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1. Purpose and Scope

This memorandum presents the results of an evaluation of the impacts of five alternative operating scenarios on
the cost and effectiveness of the long term remedial action (LTRA) at the Penta Wood Products (PWP) Superfund
Site. The responsibility for remedy operation at the PWP Superfund Site will be transferred from the

U.S. Environmental Protection Agency (EPA) to the Wisconsin Department of Natural Resources (WDNR) on
September 1, 2014. In preparation for the transfer, EPA and WDNR are considering possible changes in the
operation of the PWP Superfund Site. EPA directed CH2M HILL to review optimization of the plant operations by
evaluating several scenarios that would allow operating costs to be lower, while continuing to protect
environmental and human health in accordance with objectives in the Record of Decision (ROD).

The evaluation uses lessons learned from existing plant operations, plus historical operating costs, to estimate
costs and to consider the general effect of five different scenarios. The operating scenarios were selected by
WDNR and EPA on May 21, 2013, and subsequent meetings. Four of the scenarios adjust the pumping and
treatment of groundwater operation, and the fifth scenario addresses disposal of solids at the site, this scenario
also includes costs for the option of adding solidification. The following are the five scenarios:

e Scenario 1: Operate wells and treatment on a 2-week cycle; alternate 2 weeks on then 2 weeks off all year.

e Scenario 2: Operate wells and treatment on a 2 week cycle in summer (April through September);
run full-time in winter (October through March).

e Scenario 3: Operate wells and treatment in winter (October through March) and shutdown the system in
summer (April through September)

e Scenario 4: Full-time treatment system operation, but cycle which wells are operational, or operate certain
wells with reduced pumping rates in order to reduce the waste stream.

e Scenario 5: Establish an onsite storage facility for wastes generated by the treatment system and
incorporation of the waste into the corrective action management unit (CAMU) at a later date, with the
option of solidification for the wastes.

The evaluation identifies options for optimizing the overall PWP Superfund Site remedial action (RA), potential
costs savings, and considerations of system operation by the State of Wisconsin after August 2014.

2. Background

2.1 Previous Investigations

Between 1953 and 1992, posts and telephone poles were treated at the PWP Superfund Site with a 5 or 7 percent
pentachlorophenol (PCP) solution in a No. 2 diesel fuel oil carrier, or with a waterborne salt treatment called
chemonite, consisting of ammonia, copper oxide ll, arsenate, and zinc. Excess amounts of the solution were
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leaked directly to the ground and, as a result of past operations, a light nonaqueous phase liquid (LNAPL) layer,
smear zone, and dissolved-phase PCP plume exists in the groundwater.

2.2 Past Investigations and Record of Decision

In September 1998, the ROD was finalized specifying remedies to address soil and groundwater. The remedial
approach implemented at the site addresses LNAPL and contaminants of concern in the groundwater by the
following means:

Extraction and treatment of the highly contaminated groundwater
Monitored natural attenuation of contaminants in the groundwater
LNAPL recovery

e Bioventing

The ROD also established a CAMU at the site to consolidate and cover remaining site contaminated materials.
Soils with PCP contamination above 2.1 milligrams per kilogram (mg/kg) were removed from the site, while soils
below this level were consolidated in the CAMU.

The objective of the PWP Superfund Site RA is as follows:

e Reduce or eliminate the potential risk to human health and ecological receptors associated with exposure to
PCP and fuel oil components in surface water and groundwater.

e Reduce or control the source of contaminants.

e Meet the applicable or relevant and appropriate requirements (ARARs), including the reduction of
concentrations of contaminants in the site’s groundwater plume to WDNR’s Preventative Action Limits
(PALs).

The ROD establishes RAs to protect the environment and neighboring residents who use the groundwater as
drinking water. It is unlikely that natural processes will make it safe to drink again within a reasonable time
period, and groundwater is the sole drinking water source in the area. The risk assessment estimated that PCP
groundwater concentrations in residential drinking water pose carcinogenic and noncarcinogenic risk, with levels
greater than the EPA target risk range.

The ROD’s conclusion about the No Action alternative includes the following statement:

“Given the 4-acre LNAPL area that contains an estimated 550,000 gallons of residual-phase and free-phase
LNAPL, continual loading of contaminants to the groundwater would likely occur for hundreds of years. It is
unlikely that natural attenuation processes would reduce PCP concentrations in the center of the LNAPL area
to PALs within a timeframe regarded as reasonable.” The ROD noted that additional RAs would be considered
if PCP concentrations did not decrease at an acceptable rate.

2.3 System Description

The RA at the PWP Superfund Site includes groundwater extraction and treatment, LNAPL recovery, bioventing,
and natural attenuation. The groundwater system extracts and treats groundwater containing dissolved-phase
PCP and depresses the water table in the LNAPL area to promote LNAPL removal. The bioventing system was
installed to provide oxygen for the aerobic biodegradation of residual diesel fuel petroleum hydrocarbons and
PCP in the LNAPL smear zone. The RA objectives of the groundwater collection and treatment system are to
contain, collect, and treat groundwater from areas defined in the feasibility study report as exceeding

1,000 micrograms per liter [ug/L] PCP. The goal is to reduce the concentrations to a level that allows natural
attenuation to achieve maximum contaminant levels (MCLs) of 1 pug/L PCP and PALs of 0.1 pg/L PCP within a
reasonable time.

The CAMU was established during the RA to consolidate soils at the site that exceeded an onsite soil level for PCP
of 2.1 mg/kg or 0.9 mg/kg for offsite soils (CH2M HILL 2000). The CAMU was established for permanent disposal
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of soils material at the site. Groundwater extract and bioventing were established within the CAMU to address
existing soils and groundwater contamination at the site of the CAMU.

The groundwater extraction and treatment system has been operating continuously for 10 years. It started
operating in the second half of 2000, initially operating for about 1 year until September 2001, when it was shut
down for pilot testing and plant modifications intended to help meet effluent criteria. The system was restarted
on February 27, 2004, and has been running continuously since, except for scheduled downtime from routine
maintenance and repairs. The biovent system started in September 2007. It is operated during the summer (April
through September) and turned off during the winter (October through March).

The PWP Superfund Site groundwater treatment system treats groundwater containing emulsified oils and
dissolved PCP. The primary treatment train consists of coalescing oil/water separation, chemical conditioning
(coagulation with ferric sulfate and flocculation with cationic polymer), dissolved air flotation (DAF), float
dewatering using rotary drum vacuum filtration, granular activated carbon (GAC) adsorption of the DAF effluent,
and final pH adjustment with the addition of caustic soda to the GAC effluent. Treated groundwater is discharged
to an infiltration basin in the northwestern part of the site. The treatment system influent and effluent is
monitored in accordance with a Wisconsin Pollution Discharge Elimination System permit-equivalent issued by
WDNR.

Groundwater monitoring at the PWP Superfund Site includes semiannual sampling of up to 14 monitoring wells, 5
residential wells, and 1 onsite potable well, measuring static water levels in all monitoring wells, and measuring
product levels in monitoring wells with LNAPL.

The groundwater treatment system, bioventing system operation, hazardous waste generation and disposal,
groundwater monitoring, reporting, site inspection, and operation and maintenance (O&M) activities at the PWP
Superfund Site are performed by CH2M HILL for EPA under Work Assignment No. 004-LRLR-O5WE. The average
annual O&M cost, including monitoring and reporting, for the systems is approximately $1,100,000 per year.

24  System Performance

Trend evaluation of the concentration data, in conjunction with the water level and LNAPL measurements,
indicates that the groundwater extraction system is performing as planned. It is maintaining capture levels, and
the zone of groundwater with elevated concentrations of PCP is decreasing. Under pumping conditions, the
LNAPL layer is not expected to expand from its current footprint but does continue to be a source of PCP in
groundwater.

The area with groundwater containing PCP concentrations in the semiconfined and confined aquifers at the PWP
Superfund Site continues to decrease due to operation of the groundwater extraction system. The area exceeding
1,000 pg/L in the unconfined aquifer remains nearly identical to the areas where LNAPL is present. Due to the
contact with LNAPL, the areal extent of the plume is not expected to reduce significantly without corresponding
reductions in LNAPL although groundwater results due show order of magnitude reductions since the system
started. The semiconfined aquifer, which has partial connection to the unconfined aquifer, has shown larger
reductions likely due to not being directly in contract with the ongoing LNAPL contamination source. Please see
the annual report for in-depth details of system performance (CH2M HILL 2013a).

A significant reduction in groundwater PCP concentrations is reflected in the steady decline of influent
concentrations to the treatment system (reduced from 9,200 pg/L in 2004 to 1,350 pg/L in 2013).

The groundwater extraction and treatment system has removed an estimated 8,800 pounds of PCP mass and an
estimated 13,641 pounds of PCP removed through the extraction of LNAPL from the environment from 2004
through 2013.

More rapid plume remediation resulting from the groundwater extraction is limited by the continued reduced
dissolution of PCP from the LNAPL into the groundwater.

Evaluation of the data generated during 2013 suggested that areas at the perimeter or outside the PCP plume are
under slight to strong oxidizing conditions and that natural attenuation is occurring, which is similar to conditions
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observed in previous years. Natural attenuation parameters, including nitrate, dissolved manganese, dissolved
iron, sulfate, methane, chloride, and field parameters (specific conductance, dissolved oxygen, and oxidation
reduction potential) are measured during each sampling event. The results are evaluated each year to determine
whether the conditions in the aquifer can support natural attenuation. Benzene, toluene, ethylbenzene, and
xylene (BTEX) and naphthalene are present in several wells in the area of concentrated PCP but are not present in
any monitoring wells along or outside the plume perimeter. The bioventing system was constructed to reduce
contamination in the vadose zone, reducing continuing sources of PCP to the groundwater. The bioventing was
operated for about 5 months in 2013. During that time, the intermediate and deep wells and the shallow wells
outside of the wood chip area showed a pattern of increasing oxygen levels and decreasing carbon dioxide levels
during the months the biovent blower was running. Oxygen generally stabilized for each well at roughly 20
percent. Methane was generally not detected or was found in the wells at very low concentrations. The shallow
wells within the wood chip area showed similar trends, but oxygen concentrations increased only slightly during
operation of the biovent blower. Oxygen depletion and an increase in carbon dioxide and methane during the
time the blower was turned off indicate that aerobic degradation is occurring.

Results from the residential wells sampled in May and October 2013 indicated the presence of PCP at very low
concentrations in one residential well (less than the PAL of 0.1 ug/L) was consistent with historical detections.
Based on the system and groundwater data is has been determine that the groundwater plume is currently
contained onsite. In the past the system has been shut down periodically, usually due to routine maintenance
where the system was shut down for at most 2-3 weeks. It has been established that after these shut down
periods that the plume has maintained capture once the system was turned back on, this was determined
through measurement of the potentiometric surface. It has not been determined whether plume capture would
be maintained during a six month shutdown.

