficiencies; the anaerobic lagoon is screened
out due to potential odor problems. RBCs are screened from further consideration
due to maintenance problems, such as shaft breakage and failure, for this type of
operation.

2.8.5 Chemical and Physical Treatment

Equalization

The primary objective of equalization is to dampen flow and concentration
fluctuations. Both biological and physical/chemical treatment processes operate
more effectively if wastewater composition and flow rate are fairly constant.
Equalization basins and tanks can dramatically increase the stability of treatment
processes that are sensitive to fluctuating contaminant concentrations. Such
treatment processes include activated carbon adsorption, biological treatment,
precipitation, and ion exchange. The only disadvantage is that an equalization
basin, when used to dampen fluctuations in the flow rate, may require a
considerable amount of land area to accommodate peak flows.

Equalization will be retained for further evaluation at the Drake Chemical Site to
blend groundwater from the various groundwater recovery wells prior to subsequent
treatment steps.

Precipitation, Flocculation, and Sedimentation

Precipitation, flocculation, and sedimentation are well-developed processes that
have been used to treat various municipal and industrial wastewaters containing
suspended solids and/or soluble heavy metals. Precipitation removes a substance
from solution and transforms it into a solid particle. Flocculation promotes
particle growth and agglomeration of the solids so that they can be more easily
removed from the liquid. Sedimentation removes the suspended solids from the
liquid.
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Many metals can be successfully removed from the wastewater using these
processes. There is no upper limit on the concentrations that can be treated by
these processes. The theoretical lower limit for removal of soluble substances is
generally governed by the solubility product of the particular ion, although this
method of predicting removal efficiency is not very reliable. Laboratory tests are
needed to determine the degree of precipitation, the required chemical dosage, the
settling rate, and sludge production rates.

These processes are retained for further evaluation for removal of heavy metals
from water at the Drake Chemical Site.

Chemical Oxidation

The chemical oxidation process involves the chemical rather than the biological
oxidation of dissolved organics in wastewater. Oxidation-reduction reactions are
those in which the oxidation state of at least one reactant is raised while that of
another is lowered. There are many oxidation agents; however, only a few are
convenient to use. The ones most commonly used in waste treatment are air,
chlorine gas, chlorine dioxide, sodium and calcium hypochlorites, potassium
permanganate, and hydrogen peroxide. Present uses include oxidation of cyanide,
phenols, other organics, sulfur compounds, and some pesticides.

Chemical oxidation is screened from further consideration at the Drake Chemical
Site. Most of the compounds for which it is used are not present at levels that will
require treatment. Another disadvantage is that it may introduce other compounds
such as organic intermediates into the water which may require further treatment.

Chemical Reduction

Chemical reduction is used to reduce metals to less toxic oxidation states.
Reduction-oxidation reactions are those in which the oxidation state of at least one
reactant is raised while that of another is lowered. Present applications include
the reduction of hexavalent chromium to trivalent chromium and mercury removal
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for subsequent recycle. Reduction processes cannot, however, effectively achieve
mercury levels below 100 yg/l.

Chemical reduction is screened from further consideration unless it is determined
that the chromium is in the hexavalent (+6) valence state.

Chemical Dechlorination

Chemical dechlorination refers to a group of emerging technologies that can be
used to strip chlorine atoms from highly chlorinated, toxic compounds, such as
PCBs, in order to produce a nontoxic residue. Chemical dechlorination processes
were developed primarily for the destruction of PCBs in electric transformer
fluids. In theory, the processes may be applicable to other highly chlorinated
compounds, such as pesticides. Several companies have developed processes, but
none are commercialized except for use with PCB transformer oil.

This technology is screened from further consideration since it is not yet developed
on a commercial scale for non-PCB chlorinated compounds and since PCBs are not
a problem at the Drake Chemical Site.

Ultraviolet/Ozonation

Ozonation is a process where ozone is used for oxidizing organics. Combined
ultraviolet/ozone systems can extend the utility of ozonation dramatically. Ozone
is sufficiently strong to break many organic compounds. Complete oxidation of a
compound to carbon dioxide, water, etc., is not improbable if the dosage is high
enough. Ozone must be generated on site. It is presently used to treat cyanides,
dyestuffs, and phenols. The feasibility of ultraviolet/ozonation as a treatment for
a particular waste can be demonstrated conclusively only by lab and/or pilot tests
on the waste.

This process is screened from further consideration at the Drake Chemical Site.
Most of the compounds for which it is currently used are not present at levels that
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will require treatment. Also, in some cases, oxidation is not complete because of
the formation of oxidized intermediates that' resist further ozonation.

Carbon Adsorption

The process of carbon adsorption involves contacting a waste stream with
activated carbon, which selectively adsorbs hazardous materials by physical and/or
chemical forces. When the carbon reaches its ultimate capacity for adsorption, it
is removed from the containment vessel for disposal, destruction, or regeneration.

The suitability of carbon adsorption for the treatment of wastewater depends upon
the contaminant characteristics, the extent of pretreatment, and the required
effluent quality. Contaminant characteristics, such as molecular weight,
structure, and solubility, are important considerations. Activated carbon has been
proven effective for the removal of a variety of chlorinated hydrocarbons, organic
phosphorus, PCBs, phenols, aromatic hydrocarbons, and some heavy metals. It is
also effective for taste and odor control and color removal.

Carbon adsorption is retained for further evaluation at the Drake Chemical Site.

Absorption by Oil-Absorbing Media (Klensorb)

Absorption by oil-absorbing media, such as Klensorb, is similar to carbon
adsorption, but it is used for different substances. The equipment used is similar to
granular activated carbon columns. Klensorb is used to remove oils and other low-
solubility (less than 1,000 mg/l) organics. It can be used as a companion treatment
with carbon adsorption. Klensorb can replace carbon adsorption for polishing water
any time the organic compounds to be removed have solubilities in water of
1,000 mg/l or less.

This technology is screened from further evaluation at the Drake Chemical Site.
Contaminants in the groundwater can be more effectively removed by other
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technologies, as performance data on Klensorb is limited. Also, oil is not present
in the groundwater beneath the site.

Ion Exchange

Ion exchange resins are insoluble solids containing fixed cations and anions capable
of reversible exchange with mobile ions of the opposite charge in solutions with
which they are brought into contact. The direction and extent of the reaction are
governed by the relative insolubilities of the salts that can be formed and the
associated equilibrium constants. -The ion exchange resins will eventually be
exhausted and must be regenerated. The regenerant waste will contain the ions
removed at much higher concentrations than in the influent and must be further
treated and/or disposed.

Ion exchange is considered applicable for the removal of the following:

• All soluble metallic elements
• Anions such as halides, cyanides, sulfates, and nitrate
• Carboxylic and sulfonic acids and some phenols at alkaline pH.

Limitations of ion exchange are as follows:

• The upper influent concentration limit for exchangeable ions for efficient
operations is 2,500 mg/l (as calcium carbonate).