3. Alternative Operating Scenarios

Several operating scenarios were evaluated during the optimization study as part of a detailed evaluation of
alternatives. Based on a review of the site conditions, technical feasibility, and long-term cost objectives, several
site operating scenarios that could be considered individually or in combination for future site planning and
discussion purposes have been identified.

3.1 Scenario 1

Scenario 1 involves operating the groundwater and LNAPL collection and treatment system year-round, on a
cycle. A year-round 2-week-on/2-week-off cycle is recommended instead of a month-on/month-off cycle for the
winter seasons (October through March) as well as the summer season (April through September. If the system
was to be shut down for a full month in the winter season, it would possibly need to be winterized, and wear-
and-tear on the system could be increased. The 2-week schedule would also benefit the summer schedule,
coinciding with the bioventing schedule. Since the rate of groundwater migration is slow (on the order of 7 feet
per year), the plume footprint would not change during the nonoperational period of 2 weeks; however,
operating the system on alternate weeks, based on experience at the site, would have a low likelihood of
expanding the plume. This scenario would reduce labor operating costs by approximately 40 percent, this
estimate would include time for maintenance and shutdown while the system was down. There would likely be
only an approximate 25 percent reduction in energy cost because the electrical system would continue to use
energy during the 2 weeks of dormancy. Waste disposal costs and chemical supplies would be cut by 50 percent.

3.2 Scenario 2

Scenario 2 involves operating the groundwater and LNAPL collection and treatment system year-round, except
that the system would cycle two weeks on/two weeks off in the summer season (April through September) while
running continuously in the winter season (October through March). Since the rate of groundwater flow is slow
(on the order of 7 feet per year), the area with elevated PCP would not be expected to change during the
nonoperational period of alternate weeks; however, operating the system on alternate weeks, based on
experience at the site, would have a low likelihood of expanding the plume.. The reduced operation would
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reduce labor operating costs by approximately 20 percent, the estimate would include some maintenance during
shutdown periods. Energy costs would be reduced by 12 percent, and waste disposal and chemical costs would
be reduced by approximately 25 percent.

3.3 Scenario 3

Scenario 3 involves operating the groundwater and LNAPL collection and treatment continuously in the winter
season (October through March) with shutdown in the summer (April through September) season. Since the rate
of PCP plume migration is slow (on the order of 7 feet per year), it is anticipated that Scenario 3 would not allow
for re-expansion of the plume footprint. However, the system has not been shut down for this long in the lifetime
of the treatment plant, so it is not known if there would be impacts to residential wells. Operating costs would be
reduced by approximately 45 percent. It is estimated that the system would require 1 week to complete the long
term start up and shutdown. Energy costs would be reduced by 45 percent. Waste disposal costs and chemical
costs would be reduced by approximately 50 percent.

3.4 Scenario 4

Scenario 4 involves the groundwater and LNAPL collection and treatment system to operate year-round
continuously, but at a decreased rate. This could be accomplished in the following two ways: fewer extraction
wells could be used or the extraction wells could be pumped at a decreased rate. The treatment system was
designed to operate at an average of 50 gallons per minute (gpm), allowing the chemistry to work properly.
Operating at less-than-designed flow rates would not allow for efficient removal of emulsified oils, which would
foul the GAC. Scenario 4 is not advised. The flow rate is currently 56.6 gpm allowing for a flow reduction of only 5
percent.

3.5 Scenario 5

Scenario 5 would continue operation of the groundwater, LNAPL collection, and treatment of the waste streams
under any operating scenario, with the creation of an onsite waste storage facility and disposal within the CAMU.
It would eliminate the requirement to incinerate the filter cake and spent carbon offsite, thus reducing
transportation costs and incineration costs. Scenario 5 is described in more detail in the following section.

4.0 Conceptual Description of Scenario 5

Scenario 5 would eliminate the removal of waste from the site for permanent destruction and instead would
place the waste into the CAMU. The filter cake and spent carbon both pass the toxicity characteristic leaching
procedure (TCLP) criteria for PCP and dioxin; therefore, contamination would not be likely to leach to the
groundwater, and would be contained beneath a cover. An additional option for including solidification has also
been included in the cost estimates for further redundancy to contain the waste. Infiltration through the cover
would continue to be allowed, and the bioventing system would still be operable beneath the waste as well. The
WDNR would be required to provide an approval to incorporate the waste into the CAMU under the current
interpretation of the regulations. The LNAPL recovered from the subsurface would continue to be removed from
the site. Several strategies that were researched for Scenario 5 are as follows:

e Storage of filter cake and spent carbon.

Placement of waste into the CAMU.

Option of solidifying waste prior to placement in the CAMU.
e Implications in regards to the ROD.

Based on the records from the previous 5 years of the treatment system operation at the PWP Superfund Site
and the waste generation from those 5 years, the average mass of the spent carbon waste generated per year is
approximately 63,000 pounds or 31 tons, and the average mass of the filter cake waste generated per year is
approximately 211,000 pounds or 105 tons. On average, the spent carbon waste is disposed approximately 2.5
times every year, and the filter cake waste is disposed approximately 7 times a year. Based on the waste profile
summary generated by North Shore Environmental, Inc., the average density of the spent carbon waste is
approximately 50 pounds per cubic foot, and the average density of the filter cake waste is approximately 37

ES022514074245MKE 5



REMEDIAL ACTION OPTIMIZATION EVALUATION: PENTA WOOD PRODUCTS SITE, TOWN OF DANIELS, WISCONSIN

cubic foot. The carbon footprint of the waste would be reduced. At present, the site wastes are transported 740
miles, and emissions from the incineration would be eliminated.

The consistency of the waste stored may vary by seasonal temperature and humidity changes. Based on the
density and the mass of the waste generated, it is estimated that approximately 50 cubic yards of spent carbon
waste and 220 cubic yards of filter cake waste is generated by the treatment system annually.

Several other strategies for scenario 5 were considered but were ultimately discarded in favor of better or
cheaper options. A description of these options are included in Attachment 1 for completeness. These include the
following:

e Containment building instead of a concrete pad and rolloffs
e New CAMU instead of incorporation into the existing CAMU
e Reduction of waste using ultraviolet light or ozone

4.1 Storage of Filter Cake and Spent GAC

As a large-quantity generator (LQG) of hazardous waste, hazardous waste is allowed to accumulate onsite for up
to 90 days in a central accumulation area without triggering Resource Conservation and Recovery Act (RCRA)-
permitted storage requirements, provided the LQG is in compliance with NR 662.034. Under the scenario being
evaluated, the filter cake and spent GAC would be stored onsite for longer than 90 days prior to placement in the
CAMU, and therefore would trigger compliance with the substantive RCRA storage requirements in NR 664.
Although the 90-day criterion can potentially be considered administrative, the requirements in NR 664 need to
be met because they are more stringent than the requirements in NR 662. NR 664 also requires containment for
containers and a closure plan. The NR 664 container requirements are summarized in Table 1. Attachment 2
provides the applicable sections of NR 664.

According to the LQG regulations, there are 3 types of units that wastes can be accumulated in for less than 90
days: containers, tanks, or containment buildings. Currently, site wastes are accumulated in containers. Tanks are
not considered a practical option for storage of the wastes. Under NR 664, wastes can also be accumulated in
onsite surface impoundments, waste piles, landfills, incinerators, drip pads, and miscellaneous units; however,
they are not considered feasible or cost-effective for the waste streams at the PWP Superfund Site.

The site has sufficient space to construct a compliant container-storage area or containment building.
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TABLE 1
Selected RCRA Container Storage and Containment Building Requirements
Penta Wood RCRA Optimization Evaluation

Regulation Citation Substantive Requirement
RCRA Container Storage NR 664.0170 — Good condition; closed during storage, except when adding waste; weekly
664.0174 inspections
RCRA Container Storage - NR 664.0175 Base free of cracks and sufficiently impervious; sloped or the containment
Containment system shall be otherwise designed and operated to drain and remove

liquids resulting from leaks, spills or precipitation, unless the containers
are elevated; prevent run-on unless the collection system has sufficient
excess capacity; spilled or leaked waste and accumulated precipitation
must be removed in a timely manner.

RCRA Container Closure NR 664.0178 All hazardous waste and hazardous waste residues shall be removed from
the containment system, remaining containers, liners, bases, and soil
containing or contaminated with hazardous waste.

RCRA Container Air Emissions NR 664.0179 Subchapters AA (process vents associated with distillation, fractionation, thin-

Standards film evaporation, solvent extraction, or air or steam stripping operations) and
BB (leaks from equipment that contains or contacts hazardous wastes with
organic concentrations of at least 10 percent by weight) (includes pumps and
valves in light and heavy liquid service, compressors, pressure-relief valves,
valves in light liquid and gas service, open lines) do not apply, since the storage
includes none of these processes.

Subchapter CC also assumed to not apply since Subchapter CC applies to
wastes with an average volatile organic concentration greater than or
equal to 500 parts per million by weight (ppmw); Based on 2013 analytical
data (SW8260) for detected analytes, the total volatile organic compound
concentration in the filter cake is 29.41 mg/kg.

4.1.2 Containers

The following are the two primary differences between the LQG generator container requirements in NR 662.034
and the container storage requirements in NR 664 Subchapter I:

e Containers do not need secondary containment under the LQG requirements.
e Aformal closure plan is not required for an LQG accumulation/storage area.

The conceptual design described in this evaluation is sized to accommodate 6 to 12 months of storage of both the
filter cake and spent GAC that meets the NR 664 container storage requirements. Both filter cake and spent GAC
would be stored in containers. The container storage area must have secondary containment and either prevent
precipitation (for example, with a permanent cover) or be designed to accommodate precipitation. This evaluation
considers a storage area that does not have a permanent cover, to minimize costs. The containers would be in good
condition, closed when not adding or removing waste, and would have covers that would prevent precipitation
from entering the container and windblown migration of waste.

Rigid covers are not required but are recommended and are assumed in this evaluation. In addition to achieving
the described objectives, rigid covers would also achieve the standards set forth in NR 664, 1086 Air Emission
Standards for Containers, and would minimize the likelihood of damage to the cover during the severe winters
experienced in Daniels, Wisconsin.

Containers would undergo weekly inspections, and other applicable requirements in NR 664.0170 through NR
664.0179 would be met.

In order to store/containerize the waste generated onsite in accordance with applicable regulations (NR 664), at
least nine watertight, sealed gate, roll-off boxes (storage containers), each with a capacity of at least 30 cubic
yards, are proposed.. The storage containers will be fitted with 10-gauge sealed and gasketed sliding roof lids to
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prevent the infiltration of rain water during the storage period and to comply with the air emissions standards.
The storage containers are expected to be stored on a concrete pad with berms to provide secondary
containment for a period of up to 1 year, before being emptied.

The specifications of the storage containers and roof lids are provided in Attachment 3. The waste generated by the
treatment system carries a state code of F027, designating it as a listed hazardous waste so a secondary
containment system would be required. For the purpose of this evaluation, a secondary containment area of 100
feet wide by 70 feet long surrounded by a 1-foot high berm to accommodate 9 storage containers has been
assumed. The containment area would be constructed with a 1 percent surface gradient towards the sump. During
precipitation events, this secondary containment pad will be able to store up to 52,000 gallons of water. A
conceptual sketch of the staging pad/secondary containment pad is presented in Attachment 4.

4.1.2 Incorporation of Waste into the CAMU

The stored waste would typically be placed in the CAMU once a year. A design to incorporate the waste would need
to be created to place the waste in a manner and location to reduce erosion and minimize damage to any wells
while maintaining gradual slopes within the boundaries of the CAMU. The waste would be moved several hundred
feet from the storage areas to the CAMU, so plans for decontamination and spill prevention would be required. For
the purpose of estimating costs, it is assumed the waste would be graded to the required elevations and slopes and
one foot of clean soil would be imported to cover the waste. A full design for this portion of the project was not
completed but subcontractor were consulted to get accurate quotes.

The filter cake and spent GAC appear to be CAMU eligible wastes under the requirements of NR 664.0552(1).
“CAMU eligible wastes” are defined as (NR 664.0552(1)(a)):

“All solid and hazardous wastes, and all media (including groundwater, surface water, soils, and sediments) and
debris, that are managed for implementing cleanup. As-generated wastes (either hazardous or non-hazardous)
from ongoing industrial operations at a site are not CAMU-eligible wastes.”

Both the filter cake and spent GAC are CAMU eligible wastes because they are generated and managed to
implement site cleanup rather than being generated by an ongoing industrial operation that is not associated
with site cleanup.

4.1.3 Opening the Existing CAMU

The contaminated fill located within the CAMU would have similar types of contamination as the filter cake and
spent GAC because these listed wastes are generated from treatment of groundwater at the site. The wastes
placed in the CAMU when the CAMU was created to be treated using bioventing. The filter cake and spent GAC
would need to undergo testing to identify whether it would be amenable to bioventing treatment, given the
difference in media texture (for example, the filter cake is usually a silty-clayey texture, while the soil at the site is
sand).

The ROD requires a soil cover to facilitate bioventing. If the filter cake and spent GAC were placed in the CAMU,
the wastes would also need to have a soil cover, and may benefit from soil bioventing.

If the spent GAC and filter cake are added to the CAMU, the O&M plan will need to be modified to include
routinely adding the wastes.

Stormwater management ARARs may be triggered by opening the CAMU. If the area disturbed is less than 1 acre, then
the stormwater management requirements (NR 216) would be relevant and appropriate rather than applicable. The
waste would be added to the edges of the CAMU, concentrated in areas with minimal wells. A design would be
required prior to installing the waste to assure that the wastes could be accommodated without damaging wells. The
addition to the CAMU would require a design, including required slopes and erosion prevention. Estimates include
construction labor, field expenses, contracting, design, permits, health and safety, reporting, and project management
costs, which are included in Attachment 5. The estimate is based on costs without full design consideration taken into
account and should be considered preliminary.
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TABLE 2

Evaluation of Operation Scenarios
Penta Wood Remedial Action Optimization Evaluation

Scenario

Description

Pros

Cons

Achievement of Objectives

Cycle the system
year-round; 2 weeks
on/2 week off

The system will be run 50% of the year.
Perform groundwater extraction and
treatment, LNAPL recovery, and bioventing.
The rate of PCP migration at the site is limited;
therefore, the footprint of the PCP plume
would not significantly change during
shutdown. Once the system is turned back on,
the pumping rate can be increased to provide
a slightly larger capture zone, if needed.

No additional capital cost
and significant reduction in
operating and waste costs if
system is not operating
every other week.

Likely decrease waste
produced by 50%.

Likely to require additional years of
operation to meet cleanup
objectives.

In winter, during “off weeks,”
system building would still need to
be heated and checked on each day.

Groundwater plume could expand slightly,
but it is not expected to reach to offsite
resident wells because of this change.

Time to reach 1,000 ug/L PCP is estimated
to double based on current trends in
treatment system influent.

Groundwater below site likely remains
above 1 pg/L PCP MCL for at least 30 years.

Cycle the system in
the summer season,
run full-time in
winter season

Run the system for 6
out of 12 months a
year; summer
shutdown

ES022514074245MKE

The system is run 75% of the year. The
system is cycled 2 weeks-on/2 weeks-off in
the summer months (April through
September) and run continuously in the
winter months (October through March).

The system is run 50% of the year (from
October through March). Perform
groundwater extraction and treatment,
LNAPL recovery, and bioventing. The rate of
PCP migration at the site is slow; the system
has not been shutdown for 6 months, so it is
not known if capture will be maintained.
Once the system is turned back on, the
pumping rate can be increased to provide a
slightly larger capture zone, if needed.

Reduction in operating and
waste costs if system is not
operating continuously in
the summer with no
additional capital costs. Site
operator could take on
additional role at site that
subcontractors currently
perform (like site mowing)
during “off” weeks.

Could decrease waste
produced by 25%.

Larger reduction in operating
and waste costs if system is
not operating during the
summer months and no
additional capital cost.

Could decrease waste
produced by 50%.

If system is shut down in
the summer, no
winterization would need
to occur, only some tank
draining and cleaning for a
summer shutdown.

Likely to require additional years of
operation to meet cleanup
objectives.

Long-term O&M costs are still high.

An alternative staffing strategy
would need to be considered for the
site operator. A part-time operation
could result in multiple operators
being trained to operate the system,
and temporary placement requiring
travel expenses.

Can prolong cleanup as a result
reduced groundwater pore
exchanges.

Groundwater plume could expand
slightly, but it is not expected to reach to
offsite resident wells because of this
change.

Time to reach 1,000 pg/L PCP is estimated
to increase by % the amount of time
based on current trends in treatment
system influent.

Groundwater at the site likely remains
above 1 pg/L PCP MCL for at least
30 years.

Groundwater plume could expand
slightly, it is not known whether the
plume would expand to the offsite
residents.

Time to reach 1,000 pg/L PCP is estimated
to double based on current trends in
treatment system influent.

Groundwater at the site likely remains
above 1 pg/L PCP MCL for at least
30 years.
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TABLE 2

Evaluation of Operation Scenarios
Penta Wood Remedial Action Optimization Evaluation

Scenario

Description

Pros

Cons

Achievement of Objectives

Full time system
operation with
reduced pumping
rates

Establish an onsite
storage facility for
waste disposal and
incorporate the
waste into the
CAMU yearly

Continue to operate system year-round but
at a reduced capacity — only run selected
extraction wells or operate extraction wells
at a reduced pumping rate.

Install an onsite storage and disposal area
for filter cake and spent GAC generated by
the onsite wastewater treatment plant. The
storage area would consist of a bermed
concrete pad and water-tight roll-off boxes
with rigid covers (construction dumpsters)
for storage of up to 1 year. The waste
material would then be placed into the
onsite CAMU with a soil cover. The soil
cover would consist of 6 inches of onsite
borrow and 6 inches of imported topsoil.

Decreased influent could
result in less waste
produced.

Reduced disposal costs.

Greener solution due to the
elimination of a 730-mile
one-way trip to Ohio to
transport the materials for
incineration.

Consolidation of waste
onsite has been successfully
used in several site
remediation in the state of
Wisconsin, We Energies
Manufactured Gas Plant in
Milwaukee and

We Energies Manufactured
Gas Plant in Appleton.

The treatment system is designed to
operate at 50 gpm. Any long-term
reduction in flow is not advised with
the current system. Only 5%
reduction in flow rate is possible.

Waste will remain onsite, WDNR
would be required to assure
protectiveness and would need to
provide approval to keep the waste
on site under the current CAMU.

Groundwater plume is likely to stay
contained, so it is not expected to reach
offsite resident wells because of this
change.

Groundwater at the site remains above 1
ug/L PCP MCL for at least 30 years.

Waste materials from the WWTP are
disposed of in accordance with all
applicable laws and regulations.
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4.1.3 Incorporation of Principal Hazardous Constituents into the CAMU

Several strategies were analyzed to reduce the principal hazardous constituents (PHCs) at the site.
Ultimately, the scenario to incorporate the spent carbon and filter cake into the CAMU without reduction of
PHC was chosen to develop a cost estimate. The option does require WDNR to grant a waiver or approve the
incorporation of the waste at the site without reduction of PHC at Penta Wood. There is precedent within
the state of Wisconsin for allowing this at particular sites noted in Table 1. The option to include
solidification was also included although the spent carbon and filter cake pass TCLP and are not considered a
danger for leaching hazardous levels of contaminants to the groundwater. In 2013, the filter cake contained
PCP at 830 mg/kg, and the spent GAC contained up to 3,100 mg/kg PCP and 2,700 picograms per gram
DIOXIN Toxicity Equivalency Quotient (TEQ). For completeness a description of using ultraviolet light and
ozone treatments to reduce the PHC at the site has been included in Attachment 1.

4.1.3.1 Principal Hazardous Constituent Definition

NR 664.0552(d) requires that CAMU-eligible wastes be treated prior to placement in the CAMU if they are
contaminated above certain risk levels, as follows:

(d) Minimum treatment requirements. Unless the wastes will be placed in a CAMU for storage or
treatment only in accordance with sub. (6), CAMU-eligible wastes that, absent this section, would be
subject to the treatment requirements of ch. NR 668, and that the department determines contain
principal hazardous constituents shall be treated to the standards specified in subd. 3.

1. Principal hazardous constituents are those constituents that the department determines
pose a risk to human health and the environment substantially higher than the cleanup
levels or goals at the site.

a. In general, the department will designate as principal hazardous constituents all of the
following:

(1) Carcinogens that pose a potential direct risk from ingestion or inhalation at the
site at or above 10°°.

(2) Non-carcinogens that pose a potential direct risk from ingestion or inhalation at
the site an order of magnitude or greater over their reference dose.

The preamble to promulgation of the federal regulations (67 Federal Register 2985; January 22, 2002) states
that the CAMU treatment standards apply to “both soil and non-soil wastes, including sludges and debris.”