• Effectiveness can be decreased by the presence of certain waste
constituents.

• Influent suspended solids must be very low as not to foul the resins.

• Some organics, especially aromatics, can be irreversibly adsorbed by the
resins, resulting in decreased capacity.

(fad)
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Ion exchange is retained for further evaluation for the treatment of groundwater as
a polishing step at the Drake Chemical Site, but only after pretreatment. The
technology can be used to reduce heavy metals to very low concentrations and for
the removal of dissolved solids, chlorides, and sulfates (if required).

Reverse Osmosis

Reverse osmosis uses a semi-permeable barrier, which will pass only certain
components of a solution, and a driving force to separate those components at a
useful rate. The membrane is permeable to the solvent (water) but impermeable to
most dissolved substances, both organic and inorganic. The driving force is an
applied pressure gradient. Reverse osmosis produces a concentrate for reuse or
disposal and a dilute stream of purified water.

Reverse osmosis may be used to concentrate dilute solutions of many inorganic and
organic solutes. Pretreatment may be required to optimize pH, remove strong
oxidants, and filter out suspended solids. The dissolved solids in the influent may
be as high as that of sea water (34,000 mg/l) and will produce water with dissolved
solids as low as 5 mg/l. Reverse osmosis reduces excess dissolved solids, reduces or
removes many organics, reduces or removes heavy metals, produces almost
turbidity-free water, and removes or reduces microorganisms.

Reverse osmosis is retained for further evaluation as a polishing step for the
treatment of groundwater from the Drake Chemical Site, but only after
pretreatment. The technology can be used to reduce metals to very low levels and
for the removal of other dissolved solids.

Liquid-Liquid Extraction

Liquid-liquid solvent extraction is the separation of the constituents of a liquid
solution by contact with another immiscible liquid. If the substances comprising
the original solution distribute themselves differently between the two phases, a
certain degree of separation will result. This may be enhanced by multiple
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contacts. Liquid-liquid extraction may be a viable treatment process for selected,
concentrated, and segregated waste streams primarily where material recovery is
possible and desirable. Present uses include the recovery of phenol from aqueous
wastes and the recovery of halogenated hydrocarbon solvents from organic
solutions containing other water-soluble components.

Liquid-liquid extraction is screened from further evaluation for groundwater
treatment at the Drake Chemical Site. The technology is applicable where only a
few organics are present in the waste stream; this is not the case at this site.
Also, the technology is most viable where material recovery is possible and
desirable. Again, this is not the case at the Drake Chemical Site. The immiscible
liquid used for extraction would contain the same components as the water being
treated and would require further treatment.

Oil-Water Separation

Floating oils can be treated by gravity separation and skimming. Emulsified oil-
water mixtures can be treated by gravity separation followed by chemical
coagulation with air flotation or high-rate filtration. These processes usually have
influent concentrations of 20 to 48,000 mg/l oil and reduce them to 10-15 mg/l.
The processes are generally used to treat wastes from steel mills or petroleum
refineries.

This process is screened from further consideration for groundwater treatment at
the Drake Chemical Site since oil was not detected at the site.

Steam Distillation

Steam distillation is a proven process for removing water-immiscible volatile
compounds from process or waste streams. It can be applied to any stream that
can be contacted with steam or water without reaction or decomposition.
Numerous industrial wastes are treated by contract disposal companies using steam
distillation to recover valuable components or to reduce waste volumes. Aside
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from the environmental impact of generating steam for the process, the
environmental impacts are those associated with disposal of the treated waste
after the volatile component has been removed and wastewater from condensed
steam. The wastewater will contain trace amounts of the volatile organics and
may have to be treated prior to discharge. The process is generally used to treat
concentrated waste streams.

This process is screened from further consideration at the Drake Chemical Site. It
is used for waste streams far more concentrated than the groundwater at the site.
The amount of volatiles in 'the condensed steam could exceed applicable criteria
and thus require further treatment.

Air Stripping

Air stripping consists of entraining the gases or volatile materials dissolved in
water by means of a current of air passing in the opposite direction through the
liquid to be treated. Plate towers and packed towers filled with a contact mass
(plastic rings, etc.) are generally used. This technology is used for deodorization,
removal of ammonia and sulfur compounds, phenols, and a variety of volatile
organics such as trichloroethylene, tetrachloroethylene, etc.

Problems associated with air stripping are reduced efficiency during cold weather
and possible ice formation. Also of concern is the possibility of exceeding ambient
air standards for certain stripped constituents.

Air stripping is retained for further consideration at the Drake Chemical Site. It
can effectively reduce the concentrations of some volatile organics present in the
groundwater.

Steam Stripping

Steam stripping is similar to air stripping, except that steam, rather than air, is
used to strip organics and other compounds from the waste stream. The compounds
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removed will be transferred to the steam. When the steam is condensed, the
volatile organics will remain and must be further treated. The specific application
will depend on its efficiency compared with other wastewater treatment process.

This process is screened from further evaluation at the Drake Chemical Site. Its
present applications for waste treatment are for waste streams that are more
concentrated than the groundwater beneath the site.

Filtration

Filtration is used to separate suspended matter from water or wastewater by
passing it through a filter bed composed of granular material (sand, gravel,
anthracite coal), with or without chemical addition. Solids removal depends on the
filter media, the filtration rate, and the chemical characteristics of the influent
wastewater.

During the filtration cycle, suspended solids and/or colloidal material accumulate
within the spaces of the filter media. As the holding capacity of the filter media
bed is approached, indicated either by a "breakthrough" of turbidity or suspended
solids, or by an excessive pressure rise, the filtration cycle is reversed, and the unit
is placed in the backwash mode. Clean water is pumped through the filter at a
relatively high rate in the reverse direction from the filtering mode in such a
manner as to physically agitate the media to dislodge the accumulated solids. The
effluent from the backwash operation is recycled or discharged to an additional
treatment device for solids removal. At some point, the solids (sludge) must be
disposed of.

Filtration is retained for further evaluation at the Drake Chemical Site to remove
residual metal hydroxides from the precipitation and sedimentation effluent.
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2.9 Storage

Storage refers to temporary storage of contaminated materials prior to disposal,
treatment landfilling, etc. Storage at the Drake Chemical Site is limited to
temporary, above-ground storage during activities that must be completed in
stages, such as onsite landfilling. Contaminated material must be stored while an
onsite landfill is being completed, for example, or material may be stored while the
site surface is being prepared for capping, or during building dismantling.

Contaminated material would be stored in a temporary waste pile. If there was a
liner under the pile, contaminant migration to soils and groundwater could be
mitigated. A cover on the pile, or keeping the pile wet, could minimize offsite
transport of contaminants by the wind and by surface runoff.

There is a potential risk of exposure to vapors or particulates during onsite removal
or excavation activities.

It is not known what type of permits, if any, would be required for temporary
storage. A RCRA permit may be required if material is stored for more than
90 days.