Although risk assessment calculations have not been performed to determine what a 107 risk PCP or dioxin
TEQ concentration would be, the soil cleanup goals for the PCP at the site are 2.1 mg/kg onsite and
0.9 mg/kg offsite, 2 to 3 orders of magnitude less than the concentration in the filter cake.

NR 664.0552(4)(d)1.b and c give WDNR significant leeway in what are designated as PHCs and may include
factors such as constituent concentrations and fate and transport characteristics under site conditions.

According to NR 664.0552(4)(d)5, WDNR can adjust the required treatment level or method to a higher or
lower concentration based on a number of issues, including the following:

e Technical impracticability

e Levels or methods would result in a PHC concentrations significantly above or below site cleanup levels
e Local community input

e Short-term risks posed by onsite treatment

e lLong-term protection offered by the design of the CAMU

Both the filter cake and the spent GAC pass TCLP for all constituents. WDNR may wish to evaluate whether
placement of non-treated filter cake or spent GAC into the existing CAMU, along with bioventing and
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groundwater extraction system operation and monitoring, provides an appropriate amount of long-term
protection.

Note that the ROD was signed before the current CAMU regulations (NR 665.0552) were in place and
references the old CAMU regulations (NR 636). The current CAMU regulations require treatment of PHCs
before placing waste in the CAMU, while the old CAMU regulations (no longer in the Wisconsin
Administrative Code) do not. (It appears that NR 636 may have been incorporated into NR 664.0551,
Grandfathered CAMUs.)

4.1.3.2 PHC Treatment

Treatment Concentrations—Filter Cake

If the PCP in the filter cake is a PHC, the filter cake would need to be treated before placement in the CAMU
as required by NR 664.0552(4)(d)4, unless exempted per NR 664.0552(4)(d)5. For non-metals, the filter cake
would need to be treated to the higher of the following:

e 90 percent reduction in total PHC concentrations (to 83 mg/kg PCP), or
e 10 times the Universal Treatment Standard (UTS) (NR 668.48) (10 x 7.4 = 74 mg/kg PCP)

Therefore, the filter cake would need to be treated to 83 mg/kg, or a 90 percent decrease in the current PCP
concentration before disposal in the CAMU. No other contaminants in the filter cake were above 10 times
the UTS levels.

Treatment Concentrations—Spent GAC

If the dioxins in the spent GAC are PHCs, the spent GAC would need to be treated before placement in the
CAMU as required by NR 664.0552(4)(d)4, unless exempted under NR 664.0552(4)(d)5. For non-metals, the
filter cake would need to be treated to the higher of the following:

e 90 percent reduction in total PHC concentrations, or
e 10 times the UTS

UTSs exist only for specific dioxin congeners rather than for TEQs. Therefore, the GAC would need to be
treated to 10 times the UTS (Table 3), or a 90 percent decrease in the respective current concentrations
before disposal in the CAMU. No other contaminants in the spent GAC were above 10 times the UTS levels.

TABLE 3
Dioxin UTS
Penta Wood RCRA Optimization Evaluation

Universal Treatment

Dioxin Standard (mg/kg) 10 times UTS (mg/kg)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (1,2,3,4,6,7,8-HpCDD) 0.0025 0.025
HxCDDs (All Hexachlorodibenzo-p-dioxins) 0.001 0.01
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) 0.005 0.05
PeCDDs (All Pentachlorodibenzo-p-dioxins) 0.001 0.01
TCDDs (All Tetrachlorodibenzo-p-dioxins) 0.001 0.01

Preliminary costs for reduction of PHC were not completed, due to the anticipated estimated large cost for
retrofitting the existing treatment system.
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4.1.3.3 Solidification and Disposal within the Onsite CAMU

Solidification was explored as an option to further reduce the leachability of the PHCs, although
solidification would not meet the CAMU treatment standards described as solidification only encapsulated
the waste but does not reduce PHC. An exemption per NR 664.0552(d)5 would be required. The
solidification would be conducted in a 15-by-8-by-8-foot mixing cell. The mixing cell would have a rigid cover
to prevent infiltration of rain water and release of emissions when not in use. The mixing cell would be
placed adjacent to the CAMU and within an area of contamination. The placement of the mixing cell
adjacent to the CAMU rather than further away increases the efficiency and reduces the use of fossil fuels
by preventing double hauling. The site wastes would be mixed with calciment bed ash for solidification and
encapsulation of the PCP. The solidified materials would then be directly placed from the mixing cell into the
CAMU. Samples would be collected at a frequency yet to be determined for TCLP and strength testing. The
CAMU would be graded each time solidified materials were placed. The grading would be completed with a
cap consisting of 6 inches of onsite borrow and 6 inches of topsoil in accordance with the ROD. Prior to the
final acceptance of this scenario, a treatability study would need to be conducted to establish the mix design
for solidification of the waste streams and whether vapor abatement would be required.

For the purpose of estimating the cost of using the CAMU for disposal rather than shipping residuals off site,
the following conditions are assumed:

Groundwater monitoring, including the sampling of residential wells, would continue annually to determine
if the plume is changing.

The sampling would be modified to monitor for leaching of newly incorporated waste into the CAMU, but
this modification would not likely cause a cost increase.

Solidification does not reduce the PHCs, but may be considered as a secondary preventative measure for
less leaching of hazardous constituents. Costs were included as an add-on to scenario 5 so this alternate
could be considered. Although the solidification is an additional preventative measure the waste is not
required to be solidified to be placed in the CAMU; and the WDNR would still need to grant an exemption
from the treatment standard which requires actual reduction of the PHCs.

4.1.3.4 Waivers and Adherence to the ROD
4.1.3.4.1 Storage and the Existing CAMU

The existing ROD discusses CAMUs in general and discusses consolidation of arsenic- and PCP-contaminated
soils and biopad concrete, but does not limit CAMU use to only these wastes. The option to store filter cake
and spent GAC and subsequently place it in the CAMU was not considered during development or issuance
of the ROD. Spent GAC was a known waste stream at the time the ROD was signed; filter cake was not. The
groundwater treatment system was redesigned in 2000 and now includes a precipitation step that produces
the filter cake. Currently, the spent GAC and filter cake wastes are stored onsite in containers for less than
90-days, meeting the RCRA generator standards ARAR.

Onsite storage of RCRA hazardous waste for longer than 90-days is not a significant or fundamental change
to the ROD. However, the onsite placement of such waste into a CAMU rather than being sent offsite for
incineration may be considered a significant or fundamental change to the remedy selected in the ROD.
Because the ROD does not limit the CAMU-eligible wastes nor specify offsite disposal of the filter cake or
GAC, a ROD amendment or explanation of significant differences (ESD) may not be needed if the current
CAMU is used. Therefore, consistent with EPA guidance (EPA 1999), it is recommended that EPA evaluate
issuing one of the following related to the ROD if the CAMU is used as described in Scenario:

(1) An ESD for a significant change
(2) A ROD amendment for a fundamental change
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(3) A memorandum or note to the post-ROD file, with possible documentation for the public in a fact sheet,
if EPA considers this change to be insignificant or minor.

The regulatory requirements are summarized in Table 4.
TABLE 4

Selected CAMU Issues
Penta Wood RCRA Optimization Evaluation

Regulation Citation Substantive Requirement
Placement of CAMU eligible NR 664.0552(1)  Filter cake and GAC meet the definition of CAMU eligible waste
wastes in CAMU
CAMU eligible waste and principal NR Determine if a CAMU eligible waste contains principal hazardous
hazardous constituents (PHCs) 664.0552(d)(1) constituents (PHCs)
Treatment of wastes with PHCs NR 664.0552(d)  Before going into the CAMU, the filter cake and may need to be

treated to the higher of the following:

e  90% reduction in total PHC concentrations, or

e 10timesthe UTS (NR 688.48)

Stormwater management NR 216 Stormwater BMPs will be relevant and appropriate if the CAMU is
re-opened to place the GAC and the filter cake in the CAMU.

5.0 Cost Summary

The cost estimates presented in Table 5 are order-of-magnitude estimates developed strictly for comparing
the scenarios. The itemized summary of these costs are located in Attachment 5. They were prepared
without equipment specifications, layout, design, or engineering calculations. The expected level of accuracy
is +100/-50 percent. The range applies only to the scenarios as defined and does not account for changes in
the scope of the scenarios. Selection of specific technologies or processes to configure remedial scenarios is
intended not to limit flexibility during remedial design, but to provide a basis for preparing cost estimates.

The costs for the run-time modification Scenarios 1 through 4 were developed using the current costs to run
the system from 2013. The final CAMU scenario and solidification option was estimated using price
information from actual subcontractors. A contingency for the construction costs was estimated at

10 percent. The costs for the scenarios are shown in a form similar to a feasibility study, where costs are
presented as a present net worth cost. The costs are for the next 10 years, presented in today’s (2014)
dollars. This approach allows the options to be compared equally including future savings from waste
reduction, etc. The interest for the present net worth calculations was established at 7 percent. The cost
estimates for construction were based on the amounts established from current operations and costs from
subcontractors with knowledge of the site.

The final costs of the project and the resulting feasibility will depend on actual labor and material costs,
competitive market conditions, actual site conditions, final project scope, the implementation schedule,
the firm selected for final engineering design, and other variables. Therefore, final project costs will vary
from the cost estimates. Because of the factors, project feasibility and funding needs must be reviewed
carefully before specific financial decisions are made or project budgets are established to help ensure
proper project evaluation and adequate funding.

Table 5 summarizes the estimated costs for each of the scenarios. It breaks down the estimated capital,
O&M, and present net worth costs.
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TABLE 5
Scenario Cost Table
Penta Wood Remedial Action Optimization Evaluation

Present Net

Worth
Through 2024
Description Capital Cost O&M Cost (10 years) Key Assumptions
Cycle the system 2 SO $653,767 $4,830,588 Running for 50% of full-time.
weeks on/2 weeks off
year round
Cycle the system in the SO $881,482 $6,191,190 Running for 75% of full-time.
summer, run full-time in
winter
Run the system for 6 of S0 $658,259 $4,623,334 Shutdown in the summer would require
12 months a year; mothballing of the system. Don’t know if this
summer shutdown scenario will keep groundwater contained.
Full-time system S0 $1,097,340 $7,707,260 5% reduction in groundwater treated.
operation with reduced
pumping rates
Establish an onsite $328,360 $960,275 $7,072,928 This option would require WDNR to grant a
storage with placement waiver for leaving waste onsite. Assumes system
of the waste into CAMU is operating 100% of the time.
Establishment of onsite $328,360 $1,057,987 $7,759,220 This option would require WDNR to grant an
storage with exception for leaving waste onsite. Pilot testing
solidification and would need to be completed to verify
placement of waste into solidification assumptions. System is running
CAMU 100% of the time.
No Change — System run S0 $1,114,773 $7,829,696 Current system setup.

year-round

6.0 Recommendations

This memorandum presents an evaluation of scenarios that would (1) maintain site cleanup, and (2) reduce
long-term O&M costs associated with continued operation of the PWP Superfund Site LTRA. Below are the
scenarios and whether they are recommended.

Cycle 2 week on/2 weeks off year-round—This scenario of maintaining a cycling frequency of 2 weeks-on/2
weeks-off would reduce cost while maintaining plume containment. This scenario would also minimizing
wear-and-tear on the system, and would coincide with the bioventing schedule.

This scenario is recommended.

Cycle 2 weeks on/2 weeks off in summer, run in winter—This scenario of maintaining a cycling frequency of
2 weeks-on/2 weeks-off in summer would reduce cost while maintaining plume containment. This scenario
would also minimizing wear-and-tear on the system, and would coincide with the bioventing schedule.

This scenario is recommended.

Shutdown in summer, run in winter—Costs for this scenario would be reduced but it is not known whether
this scenario would maintain the plume containment.

This scenario is recommended although it not known whether plume capture would be maintained
after 6 months of shutdown.
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Full-time system operation with reduced pumping—Cycling which wells are operational, or operate certain
wells with reduced pumping rates would reduce costs by a small amount due to operational requirements
for flow through the system.

This scenario is not recommended there would not be significant saving from reduced pumping.

Waste storage and incorporation into the CAMU—This scenario would establish an onsite storage facility
for wastes generated by the treatment system and would reduce cost but waste would remain on site.

This scenario is recommended with the caveat that WDNR would be required to approve the
exemption to keep waste onsite without the level of treatment specified in the regulations;
regulations give WDNR the authority to make this determination.

Waste storage and incorporation into the CAMU with Solidification—This scenario would establish an
onsite storage facility for wastes generated by the treatment system and would reduce cost but waste
would remain on site. The waste would be encapsulated to prevent leaching.

This scenario is recommended with the caveat that WDNR would be required to approve the
exemption to keep waste onsite without the level of treatment specified in the regulations;
regulations give WDNR the authority to make this determination.
6.1.1 References
CH2M HILL. 2000. Penta Wood Products; Final Remedial Action Report, December.
CH2M HILL. 2013a. Penta Wood Products; Draft Annual Report. April.

U.S. Environmental Protection Agency (EPA). 1999. Guide to Preparing Superfund Proposed Plans, Records of
Decision, and Other Remedy Selection Decision Documents. EPA 540-R-98-031, OSWER 9200.1-23P, NTIS:
PB98-963241INX. July.

U.S. Environmental Protection Agency (EPA). 1998. Penta Wood Products; Record of Decision, R05-98/094.
September.
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ATTACHMENT 1

Options that Were Researched but not used in
Scenario 5

Containment Buildings

The site does not presently have a containment building. The containment building requirements include
the following:

e Built to the design standards in NR 664, Subchapter DD, or NR 665, Subchapter DD, which are very similar.

e Written procedures so that wastes are removed every 90 days if managed under the large-quantity
generator requirements.

e A formal closure plan unless managed in an accumulation area under the large-quantity generator
requirements

A containment building can be considered but has not been costed, because it will likely be more expensive
than a container storage area. After approximately 6 to 9 months, depending on the actual amount of waste
generated, the wastes would be relocated into the corrective action management unit (CAMU).

In accordance with the CAMU rules, the wastes may need to be treated prior to placement in the CAMU.
After the groundwater extraction and treatment system is shut down, the container storage area would
undergo closure as specified in a closure plan.

TABLE 2
Selected RCRA Container Storage and Containment Building Requirements
Penta Wood RCRA Optimization Evaluation

Regulation Citation Substantive Requirement

RCRA Containment Building NR 664.1100-1101 Completely self-enclosed and self-supporting. Has primary barrier.
If liquids are present, has liquid collection system and secondary
containment. Prevents fugitive dust.

RCRA Containment Building NR 664.1102 Remove or decontaminate waste residues and surfaces; if cannot
Design—Closure decontaminate the subsoils, close in accordance with landfill
requirements.

New CAMU

The CAMU design requirements found in NR 664.0552(5)(c) will be an applicable or relevant and
appropriate requirements (ARAR) for a new CAMU. The design requirements include the following:

e Composite liner (30-mil flexible membrane and 2-inch compacted soil [less than 1 x 107]) and leachate
collection system designed to maintain less than 30 centimeters depth of leachate over the liner

e Locating the CAMU in an area of existing contamination

e Groundwater monitoring to detect potential releases from the new CAMU
e Provide corrective action, if needed, for leaks from the CAMU

e Close the CAMU with a cap that accomplishes the following:

— Minimizes migration of liquids through the CAMU

— Functions with minimum maintenance and promotes drainage
— Accommodates settling

— Has a permeability less than the liner
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Preliminary costs were not estimated for the CAMU option because it would likely be more expensive than
using the existing CAMU.

Creation of a New CAMU

A new CAMU would probably require preparation of an explanation of significant differences (ESD) to the
Record of Decision (ROD), which would include a public comment period as required by 40 Code of Federal
Regulations 300.435(c)(2)(i). Because the ROD has one CAMU as part of the remedy, the addition of another
CAMU is not believed to be a fundamental change that would require the ROD to be amended (EPA 1999). EPA
has stated that while the ESD is being prepared and made available to the public, the lead agency may proceed
with the predesign, design, construction, or operation activities associated with the remedy (EPA 1999).

Treatment of Primary Waste Prior to Incorporation into the
CAMU

Treatment by Generator per NR 662.034

Generators can treat in tanks, containers, or containment buildings. The site is currently a large-quantity
generator based on the amount of filter cake and spent GAC produced. If the filter cake is treated onsite prior
to placement in the CAMU, hazardous waste generator requirements become an ARAR for this activity and
would be applicable (NR 662.034). The generator requirements include treatment and disposal within 90 days;
90 days may potentially be considered an administrative requirement at Comprehensive Environmental
Response, Compensation, and Liability Act sites because the substantive requirements of NR 662.034 (which
references NR 665, Subchapter | for Containers, NR 665 Subchapter DD for Containment Buildings, and NR 665,
Subchapter J for Tank Systems) and NR 664 Subchapters |, DD, and J are similar (although NR 664 requires
secondary containment for containers). A waste analysis plan to show that treatment is successful would be
needed. Note that thermal treatment is not allowed for treatment by generators.

Treatment per NR 664 Requirements

Land treatment of hazardous waste is prohibited (NR 664 Subchapter M). Land treatment within a CAMU
can be performed only if the waste is subsequently disposed of outside of the CAMU (NR 664.0552(d)).
Therefore, treatment under NR 664 would be performed in either a container, containment building, or tank
with requirements similar to the generator requirements as discussed in the container section of the
Remedial Action Optimization Evaluation Technical Memorandum, Penta Wood Products Site, Town of
Daniels, Wisconsin (CH2M HILL 2014).

Treatment of Groundwater prior to Generation of Waste

The Penta Wood Products Superfund Site groundwater treatment system includes a pretreatment system to
remove emulsified oil from the groundwater prior to separation of the pentachlorophenol (PCP) using granular
activated carbon. The primary constituent of concern in this treatment and separation process is the PCP,
which is concentrated in the emulsified oil and removed by the pretreatment system. The PCP is accumulated
in the dissolved air flotation (DAF) float waste material, which is dewatered using a rotary drum vacuum filter
with a diatomaceous earth precoat. After dewatering, the filter cake is contained for hauling to an approved
disposal facility as an FO32-listed hazardous waste. Possible alternative treatment approaches to degrade the
PCP, thus rendering the filter cake nonhazardous, are presented in the following sections.

Ultraviolet Light

It has been suggested that the current treatment process could possibly incorporate ultraviolet light (UV) to
aid in the degradation of the PCP so that it could be disposed of on the facility site.

Typically, PCP does break down in sunlight over a period of time, though the use of UV light for this purpose
would require clear process water that is free from suspended solids and particulates to ensure its
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effectiveness. However since the PCP resides in an oil matrix that is separated in the DAF process, the use of
UV is significantly hampered.

Since UV light is only as effective as its ability to penetrate water and provide a specific intensity (dose) of
UV light, a process flow with suspended solids and oils will reflect or hamper the process and its
effectiveness. In addition, the UV lamps may become irreversibly fouled with the oil and particulate from
the process flow, even if the groundwater is processed through the pretreatment system.

Ozone Water Treatment

Since UV light works on a basic principle that forms free radicals of oxygen at the point of contact, another
possible treatment consideration would be the use of ozone to oxidize the PCP and possibly convert it to a
simpler carbon structure that can be degraded or assimilated by biological organisms over time.

In its current state, PCP is a strong and persistent biological growth inhibitor; however, when converted by
sunlight over a period of time, aerobic and anaerobic organisms have been known to degrade the material
in place, thus allowing for its ultimate disposal on the facility site.

By incorporating ozone into the current separation water treatment process, the PCP can be partially
oxidized, thus converting it to an organic compound that can be composted in a specialized containment
area and allowing for the natural biological action to degrade this material over time. Another possible
alternative would be to apply ozone in the DAF separation process prior to the extraction of the PCP-laden
float in an attempt to oxidize the PCP to determine if it can be degraded to a nonhazardous material without
the use of biological degradation.

Since UV and ozone would be a new process addition to the treatment system at Penta Wood, a testing and
evaluation will be necessary and would be performed on the facility site on a small scale, allowing for an
assessment of this method of treatment and conditioning regarding its feasibility and performance.

A small side stream of process water could be treated using a small portable ozone unit, with the treated
water being sent to a compost containment rich with specific biological organisms that would be capable of
degrading complex carbon molecules of this type over a period of time.

If the direct oxidation approach using ozone in the DAF separation process is successful, the PCP could
potentially be degraded to a nonhazardous material without the use of biological treatment, thus allowing
for onsite disposal of the process waste. Costs for this option were not considered in the final scenario
analysis because it is considered too expensive to be considered in this optimization study.

TABLE 4
Table Title
Penta Wood RCRA Optimization Evaluation
Regulation Citation Substantive Requirement
Management of wastes during NR 662.034 Hazardous waste generator requirements will be applicable to wastes
treatment while being treated.
New CAMU design requirements NR Composite liner (30-mil flexible membrane and 2-foot compacted soil
664.0552(5)(c) [less than 1 x 107]) and leachate collection system designed to maintain

less than 30 centimeter depth of leachate over the liner:
e  Locate the CAMU in an area of existing contamination.

e  Groundwater monitoring to detect potential releases from the new
CAMU.

e  Provide corrective action, if needed for leaks from the CAMU.

e  Close the CAMU with a cap that does the following:
— Minimizes migration of liquids through the CAMU.
— Functions with minimum maintenance and promotes drainage.
— Accommodates settling.