Storage is retained for further evaluation as a temporary measure during the
construction of various remedial action alternatives.

2.10 Offsite Disposal

Landfill disposal of waste materials can be on site in a newly constructed landfill
(see Section 2.11) or off site in an existing landfill. Offsite disposal involves
excavation of contaminated soils and sludges and dismantling of buildings and
transport of materials to the nearest approved hazardous waste disposal facility.
All aspects of offsite disposal are based on standard engineering practice, provided
an approved hazardous waste landfill is used as the disposal site. Offsite disposal is
retained for further consideration for the Drake Chemical Site.
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Offsite landfill disposal will virtually eliminate any long-term effects of the wastes
and contaminants presently at the site. Short-term effects would be more severe
upon the environment and upon public health because of the risks associated with
the transport of the waste from the site and through the community.

Commercial disposal facilities must meet stringent analytical, RCRA, and State
permitting and compliance standards. Transport of the materials off site also must
comply with DOT and State/Federal shipping and manifesting requirements.

2.11 Onsite Disposal

Onsite disposal necessitates the construction of a secure hazardous waste landfill.
Elements of such a site must meet the applicable RCRA and Pennsylvania
Department of Environmental Resources (PADER) requirements and regulations.
Thus, the landfill design would include a lined impoundment, a leachate and runoff
collection system, and a final cover to reduce precipitation infiltration. Flood
protection would also be required since the site is located in the 100-year flood
plain of Bald Eagle Creek and the West Branch of the Susquehanna River.

In order to meet the requirements of the National Contingency Plan (NCP) and
EPA technical guidance, if off site disposal is evaluated as a remedial alternative,
then onsite disposal must also be evaluated. Therefore, onsite disposal is retained
for further evaluation at the Drake Chemical Site.

Construction must proceed in stages so that (1) surface materials can be removed
and stored, (2) buried materials can be excavated and stored, (3) flood protection
levees can be built, and (4) an onsite landfill can be constructed within the flood
protection. This'is potentially very complicated and could result in wastes and
contaminated materials exposed to the environment for long periods of time before
they are finally disposed in an environmentally acceptable manner.
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Onsite landfill disposal will virtually eliminate any long-term effects of the wastes
on site compared to their present state. Construction of such a landfill may be
difficult and lengthy, however.

Construction of an onsite landfill for disposal has numerous design requirements
under RCRA and State regulations. RCRA design and permitting standards are
contained in 40 CFR, Parts 264 and 267. Various guidance documents regarding
siting, design, construction, and permitting of such facilities are available.

2.12 Alternative Drinking Water Supply

Alternative water supply technologies include bottled water, aboveground tanks,
deeper or upgradient wells, connection to a municipal water system, relocation of
water intake structures, and individual treatment devices. None of these are
applicable at the Drake Chemical Site since there are no drinking water wells in
the groundwater contaminated by previous site activities.

2.13 Relocation

Permanent relocation of residents, businesses, and community facilities may be
provided where it is determined that human health is in danger and that, alone or in
combination with other measures, relocation would be cost-effective and
environmentally preferable to other remedial response. Temporary relocation may
also be taken in appropriate circumstances.

This alternative is not applicable at the Drake Chemical Site, since human health is
not endangered by the site. Any other remedial actions could be performed in such
a manner as to minimize contaminant migration and to protect the public health.

2.14 Remedial Action Objectives

This section reviews the objectives used to develop the candidate alternatives. The
technologies remaining after the initial screening (see Table 2-1) will now be
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combined to develop the alternatives that will meet the site-specific remedial
action objectives and the criteria for evaluation of alternatives. Remedial Action
Alternatives are discussed in Section 3.0 of this report. The combined technologies
were screened with respect to the general remedial objectives as outlined below:

• Maintain public health and safety

• Maintain acceptable risk levels associated with surface water and
groundwater contamination.

• Decrease the risk of the migration of contaminants by wind or surface
water transport.

• Reduce the risk of direct contact with contaminated materials on site.

• Check that the remedial actions are technically feasible, socially
acceptable, and cost-effective.
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APPENDIX A

FLOODPLA1N MANAGEMENT ASSESSMENT
DRAKE CHEMICAL SITE

LOCK HAVEN, CLINTON COUNTY. PENNSYLVANIA

A.1 Purpose

The purpose of this floodplain management assessment is to evaluate the remedial
action alternatives impact on the floodplain relevant to Executive Order
Number 11988 and applicable Federal, State, and local requirements.

A.2 Introduction

The Drake Chemical Site is located in north central Pennsylvania in the City of
Lock Haven, Clinton County. Lock Haven is located at the confluence of two
surface waters, the West Branch of the Susquehanna River and Bald Eagle Creek.
The two surface waters have a combined watershed of 4,117 square miles of
drainage at Lock Haven.

Continuous records of river stages and discharges on the West Branch Susquehanna
River have been maintained since 1928 when the U.S. Geological Survey (USGS)
installed a recording gage at Williamsport, Pennsylvania, downstream of the site.
Locally, the National Weather Service has maintained a staff gage on the
Jay Street Bridge in Lock Haven since 1940. In 1974, the USGS installed a
continuous recording gage (Number 5458) on the downstream side of the Jay Street
Bridge. On Bald Eagle Creek, records have been maintained since 1910 at the
Beech Creek Station, 12 miles upstream. The maximum discharge recorded at the
Jay Street Bridge, U.S. Weather Bureau gage is 238,000 cfs in 1936. In the same
year, the Beech Creek Station also recorded its maximum discharge, 25,600 cfs.

The U.S. Army Corps of Engineers (USACOE) has reported that there are two
conditions that cause flooding in the Lock Haven area: the peak discharge on the
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West Branch Susquehanna River and peak flows on Bald Eagle Creek. The
maximum stage of flooding occurs when the West Branch Susquehanna River is at
maximum flood stage. Peak flood stages along Bald Eagle Creek occur during
times of flooding on the West Branch Susquehanna River because of river
backwater and coincidental flows on the creek. A major reason for the less severe
flood problem on the Bald Eagle Creek is the Foster Joseph Savers flood control
reservoir, which controls 330 square miles of the 770-square mile drainage area of
Bald Eagle Creek,

The Lock Haven area also has four upstream flood control reservoirs affecting the
flows of the Bald Eagle Creek and the West Branch of the Susquehanna River. The
reservoirs are:

• Bald Eagle Creek

Foster Joseph Sayers Dam (USACOE, March 1971)

• West Branch Susquehanna River

George B. Stevens Dam (PADER, January 1956)
Alvin R. Bush Dam (USACOE, February 1962)
Corwensville Dam (USACOE, November 1965)

The Drake Chemical Site is located between the two surface waters, about
1,200 feet north of Bald Eagle Creek and 3,500 feet south of the West Branch of
the Susquehanna River. The City of Lock Haven has experienced 19 floods in
excess of Mean Sea Level (MSL) elevation 556.9 in the last 130 years. The average
elevation of the Drake Chemical Site, prior to the 1972 Agnes Flood, is estimated
to be about 556 feet above MSL The southern and western portions of the site
were used for landfilling of flood debris; therefore, the higher elevations are not
representative of the site's natural elevation. The Drake Chemical Site was also
partially or completely flooded during those 19 recorded events. The USACOE has
identified a 100-year floodplain for the Lock Haven area, and the site is located
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well within the 100-year floodplain. The 1972 Agnes flood is very similar to the
estimated 100-year flood in that it reached a flood elevation of 566.5 feet above
MSL The 100-year flood elevation is 565.5 feet above MSL

The Drake Chemical Site has a local drainage flow that causes runoff to areas both
north and south of the site. Stormwater runoff from the site has caused migration
of site-related contaminants, in particular, the leachate lagoon area and leachate
stream in the south and the Gorham property to the northeast. A railroad
embankment prevents easterly migration and the adjacent American Color and
Chemical (ACC) Site prevents identification of westerly stormwater runoff
contaminant migration.

Extensive stormwater studies and floodplain assessments have already been
performed by the USACOE for a Lock Haven flood protection project. The
USACOE has recommended that a series of flood control devices be constructed to
protect Lock Haven.

The hydrologic data prepared by the USACOE was used extensively in developing
and evaluating the Drake Chemical Site remedial action alternatives.

A.3 Proposed Remedial Action Alternatives and Evaluation

The remedial action alternatives developed for the Drake Chemical Site can be
categorized by the following:

• No Action
• Limited Action
• Flood Protection Dike Construction
• Site Removal.

In accordance with Executive Order Number 11988, Floodplain Management, the
remedial actions will be evaluated under the above categories for potential effects
of actions within the floodplain and potential harm to the fioodplain. Comments
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will be made on the ability of a remedial action to reduce risk of flood loss,
minimize flood impacts on human safety, health and welfare, and to restore and
preserve the natural and beneficial values served by floodpiains.

No Action

The No-Action Alternative is inconsistent with the goals and criteria established
by the National Contingency Plan (NCR), the Resource Conservation and Recovery
Act (RCRA), and the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) plus numerous other Federal, State, and local regulations.
No action serves no purpose towards reducing impacts on human health and safety.
Flooding could cause migration of contaminants from the soils, sludges,
groundwaters, and structures. No action does not serve to restore or preserve the
values of a floodplain; rather, it diminishes and/or eliminates any value associated
with a natural floodplain because of the nature and extent of contamination found
at the site.

Limited Action

These remedial actions call for capping the site, extracting and treating the
groundwater, and demolition of the existing buildings and storage tanks. Limited
action removes the source of contamination and/or seals it below ground to prevent
dermal contact. These actions do nothing to restore the floodplain to its original
condition or develop an area that can utilize the natural beneficial values of a
floodplain. The site will be restricted from usage as commercial, recreational,
residential, or agricultural area.

Flooding of the site could possibly damage any groundwater pumping and treatment
system if the flood protection is not included. A small amount of contaminants
could be released from those systems during flooding. Capping measures will be
designed to minimize the potential of contaminant washout. Limited-action
remedial alternatives reduce the risk of flood loss and the risk of adverse impacts
on public health and safety during a flooding event.
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Flood Protection Dike Construction

Two remedial action alternatives were developed that utilized a flood dike to
prevent site flooding. This assumes that flood protection measures proposed by the
USACOE for Lock Haven are not implemented. The dike is a large earthen
structure constructed around the site. Such a structure would change the area's
flooding characteristics; but, based on the USACOE evaluation of a much larger
dike (levee) system, it would not adversely effect flood stage elevations, flood
velocities, or maximum discharge rates.

A flood protection dike would not adversely affect the flood area, nor would it help
return the flood plain to a natural state. The dike would be another structure on an
industrialized floodplain area. The use of groundwater pumping and treatment with
this action might include pump stations and treatment plants outside the dike.
These additional structures would have no significant effect on the floodplain.

The flood protection dike would reduce potential impacts on human health and
safety by protecting the contaminant source from flooding and subsequent
mobilization. There would be a reduction in flood loss risks associated with a flood
protection dike.

Site Removal

The remedial actions that call for excavation of contaminants and demolition of
structures with offsite disposal can return this area of the floodplain to a state
approaching natural conditions. The positive effects of such a move on the
floodplain are limited because of the commercialization and industrialization of
the remaining floodplain area.

Site removal has positive effects on reducing human health and safety risks and
reduces the risk of flood loss. These actions will not harm the floodplain and will
help remediate the environmental damage done by the existing site.
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A.4 Flood Hazard Assessment

There are two flood hazard risks at the Drake Chemical Site:

• Events with flood stages above elevation 556 MSL
• Failure of one or more of the four upstream dams.

The remedial actions related to the site all occur in an area that has been flooded
or partially flooded 19 times between 1847 and 1980. The 100-year storm
elevation is 565.5 MSL and would cover the entire site with 6 to 10 feet of water.
Floodwaters could wash away contaminants from the site in its existing condition
and after construction of the remedial actions without flood protection. Flooding
during interim construction on ail remedial action could cause contaminant
migration via surface waters and groundwaters.

The dams mentioned in this assessment are monitored and controlled by the
USACOE and the Pennsylvania Department of Environmental Resources (PADER).
No immediate hazardous conditions are reported for the dams, but failure of the
structures could create flooding conditions of varying proportions dependent upon
coincidental stream discharge rates and pool elevations.

In conclusion, the Drake Chemical Site is influenced by flooding of either the
West Branch Susquehanna River and/or the Bald Eagle Creek. There is a
substantial risk to the environment and public health because of flooding at the
site. The selection and final design of site remediation measures will be influenced
by the flooding characteristics of the site.

A.5 References

United States Army Corps of Engineers, Baltimore District, July 1980.
Lock Haven, Pennsylvania, Phase I General Design Memorandum.
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Hedeman, W. N., October 24, 1984. Draft Policy on Floodplains and Wetland
Assessments for CERCLA Actions. United States Environmental Protection
Agency, Washington, D.C.
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SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA 1A

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR
*********************************************************
0 & M COSTS * * * *
1. Operating Labor * * 2 men @ $30 / hr. * *

a. Sampling * $1920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * ** * *

2. Maintenance, MatTs * * *
and labor * * *

a. Labor * $3000.00 * @ 21 of Material *
* * Direct Cost * *

b. Material * * * *
**********************************************************************************
3. Auxiliary Materials * * * *

and Labor * * * *
a. * * * *
b. * * * *
c. * * * *

**********************************************************************************
4. Purchased Services * * Laboratory Analysis * *

a. Equipment * $20000.00 * 10 samples @ * * 1-30
b. * * $1000 / sampie * *
c. * * 2 x yr. * *

5. Disposal * * * *
a. * * * *
5< * * * *

* * * *
***********************************************************************************