Has a permeability less than the liner.
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NR 664.0175 WISCONSINADMINISTRATIVE CODE 162

accumulategrecipitation until the collected material is detectethining or contaminated with hazardous waste or hazardaste
andremoved. residuesshall be decontaminated or removed.

i Note: At closure, as throughout the operating period, unless the owner or operator
(b) The base shalie sloped or the containment system Shac'!’;lndemonstrate in accordance witl\& 661.03(4)that the solid waste removed

be otherwise dGSigned_ aDOEfatec_iO_ dr_ain and remove quUids from the containment system is not a hazardous waste, the owner or operator becomes
resultingfrom leaks, spills or precipitation, unless the containetgenerator of hazardous waste and shalhage it in accordance with all applicable

areelevated or are otherwise protected from contactagitumu  requirementsf chs.NR 662to 666
Iatedliquids History: CR 05-032cr. Register July 2006 No. 60&ff. 8—-1-06.

(c) The containment system shall havdfisight capacity to NR 664.0179 Air emission standards.  The owner or

contain10%of the volume of containers or the volume of thg-lar e ratorshall manage all hazardous waste placed in a container
estcontainerwhichever is greate€ontainers that do not containi, accordance with the applicable requirements of subohs.

freeliquids need not be considered in this determination. BB andCC.

(d) Run-on into the containment systastmall be prevented History: CR 05-032cr. Register July 2006 No. 60&f. 8-1-06.
unlessthe collection system has Bcient excess capacity in addi
tion to that required in pafc) to contain any run—on which might SubchapterJ — Tank Systems
enterthe system.
(e) Spilled or leaked waste and accumulated precipitation shallNR 664.0190  Applicability. ~ The requirements of this sub
be removed from the sump or collection area in as timely a mang@apterapply to owners and operators of facilities that use tank
asis necessary to prevent overflow of the collection system. systems for storingr treating hazardous waste except as ether
Note: If the collected material islaazardous waste under &R 661 it shallbe ~ Wise provided in subg(1) to (3) or in s.NR 664.0001
managedhs a hazardous waste in accordance with all applicadperements of chs. (1) Tank systems that are used to store or treat hazardous

NR 662t0666. If the collected material is disclged through a point source to waters . . P . L
of the state, it is subject to the requirements 0283.31and283.33 Stats. wastewhich contains ndree liquids and are situated inside a

3) Storageareas that store containers holding only wast@&ilding with an impermeable floor are exempted from the
tha(td)o not cgntain free liquids need not have a cogntain)éyent requirementsn s.NR 664.0193To demonstrate the absence or

. " : presenceof free liquids in the stored or treated waste, method
:ﬁg‘tgﬁﬂgfgfb%:%g%&ﬁﬁg%%tn%?tigwsv Iiger?]ebty su@), provided 9095 (paint filter liquids test) as described ineSt Methods for

; A . . Evaluating Solid Waste, Physical/Chemical Methods”, AP
(a) The storage area is sloped or is otherwise designed @@—846,incorporated by reference inNdR 660.1L shall be used.
operatedo drain and remove liquid resulting from precipitation. (2) Tank systems,including sumps, as defined in BR
(b) The containers are elevatedare otherwise protected fromgg0.1Q that serve as part of a secondary containment system to

contactwith accumulated liquid. collector contain releases of hazardous waatesexempted from
(4) Storageareas that store containers holding F020, FO2therequirements in MR 664.0193 (1)

F022,F023, FO26 or FO2Wastes that do not contain free liquids (3) Tanks,sumps and other collection devices or systesesl

shallhave a containment system defined by ¢&p. in conjunction with drip pads, as defined iN& 660.10and regel
History: CR 05-032cr. Register July 2006 No. 60@f. 8-1-06. lated under subchW, shall meet the requiremen$ this sulb
chapter.

NR 664.0176 Special requirements for ignitable  or History: CR 05-032cr. Register July 2006 No. 60@f. 8-1-06.
reactive waste. Containers holding ignitable or reactive waste

shallbe located at least 15 meters (50 feet) from the fasifiyop NR 664.0191 Assessment of existing tank system’ s

ertyline. integrity. (1) For each existing tank system that does not have
Note: See sNR 664.0017(1for additional requirements. secondary containment meetinghe requirements of sSNR
History: CR 05-032cr. Register July 2006 No. 60&f. 8-1-06. 664.0193 the owner or operator shall determine that the tank sys

temis not leaking or is unfit for use. Except as provided in &)b.

NR 664.0177 Special requirements for incompatible the owner or operator shall obtain and keep on file at the facility
wastes. (1) Incompatible wastes, or incompatible wasiesl a written assessment reviewed and certified by an independent,
materials(see chNR 664Appendix Vfor examples) may not be qualified registered professional enginegier accordance with s.
placedin the same containaunless sNR 664.0017 (2)s com NR 670.01 (4), that attests to the tank systesmintegrity by
plied with. March1, 1992.

(2) Hazardousvaste may not be placed in an unwast@d (2) This assessment shall determine that the tank system is
tainerthat previously held an incompatible waste or material. adequatelydesigned and has $igfent structural strengtand
Note: As required by S\NR 664.0013the waste analysis plan shall include analy compatibility with thewastes to be stored or treated, to ensure that

sesneeded to comply with this section. AlsdN& 664.0017(3Jequires wastes aral it will not collapse, rupture or fail. At a minimum, this assessment
yses trial tests or other documentatitsmassure compliance with’$R 664.0017(2) i iy

As required by sNR 664.0073the owner or operator shall place the results of eac%ha” cons@er all of the fo_llowmg. i i

wasteanalysis and trial test, and any documented information, in the operating record(a) Design standards, if availabbgcording to which the tank

of the facility. andancillary equipment were constructed.
_ (3) A storage container holding a hazardous waste that is(b) Hazardous characteristics of the wastesttaat been and
incompatiblewith any waste oother materials stored nearby inwill be handled.
othercontainers, piles, open tanks or surface impoundments shalkc) Existing corrosion protection measures.
be separated from the other materials or protected from them by(d) Documented age of the tank system, if availdbtaer
meansof a dike, berm, wall or other device. wise an estimate of thge age) Y ’

Note: The purpose of this section is to prevent fires, explosions, gaseisson, ! 9 7t . . .
leachingor other dischae of hazardousvaste or hazardous waste constituents (€) Results of a leak test, internal inspection or other tankinteg
which could result from the mixing of incompatible wastes or materials if containemy examination such that:

breakor leak.
History: CR 05-032cr. Register July 2006 No. 60&f. 8—1-06;correction in 1. For non-enterable undgound tanks, the assessment shalll

(1) madeé under s13.92 (4) (b) 7. Stats.,Register March 2013 No. 687 includealeak test that is capable of taking into account theef
of temperature variations, tank end deflection, vapor pockets and
NR 664.0178 Closure. At closure, all hazardous wastehighwater table décts.
andhazardous wastesidues shall be removed from the contain 2. For other than non—enterable urgteund tanks and for
ment system. Remaining containers, liners, bamas soil con  ancillary equipment, this assessment shall include eitHeala
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163 DEPARTMENT OF NATURAL RESOURCES NR 664.0193

test,as described igubd.1., or other integrity examination, that of Undeground Petroleum Storagarksand Piping Systems”, may be used, where
is certified byan independent, qualified, registered pI’OfeSSiongﬂp"Cable'as guidelines in providing corrosion protection for tank systems.

engineerin accordance with &R 670.01 (4), that addresses  (d) For undeground tank system components that are likely
cracks,leaks, corrosion and erosion. to be adversely &cted byvehicular trafic, a determination of

Note: The practices described in the American Petroleum Institute gARlica ~ d€signor operational measures thvaitl protect the tank system
tion, Guide for Inspection of Refinery Equipment, Chapter XlIl, “Atmosphanid agamstpotentlal damage.

Low-Pressuré&torage &nks”,4th edition, 1981, may be used, where applicable, as (e) Design considerations to ensure all of the foIIowing'

guidelinesin conducting other than a leak test. . . L
(3) Tanksystems that store or treat materiat become haz 1. Tank foundations will maintain the load of a full tank.

ardouswastes subsequent to March 1, 1991, shall conduct this 2. Tanksystems will be anchored to prevent flotation of dis
assessmentithin 12 months after the date that the waste becorrléggmentwhere the tank system is placed in a saturated zone.
a hazardous waste. 3. Tank systems will withstand thefe€ts of frost heave.

(4) If, as a result of the assessment conducted in accordanc€?) The owner owoperatorof a new tank system shall ensure
with sub.(1), a tank system is found to be leaking or unfit for uséhatproper handling procedures are adhered to in order to prevent
the owner or operator shall comply with the requirements . damageto the system during installation. Prior to covering,
664.0196 enclosingor placing a new tank system or component in use, an

History: CR 05-032cr. Register July 2006 No. 60&f. 8-1-06. independentqualified installation inspector or @andependent,
- - - qualified, registered professional engineeither of whomis

NR 664.0192 Design and installation  of new tank  ainedand experienced in thgoper installation of tank systems

systems or components. (1) Owners or operators of new o components, shall inspect the system for the presence of any of
tank systems or componerghall obtain and submit to the depaﬂthefollowing items:

ment,at time of submittal of the feasibility and plan of operation

report,a writtenassessment, reviewed and certified by an-inde (a) W\eld breaks.
pendentgualified registered professioregineerin accordance  (b) Punctures. _ _
with s.NR 670.01 (4), attesting that the targystem has sfif (c) Scrapes of protective coatings.
cientstructural integrity and is acceptable for the storing and treat (d) Cracks.

ing of hazardousvaste. The assessment shall show that the (e) Corrosion.

foundation,structural support, seams, connections and pressurgf) QOther structural damage or inadequate construction or
controls(if applicable)are adequately designed and that the tanksta|iation.

systemhas suficient structural strength, compatibility with the " giscrepancies shall be remedied before the tank system is
wastesto be stored or treated and corroswatection to ensure coveredenclosed or placed in use.

thatit will not collapse, rupture or failThis assessment, which (3) New tank systems or components that are placed under
will be used by the department to review and approve or-disa " : . ;
provethe acceptabily of the tank system design, shall include 16, T S8 (1% B0 CE0ACCT SR, o8 BT et e
aminimum, afl o the following n Orma“of‘- and that is installedso that the backfill is placed completely

(@) Design standards according to which the tanks and angil, he tank and compacted to enstint the tank and piping
Iarybequme(rjlt are (r:]onstruc_teq. th be handl darefully and uniformly supported.