6. Administration * * Report Preparation * *
* $960.00 * 1 man ? $60/hr * * 1-30
* * 8 hrs. 2 x yr. * ************************************************************************************

7. Insurances, Taxes * * * *
Licenses * * * • *
a. * * * *
b. * * * *
c. * * * *

***********************************************************************************
8. Maintenance and * $1390.00 * @ 5S of O&M Costs * * 1-30

Contigency Costs * * * ********
9. Other********
ANNUALIZED CAPITAL * * * *

COST * $29190.00 * *. * 1-30
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ORIGINAL
(Red)

SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA 2A

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR*********************************************************************
0 & M COSTS * * * *
1. Operating Labor * * 2 men @ $30 / hr. * *

a. Sampling * $1920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * * *
c. * * * *

***********************************************************************************•<
2. Maintenance, MatTs * * * *

and labor * * * *
a. Labor * $2800.00 * @ 25 of Material * * 1-30

* * Direct Cost * *
b. Material * * * *

************************************************************************************
3. Auxiliary Materials * * * *

and Labor * * * *
a. * * * *
b^ * * * *
£ * * * *

************************************************************************************

4. Purchased Services * * Laboratory Analysis * *
a. Equipment * $20000.00 * 10 samples @ * * 1-30
b. * * $100o / sample * *
c. * * 2 X YR. * *

5. Disposal
a.

* * * *
* * * *

b. * * * *
* * * *

***********************************************************************************

6. Administration * * Report Preparation * *
* $960.00 * 1 man 8 $60/hr * * 1-30
* * 8 hrs. 2 x yr. * ************************************************************************************

7. Insurances, Taxes * * * *
Licenses * * * *
a. * * * *
b. * * * *
c. * * * *

8. Maintenance and * $1380.00 * ? 5% of O&M Costs * * 1-30
Contigency Costs * * * ******** - - - - - - - - - - -

9. Other********
ANNUALIZED CAPITAL * * * *

COST * $28980.00 * * *
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ORlGl.v
(Re:,

SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA 3A

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR************************************************************************
0 & M COSTS * * * *
1. Operating Labor * * 2 men @ $30 / hr. * *

a. Sampling * $1920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * * *
c. * * * *

***********************************************************************************<
2. Maintenance, MatTs * * * *

and labor * * * *
a. Labor * $5600.00 * @ 2% of Material * * 1-30

* * Direct Cost * *
b. Material * * * *************************************************************************************

3. Auxiliary Materials * * * *
and Labor * * * *

a * * * *
b! * * * *
r * * * ***.************************************************************************************

4. Purchased Services * * Laboratory Analysis * *
a. Equipment * $20000.00 * 10 samples @ * * 1-30
b. * * $10oo / sample * *
c. * * 2 x yr. * *

5. Disposal
a.

* * * *
* * * *

b. * * * *
* * * *

***********************************************************************************
6. Administration * * Report Preparation * *

* $960.00 * 1 man @ $60/hr * * 1-30
* * 8 hrs. 2 x yr. * ************************************************************************************

7. Insurances, Taxes * * * *
Licenses * * * *
a.

c.

* * * *
* * * *
* * * *

8. Maintenance and * $1520.00 * @ S% of O&M Costs * * 1-30
Contigency Costs * * * *
*******

9. Other********
ANNUALIZED CAPITAL * * * *

COST * $31920.00 * * *
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(Red)
SENSITIVITY FACTORS

SITE PREP

=E::S:TIVITY 'ACTOR

Access Roads

E S S Controls

Decontamination
Station

Leachate Lagoon Area
Remediation

CONSI22U.TION

Major construction
item

Major construction
item

Major construction
item

Major construction
item

rass

-10
+20

-10
+20

-10
+20

-10
+20

FOR

Actual field conditions
may warrant changes in
final design stage.

Actual field condition;
may warrant changes in
final design stage

Actual field condition-
may warrant changes in
final design stage

Actual field condition;
may warrant chanaes in
final design stage
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(Red)

SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA 4A

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR
*̂ *******************1̂ *********************************̂

0 i M COSTS * * * *
1. Operating Labor * * 2 men @ $30 / hr. * *

a. Sampling * 51920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * * *
c. * . * * *

*******
2. Maintenance, Matl's * * * *

and labor * * * *
a. Labor * $13200.00 * 9 21 of Material * * 1-30

* * Direct Cost * *
b. Material * * * *

***********************************************************************************!(

3. Auxiliary Materials * * * *
and Labor * * * *

a. * * * *
b. * * * *
£ * * * *

***********************************************************************************

4. Purchased Services * * Laboratory Analysis * *
a. Equipment * $20000.00 * 10 samples @ * * 1-30
b. * . * $1000 / sample * *
c. * * 2 x yr. * *

5. Disposal
a.

* * * *
* * * *

b. * * * *
* * * *

6. Administration * * Report Preparation * *
* $960.00 * 1 man 9 $60/hr * * 1-30
* * 8 hrs. 2 x yr. * *************************************************************************************

7. Insurances, Taxes * * * *
Licenses * * * *
a. * * * *
b. * * * *
c. * * * *

8. Maintenance and * $1900.00 * @ 58 of O&M Costs * * 1-30
Contigency Costs * * * ********

9. Other********
ANNUALIZED CAPITAL * *. * *

COST * $39900.00 * * * 1-30
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SENSITIVITY FACTORS

; SITE PREP

£1X37777177 "AC70S

Access Roads

E & S Controls

Decontamination
Station

Leachate Lagoon Area
Remediation

1
i

1

J-JSn-ICATIO!: T3R
CCNSr,r=3AT13N

Major construction
item

Major construction
item

Major construction
item

Major construction
item

?JuiGZ

-10
+20

-10
+20

-10
+20

-10
+20

."J37I-- _IA7I3Ii
FOR

RAJivji

Actual field conditions
may warrant changes in
final design stage.

Actual field condition;
may warrant changes in
final design stage

Actual field condition:
may warrant changes in
final design stage

Actual field condition:
may warrant changes in
final design stage
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SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA 5A

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR
lH*******************lHt**************************̂ ******

0 & M COSTS * * * *
1. Operating Labor * * 2 men @ $30 / hr. * *

a. Sampling * $1920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * * *
c. * * * *

ilirkir*******************************************************************************!