(b) Hazardous characteristics of t ewasFes tq € handled. (4) All new tanks and ancillary equipment shall be tested for

(c) For new tank systems or components in which the extergghtnessprior to being covered, enclosed or placed in use. If a
shellof a metal tank or any external metal compométite tank {5k systemis found not to be tight, all repairs necessary to-rem
systemwill be in contact with the soil or with watex determina ey the leaks in the system shall be performed prior to the tank sys

tion by a corrosion _expert of all qf the foIIowing: _ _ tem being covered, enclosed or placed into use.
1. Factors décting the pot_enyal for corrosion, including but (5) Ancillary equipment shall be supported aptbtected
notlimited to, all of the following: againstphysical damage and excessive stress due to settlement,
a. Soil moisture content. vibration, expansion or contraction.
b. Soil pH. Note: The piping system installation procedures described in American Petro
Soil sulfides level leum Institute (API)Publication 1615 (November 1979), “Installation of Under
c. O. su . es evel. groundPetroleum StoragBystems”, or ANSI Standard B31.3, “Petroleum Refinery
d. Soil resistivity Piping”, and ANSI Standard B31:4.iquid Petroleum Tansportation Piping Sys
e. Structure to soil potential. gr:ténr?sy be used, where applicable, as guidelines for proper installation of piping
I Influence of nearby undground metal structures (€.9., PiP ~ (6) The owner or operator shall provide the type and degree of
ing). ) ) corrosionprotection recommended by an independent corrosion
g. Existence of stray electric current. expert,based on thaformation provided under sufl) (c), or
h. Existing corrosion—protection measures (e.g., coatingther corrosion protection if the department believes other cor
cathodicprotection). rosion protectionis necessary to ensure the integrity of the tank

2. The type and degree of external corrosion protection tigstemduring use of the tank system. An independentosion
areneeded to ensure the integrity of the tank system during the @pertshall supervise thiastallation of a corrosion protection
of the tank system or componeansisting of one or more of the Systemthat is field fabricated, to ensure proper installation.

following: (7) Theowner or operator shall obtain and keedilenat the
a. Corrosion-resistant materiad§ construction such as spe facility written statements by those persons required to certify the
cial alloys, fibeglass reinforced plastic, etc. designof the tank system and supervike installation of the tank

b. Corrosion-resistant coating (such as epdiberglass, Systemin accordance with the requirements of s(@jsto (6), that
etc.)with cathodic protection (e.g., impressed current or sacrififtest that the tank system was properly designed and installed and
cial anodes). thatrepairs, pursuant to sul) and(4), were performed. These

c. Electrical isolationdevices such as insulating joints written statementshall also include the certification statement as
flanges,etc. requiredin s.NR 670.01 (4).

Note: The practices described in the National Association of Corrosion EngineersH'Story: CR 05-032cr. Register July 2006 No. 602f. 8-1-06.

(NACE) standard, “Recommended Practice (RP—02-85)—Control of External Cor . .
rosionon Metallic BuriedPartially Buried, or Submged Liquid Storage Systems”, NR 664.0193 Containment and detection of
andthe American Petroleum InstitutaPI) Publication 1632, “Cathodic Protection releases. (1) In order to prevent the release of hazardous waste
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or hazardous constituents to the environment, secondary contain(a) A liner (external to the tank).
mentthat meets the requirements of this section shall be providedp) A vault.
(exceptas provided in sub$6) and(7)): _ _ (©) Adouble-walled tank.

(a) For all new tank systems or components, prior to their being
putinto service.

(b) For all existing tank systems used to store or tre&tiaR
ardouswaste numbers F020, F021, F022, F023, FO26-aad,

ithin 2 years after March 1, 1991. . .
wiin 2 y . (a) External liner systems shall be all of the following:

(c) For thoseexisting tank systems of known and documented . . 5 .
age,within 2 years after March 1, 1991 or when the tank system 1+ Designed or operated to contain 100% of the capacity of
has reached 15 years of age, whichever comes later thelargest tank within its boundary S

(d) For those existingank systems for which the age cannot _ 2: Designed or operated to prevent run—on or infiltration of
be documented, within 8 years of March 1, 1991; but if the age lfECiPitationinto the secondary containment system unless the
the facility is greater than 7 years, secondary containment shallg€ctionsystem has sfitient excess capacity to contain run—on

: ; o o of infiltration. The additional capacitshall be sdfcient to con
gr;ggido?xﬂtgrecﬂr?e iggiawgiycmiﬂesoﬁeﬁggﬁ or within tain precipitation from a 25-yea4-hour rainfall event.

(e) For tank systems that store or treat materials that becomeS: Free of cracks or gaps.
hazardousvastes subsequent to March 1, 1991, within the time 4. Designed and installed snrround the tank completely and
intervalsrequired in pars(a) to (d), except that the date that ato cover all surrounding earttiely to come into contact with the
material becomesa hazardous waste shall be used in place WRsteif the waste is released from the tank (i.e., capable ef pre

(d) An equivalent device as approved by the department.
(5) In addition tothe requirements of sub&) to (4), secon
dary containment systems shall satisfy the followirguire
ments:

March1, 1991. ventinglateral as well as vertical migration of the waste).
(2) Secondarcontainment systems shall be all of the folow (b) Vault systems shall be all of the following:
ing: 1. Designed or operated to contain 100% of the capacity of

(a) Designedinstalled and operated to prevent any migratiotie largest tank within its boundary
of wastes or accumulated liquid out of the system to the soil, 2. Designed or operated to prevent run—on or infiltration of
groundwateor surface water at any time durithg use of the tank precipitationinto the secondary containment system unless the
system. collectionsystem has sfi€ient excess capacity to contain run—on
(b) Capable of detecting and collecting releases and accurfijinfiltration. The additional capacityhall be siffcient to con
latedliquids until the collected material is removed. tain precipitation from a 25-yea4-hour rainfall event.

(3) To meet the requirements of siR), secondary contain 3. Constructed with chemical-resistant water stops in place
mentsystems shall be at a minimum all of the following: atall joints (if any).

(@) Constructed of or lined with materials that are compatible 4. Provided with an impermeable interior coating or lining
with the wastes to be placed in the tank system and shall have i@t is compatible withthe stored waste and that will prevent
ficient strength and thickness to prevent failaveéing to pressure Migrationof waste into the concrete.
gradientg(including static head and external hydrological forces), 5. Provided with a means to protect against the formation of
physicalcontact with the waste to whichié exposed, climatic andignition of vapors within the vault, if the waste bestgred
conditionsand the stress of dailgperation (including stressesor treated meets any of the following:
from nearby vehicular tr&t). a. The definition of ignitable waste undeNR 661.21

(b) Placed on a foundation or base capableroviding sup b. Thedefinition of reactive waste underdR 661.23 and
port to the secondary containment system, resistance to presgsg form an ignitable or explosive vapor

gradientsabove and below the system and capable of preventing g - proyided with an exterior moisture barrier or be otherwise
failure due to settlement, compression or uplift. designedor operated to prevent migration of moisture into the
(c) Provided with a leak—detection system that is designed apglilt if the vault is subject to hydraulic pressure.
operatedsothat it will detect the failure of either the primary or (c) Double-walled tanks shall be all of the following:
secondarnycontainment structurer the presence of any release of . . : .
hazardousvasteor accumulated liquid in the secondary contain , 1: Designed as an integral structure (i.e., an inner tank com
ment system within 24 hours, or at the earliest practicable timd@|ft€ly enveloped within an outer shell) so that the outer sheil con
the owner or operator can demonstrate to the department tifApSany release from the inner tank. _
existing detection technologies or site conditions will not allow 2. Protected, if constructed of metal, from both corrosion of
detectionof a release within 24 hours. the primary tank interior and of the external surface of the outer

(d) Sloped or otherwise designed or operated to drain aﬂ&e”' ) . o . .
remove liquids resulting from leaks, spills or precipitation. 3. Providedwith a built-in continuous leak detection system
Spilled or leaked wastand accumulated precipitation shall b&apableof detectinga release within 24 hours, or at the earliest
removedfrom the secondary containment system withim@drs, practicabletime, if the owner opperator can demonstrate to the
orin as timely a manner as is possible to prevent harm to hunggpartmentand the department concludes, that the existing-detec
healthand the environment, if the owneraperator can demen tion technology or site conditions would not allow detection of a
strateto the department thegmoval of the released waste or accueleasewithin 24 hours.

mulatedprecipitation cannot be accomplished within 24 hours Note: The provisions outlined in the StearK Institutes (STI) “Standard for
Note: If the collected material is a hazardous waste undeXH661, it is subject DualWell Undeground Stee| Storageaiiks” may be used as guidelines for aspects

- ) ; Pf F]he design of undground steel double-walled tanks.
to management as a hazardous waste according to all applicable requirements of chs, . . . .
NR 662 663 this chapter anéi65. If the collected material is dischad through a (6) Ancillary equipmentshall be provided with secondary
point source to waters of the state, it is subject t883.31and283.33 Stats. If dis  containment(e.g., trench, jacketinglouble-walled piping) that

chargedo a publicly owned treatment works (POTW), it is subject.283.21(2) H
Stats.If the collected material is released to the environment, it may be sulfjeet tomeetSthe requirements of SUKQ') and(3) except for all of the fel

reportingrequirements 040 CFR part 302nd the requirements of292.1], Stats., lowing:

andchs.NR 706to 726. (a) Aboveground piping (exclusive finges, joints, valves
(4) Secondaryontainment for tanks shall include onevamre and other connections) that is visually inspected for leaks on a
of the following devices: daily basis.
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165 DEPARTMENT OF NATURAL RESOURCES NR 664.0193

(b) Welded flanges, welded joints and welded connections, e. The existing quality of surface waténcluding other

thatare visually inspected for leaks on a daily basis. sourcesf contamination and the cumulativepact on surface—-
(c) Sealles®r magnetic coupling pumps and sealless valvedaterquality.
thatare visually inspected for leaks on a daily basis. 4. The potential adversefedts of a release on the land-sur

(d) Pressurized aboveground piping systems with automaifindingthe tank system, taking into account all of the following:
shut—of devices (e.g., excess flow check valves, flow metering a. The patterns of rainfall in the region.
shutdowndevicesjoss of pressure actuated shut-gsvices) that b. The current and future uses of the surrounding land.