2. Maintenance, MatTs * * * *
and labor * * * *

a. Labor * $1200.00 * <? 21 of Material * * 1-30
* * Direct Cost * *

b. Material * * * **iHt ********************************************************
3. Auxiliary Materials * * * *

and Labor * * * *
a. * * * *b^ * * * *
c. * * * *

**-*********************************************************************************•,
4. Purchased Services * * Laboratory Analysis * *

a. Equipment * $20000.00 * 10 samples @ * * 1-30
b. * * $1000 / sample * *
c. * * 2 x yr. * *

5. Disposal * * * *
a. * * * *
b. * * * ** * * *

*************************************************************************************
6. Administration * * Report Preparation * *

* $960.00 * 1 man @ $60/hr * * 1-30
* * 8 hrs. 2 x yr. * *************************************************************************************

7. Insurances, Taxes * * * *
Licenses * * * *
a.
b. * *
c.

* * * *
* *

* * * *

8. Maintenance and * $1300.00 * @ 5% of O&M Costs * * 1-30
Contigency Costs * * * *

9. Other********
ANNUALIZED CAPITAL * * * *

COST * $27300.00 * * * 1-30
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(Red)

SENSITIVITY FACTORS

SITE PREP

Access Roads

E & S Controls

Decontamination
Station

Leachate Lagoon Area
Remediation

i

j-js—— =AT:K! ~n

Major construction
item

Major construction
item

Major construction
item

Major construction
item

-10
+20

-10
+20

-10
+20

-10
+20

-OR
8-AI'Ci

Actual field conditions
may warrant changes in
final design stage.

Actual field conditions
may warrant changes in
final design stage

Actual field condition:
may warrant changes in
final design stage

Actual field condition;
may warrant changes in
final design stage
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OJWGff
(Red,

SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA 6A

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR
************************************************************************************

0 & M COSTS * * * *
1. Operating Labor * * 2 men @ $30 / hr. * *

a. Sampling * $1920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * * *
c. * * * *

************************************************************************************
2. Maintenance, Matl's * * * *

and labor * * * *
a. Labor * $2100.00 * 9 21 of Material * * 1-30

* * Direct Cost * *
b. Material * * * *

************************************************************************************

3. Auxiliary Materials * * * *
and Labor * * * *

a. * * * *
b. * * * *
c. * * * *****************************************************************************

4. Purchased Services * * Laboratory Analysis * *
a. Equipment * $20000.00 * 10 samples @ * * 1-30
b. * * $1000 / sample * *
c. * * 2 x yr. * *************************************************************************************

5. Disposal * * * *
a. * * * *
b. * * * ** * * *

************************************************************************************
6. Administration * * Report Preparation * *

* $960.00 * 1 man 9 $60/hr * * 1-20
* * 8 hrs. 2 x yr. * *********************************************************************

7. Insurances, Taxes * * * *
Licenses * * * *
a. * * * * .
b. * * * *
c. * * * *

8. Maintenance and * $1345.00 * @ 51 of O&M Costs * * 1-30
Contigency Costs * * * ** * * * * * * • • - - • - - - • - -

9. Other********
ANNUALIZED CAPITAL * * * *

COST * $28245.00 * * *
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Oft'/GfNAL
SENSITIVITY FACTORS (Red)

3B

SENSIVITY FACTOR

Excavation System

Treatment Plant

JUSTIFICATION FOR
CONSIDERATION

Major construction
item

Major construction
item

RANGE

-10
+20

-10
+20

JUSTIFICATION
FOR

RANGE

Actual field conditions
may warrant changes in
final design stage

Actual field conditions
may warrant changes in
final design stage
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(Red)
SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA IB

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR************************************************************************************
0 & M COSTS * * * *
1. Operating Labor * * 2 men @ $30 / hr. * *

a. Sampling * $1920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * * *
c. Plant * $62400.00 * 1 man @ $30 / hr. - * * 1-30

* * Full time * *************************************************************************************
2. Maintenance, Matl's * • * * *

and labor * * * *
a. Labor * $13700.00 * @ 2% of Plant * * 1-30

* * Costs * *
b. Material * * * *

************************************************************************************
3. Auxiliary Materials * * * *

and Labor * * * *
a.Materials * $15000.00 * Electricity * * 1-30
b. * * Consumption * *
c * * * *

************************************************************************************
4. Purchased Services * * Laboratory Analysis * *

a. Equipment * $20000.00 * 10 samples (? * * 1-30
b. * * $100o / sample * *
c. * * 2 x yr. * *************************************************************************************

5. Disposal * * * *
a. * * * *
I3j * * * *

* * * *
************************************************************************************
6. Administration * * Report Preparation * *

* $960.00 * 1 man @ $60/hr * * 1-30
* * 8 hrs. 2 x yr. * *************************************************************************************

7. Insurances, Taxes *• * * *
Licenses * * * *
a. NPDES Permit * $10000.00 * Permitting S App. * * 1
b. * * FeeS * *
c. * * * *

8. Maintenance and * * * *
Contigency Costs * $5795.00 * @ 5* of OSM Costs * * 1-30*******

9. Other********
ANNUALIZED CAPITAL * $10000.00 * * *

COST * $121695.00 * * *
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(Reef)
SENSITIVITY FACTORS

2B

SENSIVITY FACTOR

Extraction System

Treatment Plant

JUSTIFICATION FOR
CONSIDERATION

Major construction
item

Major contstruction
item

RANGE

-10
+20

-10
+20

JUSTIFICATION 1
FOR

RANGE

Actual field conditions
may warrant changes in
final design stage

Actual field conditions
may warrant changes in
final design stage

j
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(Ke
SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA 2B

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR
*****************************************************************
0 & M COSTS * * * *
1. Operating Labor * * 2 men 9 $30 / hr. * *

a. Sampling * $1920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * * *
c. Plant * $62400.00 * 1 man 9 $30 / hr. - * * 1-30

* * Full time * *************************************************************************************
2. Maintenance, Matl's * * * *

and labor * * * *
a. Labor * $7400.00 * @ 2% of Plant * * 1-30

* * Costs * *
b. Material * * * *************************************************************************************

3. Auxiliary Materials * * * *
and Labor * * * *

a.Materials * $15000.00 * Power * * 1-30
b. * * Consumption * *
c. * * * *

************************************************************************************
4. Purchased Services * • * Laboratory Analysis * *

a. Equipment * $20000.00 * 10 samples 9 * * 1-30
b. * * $1000 / sample * *
c. * * 2 x yr. * *

5. Disposal * * *
a.

*
* * * *

b. * * * *
* * * *

************************************************************************************
6. Administration * * Report Preparation * *

* $960.00 * 1 man <? $60/hr * * 1-30
* * 8 hrs. 2 x yr. * *************************************************************************************

7. Insurances, Taxes * * * *
Licenses * * * *
a. NPDES Permit * $10000.00 * Permitting & App. * * 1
b. * * Fees * *
c. * * * *

************************************************************************************
8. Maintenance and * * * *

Contigency Costs * $5480.00 * 9 5% of O&M Costs * * i-™******* . . . . . . . . . . . . . . . .
9. Other********

ANNUALIZED CAPITAL * $10000.00 * * * 1
COST * $115080.00 * * * J.3Q
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SENSITIVITY FACTORS
ĉ'
IB

SENSIVITY FACTOR

Extraction System

Treatment Plant

i

i

JUSTIFICATION FOR
CONSIDERATION

Major construction
item

Major construction
1 tern

RANGE

-10
+20

-10
+20

JUSTIFICATION
FOR

RANGE

Actual field condition;
may warrant changes in
final design stage

Actual field condition;
may warrant changes in
final design stage
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SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA 3B

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR

0 & M COSTS * * * *
1. Operating Labor * * 2 men @ $30 / hr. * *

a. Sampling * $1920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * * *
c. Plant * $62400.00 * 1 man 9 $30 / hr. - * * 1-30

* * Full time * ****************************************************************************
2. Maintenance, Matl's * * * *

and labor * * * *
a. Labor * $23900.00 * 9 2% of Plant * * 1-30

* * Costs * *
b. Material * * * *************************************************************************************

3. Auxiliary Materials * * * *
and Labor * * * *

a.Materials * $20000.00 * Power * * 1-30
b. * * Consumption * *
c. * * * *

4. Purchased Services * * Laboratory Analysis * *
a. Equipment * $20000.00 * 10 samples @ * * 1-30
b. . * * $1000 / sample *
c. * * 2 x yr. *

5. Disposal

c.

* * * *
a. * * * *
b. * * * *

* * * *
A**********************************************************************************-*

6. Administration * * Report Preparation * *
* $960.00 * 1 man 9 $60/hr * * 1-30
* * 8 hrs. 2 x yr. * *************************************************************************************

7. Insurances, Taxes * * * *
Licenses * * * *
a. NPDES Permit * $10000.00 * Permitting & App. * * 1b. * * Fees * *

* * * *

8. Maintenance and * * * *
Contigency Costs * $6555.00 * § 5% of O&M Costs * * 1-30******* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

9. Other********
ANNUALIZED CAPITAL * $10000.00 * * *

COST * $137655.00 * * *
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SENSITIVITY FACTORS

1C

ORIGINAL
(Red)

SENSIVITY FACTOR
1

Demol ition
Liquid sludge

removal

Building Materials

Disposal

JUSTIFICATION FOR
CONSIDERATION

Major construction
item

Major construction
item

Major construction
item

RANGE

-10
+20

-10
+20

-10
+20

JUSTIFICATION
FOR

RANGE

Actual field conditions
may warrant changes in
final design stage

Actual field conditions
may warrant changes in
final design stage

Actual field conditions
may warrant changes in
final design stage

1

i
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(Red)

SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA 1C

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR
*̂ *********************************************************************************<

0 &.M COSTS * • * * *
1. Operating Labor * * 2 men I? $30 / hr. * *

a. Sampling * $1920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * * ** * * *

2. Maintenance, Matl's *

3. Auxiliary Materials *

4. Purchased Services * * * *
a.
b.
c.

* * * *
* * * *
* * * *

5. Disposal * * * *
a * * * *«b, * * * *

* . . * * *
************************************************************************************

6. Administration * * Report Preparation * *
* $960.00 * 1 man 9 $60/hr * * 1-30
* * 8 hrs. 2 x yr. * ************************************************************************************

7. Insurances, Taxes * * * *
Licenses * * * *
a. * * * *
b. * * * *
c. * * * ** * * **************************************************************

8. Maintenance and * * * *
Contigency Costs * $240.00 * 9 52 of OSM Costs * * 1-30*******

9. Other********
ANNUALIZED CAPITAL * * * *

COST * $5040.00 * * * 1-30
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•— CO ̂ 0Ĥ <tr GOen in r*.

0 0

en in UD
*r ̂ a- min *N co
CO ̂

0

in
in
so

o
mo
U1

CM <Tr-» m
CM ̂ ~m —

O

so CM cc m in soo en CM CM ̂  en*r ,-, ~+ r-N. r*. cr\
^r CM CM co m com CM o f*» P*. *o
O CM ̂"" n CM

o
in
m

§in
Om
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SENSITIVITY FACTORS

2C

SENSIVITY FACTOR

Demol ition

Liquid Sludge
Removal

Building Materials

Disposal

•

JUSTIFICATION FOR .
CONSIDERATION '

Major construction
i tem

Major construction
item

Major construction
item

RANGE

-10
+20

-10
+20

-10
+20

JUSTIFICATION
FOR

RANGE

Actual field conditions
may warrant changes in
final design stage

Actual field condition;
may warrant changes in
field design stage
Actual field condition:
may warrant changes in
final design stage
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ORIGINAL
(Red)

SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA 2C

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR
******************lHt********************'̂ **̂ ^

0 i M COSTS * * * *
1. Operating Labor * * 2 men @ $30 / hr. * *

a. Sampling * $1920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * * *
c. * * * *

* * * *

2. Maintenance, Mail's * * * *
and labor * * * *

a. * * * ** * * *
b. * * * *

***iHb**************<r****************̂ Wt***************************************<

3. Auxiliary Materials * * * *
and Labor * * * *

a.
b.
c.

* * * *
* * * *
* * * *

4. Purchased Services * - * * *
a. * * * *
b. * * * *
c. * . * * *

5. Disposal * * * *
a * * * *
b'. * * * ** * * *

*******************************************************•<
6. Administration * * Report Preparation * *

* $960.00 * 1 man S $60/hr * * 1-30
* * 8 hrs. 2 x yr. * *

7. Insurances, Taxes * * * *
Licenses * * * *
a. * * * *
b. * * * *
c. * * * *
k**i

8. Maintenance and *
Contigency Costs * $240.00 * @ 5% of 0&M Costs * * 1-30

ANNUALIZED CAPITAL * *
COST * $5040.00 *

BR3Q13Q1*
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SENSITIVITY FACTORS

3C

SENSIVITY FACTOR

Demol ition

Liquid Sludge
Removal

Building Materials

Disposal

JUSTIFICATION FOR
CONSIDERATION

Major construction
item

Major construction
item

Major construction
item

RANGE

-10
+20

-10
+20

-10
+20

JUSTIFICATION
FOR

RANGE

Actual field conditions
may warrant changes in
final design stage

Actual field conditions
may warrant changes in
final design stage

Actual field conditions
may warrant changes in
final design stage
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SITE: DRAKE CHEMICAL
Annual Operating Costs
RAA 3C

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR************************************************************************************
0 i M COSTS * * * *
1. Operating Labor * * 2 men @ $30 / hr. * *

a. Sampling * $1920.00 * 32 hrs. 2 x yr. * * 1-30
b. Inspection * $1920.00 * * *
c. * * * ** * * *

***\t*************************** *****************************************************

2. Maintenance, Matl's * * * *
and labor * * * *

a. * • * * *
* * * *

b. * * * . *

3. Auxiliary Materials * * * *
and Labor * * * *

a * * * *

b! • * * * *
c. * * * *

************************************************************************************

4. Purchased Services * * * *
a * * * *u .

* * * *

* * * *

5. Disposal * * * *
a. * • * * *
b. * * * ** * * *

************************************************************************************

6. Administration * * Report Preparation * *
* $960.00 * 1 man 9 $60/hr * * 1-30
* * 8 hrs. 2 x yr. * *

************************************************************************************

7. Insurances, Taxes * * * *
Licenses * * * ** * * *

* * * *
c. * * * *

************************************************************************************

8. Maintenance and * * * *
Contigency Costs * $240.00 * 9 5% of O&M Costs * * 1-30*******

9. Other
********
ANNUALIZED CAPITAL * : * * *

COST * $5040.00 * * * J.3Q

a.
b.

B-77
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X UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
: REGION III

841 Chestnut Building
Philadelphia. Pennsylvania 19107

\\i\_ 181985

Mr. Richard Ninesteel ;_..: L- '.. '. .'•".' '. '"
NUS Corporation ; ...
Park West Two - Cliff Mine Road Sri'.1; ';c____.....
Pittsburgh, PA 15275

Dear Rich:

Below are EPA's comments concerning the draft Phase II Feasibility
Study for Drake Chemical. These comments should be used in conjunction
with any verbal comments made in our meeting on July 11. Comments from
our hydrogeologist (Doug Hill) were mainly addressed in the meeting,
however, further comments may be forwarded as soon as possible.

Please inform me how all comments were addressed in a letter to me
subsequent to the revision of the draft documents.

Page/Para.

1-5/2 "(Water table)" should come after "aquifer" not before.

1-5/4 Residue of what?

1-6/2 The detection of non-site specific compounds in offsite wells
could mean several things and all possibilities should be mentioned
or none at all.

1-7/3 Rewrite this paragraph (or eliminate). It seems contradictory to a
justifiable cause for remedial action.

2-10/3 Typo: ... discharges to nearby steams

2-18/7 Change last sentence to: There is a potential risk of exposure to
vapors or particulates during onsite removal or excavation activities.

2-20/2 Actual permitting of CERCLA actions is not necessary in the State of
Pennsylvania. However, meeting the substantive requirements of the
permit is required.

2-28/1 Can Chemical Dechlorination be applied to chlorinated hydrocarbons
other than PCB's. The revised NCP now allows EPA to select techno-
logies which are not yet highly developed. Therefore, screening
this option out purely on that rationale is not justified.

2-35/1 Charge this sentence (see comment 2-18/7)



ORIGINAL
(Red)

3-2/2 add ... will not be implemented before remedial action takes
place at Drake.

3-3/1 All references to the leachate stream sediments should be deleted.

3-3/2 Can sediment/soil from the leachate lagoon be temporarily stored
onsite if onsite disposal is the option of choice?

3-7/4 Permanent lowering of water table in this alternative should be
expanded as to costs, implementability, O&M etc.

3-14/ Please explain "why no RAA's are available for this category.
(Category III)

3-22/3 Why don't organics require treating?

4-8/4 Implementation phase should include possibility of encountering
buried drums, tanks etc. during excavation.

4-13/2 Why wasn't onsite incineration developed as a full alternative
with technical, institutional etc. analysis.

4-14/4 Please change "will require authorization" to must meet substantive
requirements of ...

4-15/3 Sentence beginning "There will be no remediation" ....; should be
be rewritten for clarification.

4-17/5 Sequence of flood dike construction does not seem to coorespond
with phased sequence as described in 3-11/3.

4-38/ Please explain 8_ pore volume.
(4th bullet)

4-42/ What about costs of discharging to POTW.
4-44 (costs) %

If you have any questions, please call me.

Sincerely,

William A. Hagel
Remedial Project Manager

AR30I3Ii
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CORPS OF ENGINEERS TO: B. Little
rlet ENGINEERING REVIEW COMMENTS MROED-E

PLANS & SPECIFICATIONS AND/ OR DESIGN REPORT DESIGNED BY: PROJECT: 1
D PRELIM O FINAL Q As-ADv. Q AE Q oisT DRAKE - Phase II Draft FS ̂

LOCATION OR BASE: INVITATION NO.: BID OPENING DATE:

COMMENTS BY : BRANCH OR SECTION : DATE:
J. Carroll MRDED-L 6/17/85

DRAWING NUMBER OR
PARAGRAPH NUMBER

2.1.1

3.2

3.3.1

ITEM
NUMBER COMMENTS SHEET 1 OF 2

Monitoring and Analysis. Monitoring of surface

water and ground water are noted, but not air /dust

samples, though air/dust is an identified exposure

pathway (See ES-2,3).

There is no statement as to how "contaminated

soils" are to be identified during remedial work.

A statement of action levels should specify the

identity of contaminant substances to be tested

and levels above which excavation must be con-

tinued.

Surface water discharge. Water treatment is

assumed to be to 10X aquatic life tolerance, with

dilution in Bald Eagle Creek required to lower

contaminant levels to acceptable values.

(i) Bald Eagle Creek flow should be stated in the

FS. The RI did not report flows in Bald Eagle

Creek, as required to justify the assumption of

10X dilution during dry weather periods .

(ii) The FS includes no mention of the necessity

to assure efficient mixing of treated water with

Creek water. The remedial work should include

PHONED TO:
(Warne/Date.)

—— *

=j
H

——

ft

0691 PREVIOUS EDITIONS OF THIS FORM WILL BE USED UNTIL EXHAUSTED I O I
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D MRD
D n"«

CORPS OF ENGINEERS TO: B. Little
rlet ENGINEERING REVIEW COMMENTS MROED-E

PLANS 4 SPECIFICATIONS AND/ OR DESIGN REPORT J DESIGNED BY: PROJECT:
D PRELIM D FINAL D As-ADv. | Q AE D HIST DRAKE - Phase II Draft FS

LOCATION OR BASE: INVITATION NO,; BID OPENING DATE:

COMMENTS BY : BRANCH OR SECTION : DATE:
J. Carroll MRDED-L 6/17/85

DRAWING NUMBER OR
PARAGRAPH NUMBER

3.3.1

4.3.1.2

ITEM
NUMBER COMMENTS SHEET _2_ OF_JL

construction to produce rapid mixing.

POTW Discharge. The Lock Haven POTW is barely

capable of taking an additional 0.5 MGD (RAA3B,

about 330 GPM) during dry weather. Residual

contaminant levels in pretreated water released to

POTW must be low enough to prevent lowering the

efficiency of the plant due to killing of water-

treatment microorganisms. Allowed contaminant

levels in pretreated water have not been and shouli

be stated for POTW discharge.

Before discharge to the POTW, the water is to

undergo no pretreatment for organics, though

Fenac, chlorobenzene and aldrin are all at sub-

stantially elevated levels (Table 4-2). The FS

should address directly the distinct possibility

that a discharge permit would not be granted

without pretreatment for these organics. State

the cost of organic pretreatment or the efficacy

of water treatment of this concentration of herbi-

cide, for example.

fHONED TO:
(Name/D»te)

MRD j Auo?*75 0691 PREVIOUS EDITIONS OF THIS FORM WILL BE USED UNTIL EXHAUSTED A O O r\ i rv »
Nit JU 1313
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LOCATION OR BASE: INVITATION NO.: BID OPENING DATE:

COMMENTS BY : ' / BRANCH OR SECTION :. i DATE:
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