arevisually inspected for leaks on a daily basis. (c) The owner or operator of a tank system, for which a vari
(7) The owner or operator may obtainvariance from the ancefrom secondary containment had been granted in accordance

requirement®f this section if the department finds, as a result @fith the requirements of pgg), at which a release of hazardous

ademonstration byhe owner or operator that alternative desigwastehas occurred from the primary tank system but has not

and operating practices, together with location characteristiasigratedbeyond the zone of engineering control (as established

will prevent the migration of any hazardous waste or hazardgushe variance), shall do all of the following:

constituentsnto the groundwater or surface wateleast as ééc- 1. Comply with the requirements of SR 664.0196except

tively as secr(l)ndaryﬁontainmeifuring Ithe actir\:e Ii(l;e of the tank sub.(4).

system;or, that in the event of a release that does migrate to ; : :

groundwateror surface wateno substantial present or potentia|1 Cgésgfcog?g“noitfhgrfg?gv?/i\;e f:ontamlnated soil to the extent

hazardwill be posed to human health or the environment. New yo 9 .

undergroundank systems may not, per a demonstration in accor & Enable the tankystem for which the variance was granted

dance with paxb), be exempted from the secondary containmef reésume operation with the capability for the detection of
requirementsf this section. releasesat least equivalent to the capabilityhad prior to the

(a) In deciding whether to grant a variance based on a demé%lease.

stration of equivalent protection of groundwater and surface P Prevent the migration of hazardous waste or hazardous
water,the department will consider all of the following: constituentso groundwater or surface water _
1. The nature and quantity of the wastes. 3. If contaminated soil cannot be removed or decontaminated

2. The proposed alternate design and operation. g163c8§)gd7:z12)c e with subdl., comply with the requirement oflsR

3. The hydrogeologic setting of thecility, including the
thicknessof soils present betweéhe tank system and groundwa
ter.

(d) The owner or operator of a tank system, for which a vari
ancefrom secondary containment had been granted in accordance
with the requirements of pggn), at which a release of hazardous

4. All other factors thatvould influence the quality and waste has occurred from the primary targystem and has
mobility of the hazardous constitueratsd the potential for them migratedbeyond the zone of engineering control (as established
to migrate to groundwater or surface water in the variance), shall do all of the following:

(b) In deciding whether to grant a variance based on a demon 1. Comply with the requirements off$R 664.0196 (1o (4).
strationof no substantial present or potential hazard, the depart 2  prevent the migration of hazardous waste or hazardous
mentwill consider all of the following: constituentsto groundwater or surface watéf possible, and

1. The potential adversefetts on groundwatgisurface decontaminat®er removecontaminated soil. If contaminated soil
waterand land quality taking into account all of the following: cannotbe decontaminated or removed or if groundwater has been
a. The physical and chemical characteristicthefwaste in contaminated,the owner or operator shall comply with the

thetank system, including its potential for migration. requirementof s.NR 664.0197 (2)
b. The hydrogeological characteristifsthe facility and sur 3. If repairing, replacing or reinstalling thenk system, pro
roundingland. vide secondary containment in accordance with the requirements

c. The potential for health risks caused by human expos

Lﬁfesubs.(l) to (6) or reapply for a variance from secondary-con
to waste constituents. a

inmentand meet the requirements for new tank systems\iR s.
- - . 664.0192if the tank system is replaced. Ta@ner or operator
d. The potential for damage to wildlife, crops, vegetation ang || comply with these requirements even if contaminated soil
physicalstructures caused by exposure to waste constituents.can e decontaminated or removed and groundwater or surface
e. The persistence and permanence of the potential advakggerhas not been contaminated.

effects. (8) All of the following procedures shall be followed in order
2. The potential adversefeéts of a release on groundwatero request a variance from secondary containment:

quality, taking into account all of the following: (a) The department shall be notified in writing by the owner
a. The quantity and quality of groundwater and the directiasr operator that the owner operator intends to conduct and-sub

of groundwater flow mit a demonstration for a variance from secondary containment
b. The proximity and withdrawal rates of groundwater userasallowed in sub(7) according to the following schedule:

c. The current and future uses of groundwater in the area. 1. For existingtank systems, at least 24 months prior to the
d. The existing quality ofgroundwater including other datethat secondary containment must be provided in accordance

sourcesof contamination and their cumulative impact the with sub.(1). . .

groundwatemquality. 2. For new tank systems, at least 30 days prior to entering into
3. The potential adversefetts of a release on surface wateft contract jo |nstallat|0r.1.. .

quality, taking into account all of the following: (b) As part of the notification, the owner or operator shall also

. . ... submitto the department a description of the steps necessary to
of g?bLl\r:j?/vgltJ:rnftllg\/zvand quality of groundwater and the d'reCt'ozﬂnductthe demonstration andianetable for completing each of
) ) . the steps. The demonstration shall address efdhe factors
b. The patterns of rainfall in the region. listedin sub.(7) (a)or (b).
¢. The proximity of the tank system to surface waters. (c) The demonstratiofor a variance shall be completed within
d. The current and future uses of surface watetfseimrea and 180days after notifying the department of an intent to conduct the
anywater quality standardsstablished for those surface watersddemonstration.
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(d) If a variance is granted under this subsection, the depamsurethat the tank system is being operated according to its
mentwill require the licensee to construct and operate the tad&sign.
systemin the manner that was demonstrated to meet the require (c) The construction materials and the area immediately sur
mentsfor the variance. rounding the externally accessibjgortion of the tank system,

(9) All tank systems, untihe time that secondary contain includingthe secondary containment system (e.g., dikes) to detect
mentthat meets the requirements of this section is provated, erosionor signs of releases of hazardous waste (e.g., wet spots,
comply with the following: deadvegetation).

(a) For non-enterable unggound tanks, a leak test that meets Note: SectionNR 664.0015(3Jequires the owner or operator to remedy any dete
. ! . . rioration or malfunction found. SectidiR 664.0196equires th@wner or operator
the requirements of SR 664.0191 (2) (a)r other tank integrity to notify the department within 24 hours of confirmingeak. Also, if a hazardous

method, as approved mEquired by the department, shall be-Consubstancs released to the environme#, CFR part 302nay require the owner or
ductedat least annually operatorto notify thenational response center an@$2.11, Stats., and ciNR 706

(b) For other than non-enterable urgeund tanks, thewner ~Mrequire the owner or operator fo nofify the department. .
or operator shall either conduct a leak test as if(@pgor develop _ (3) The owner or operator shall inspect cathodic protection
aschedule and procedure for an assessment of the overall cop¥fteMsif presentaccording to, at a minimum, all of the follew
tion of the tank system by a@ndependent, qualified registeredNd réquirements to ensure that they are functioning properly:
professionakengineerThe schedule and procedure shall be ade (&) The proper operation of theathodic protection system
quateto detect obvious cracks, leaks and corrosiogrosion that shall be confirmed within 6 months aftaritial installation and
may lead to cracks and leaks. The owner or operator shall rem@@uallythereafter '
the stored waste from the tankniécessaryto allow the condition (b) All sources of impressed current shiadi inspected or
of all internal tank surfaces to besessed. The frequency of thestestedor both, as appropriate, at least bimonthly (i.e., every other
assessmenthall be based on the material of construction of thgonth).
tank and its ancillary equipment, the age of flystem, the type  Note: The practices described in the National Association of Corrosion Engineers

; ; H ; ACE) standard, “Recommended Practice (RP—02-85)—Control of External Cor

of cc_>rr05|onor er05|o_n protectlon_ useq, the rate of corrosion sion on Metallic Buried, Partially Buried, or Subged Liquid Storage Systems”
erosionobserved during the previous inspection and the charagg the American Petroleum Institute (API) Publication 1632, “Cathodic Protection
teristicsof the waste being stored or treated. of Undeground Petroleum Storagarksand Piping Systems”, may be used, where

(c) For ancillary equipment, eak test or other integrity applicable, as guidelines in maintaining and inspetitgodic protection systems
assessmerds approved by the department shall be conducted ati4) The owner or operator shall document in the operating
least annually recordof the facility an inspection of those items in siib¥to(3).

Note: The practices described in the American Petroleum Institute API)ca History: CR 05-032cr. Register July 2006 No. 60&f. 8-1-06.
tion Guide for Inspection of Refinery Equipment, Chapter XIII, “Atmospheric and

Low-Pressur&torage @nks”,4th edition, 1981, may be used, where applicable, as NR 664.0196 Response to leaks or Spi||S and dis -
guidelinesfor assessing the overall condition of the tank system. . p . .
o - ... position of leaking or unfit-for-use tank systems. Atank
(d) The owner or operatshall maintain on file at the facility o stemor secondary containment system from which there has
arecordof the results of the assessments conducted in accord €na leak or spill, or which is unfit for use, shall be remdveh
with pars.(a) to (c). ) ) _ serviceimmediately and the owner or operator shall satisfy the
(e) If atank system or component is founde leaking or unfit following requirements:
Iﬁr use as a result tOf t”ﬁalll( test olr as_fr(]efﬁment in péﬂ‘)io (Iu%s (1) CESSATIONOF USE, PREVENTFLOW ORADDITION OF WASTES
66340(%“1”;(; oroperator shall comply with the requIrementSI8FS. - the gwner or operator shall immediately stop the flow of hazard
TY . ) . ouswaste intahe tank system or secondary containment system
History: CR 05-032ct. Register July 2006 No. 60€f. 8-1-06. andinspect the system to determine the cause of the release.

NR 664.0194 General operating requirements. (2) REMOVAL OF WASTE FROM TANK SYSTEM OR SECONDARY
(1) Hazardousvastes or treatment reagents maybeoplaced in  CONTAINMENT SYSTEM. () If the release was from the tank system,
a tank system if they could cause the tank, its ancillary equipm#t owner or operator shallithin 24 hours after detection of the
or the containmenrgystem to rupture, leak, corrode or otherwistgak or, if the owner or operator demonstrates that it is not pos
fail. sible,at the earliest practicable time, remagemuch of the waste
(2) Theowner or operator shall us@propriate controls and S i necessary to prevent further rel@dsemzardous waste to the
practicesto prevent spills and overflows from tankaantainment €nvironmentand to allowinspection and repair of the tank system

systemsThese include at a minimum all of the following: ~ to be performed. _
(a) Spill prevention controls (e.g., check valves, discon (b) If the material released was to a secondary containment
nectcouplings). systemall released materials shall be removed within 24 hours or

(b) Overfill prevention controls (e.g., level sensing device%]e‘"lS timely amanner as is possible to prevent harm to human

high level alarms, automatifeed cutdf or bypass to a standby althand the environment.
tank). (3) CONTAINMENT OF VISIBLE RELEASESTO THE ENVIRONMENT.

(c) Maintenance of sfi€ient freeboard in uncovered tanks toThe owner or operator shall immediately condaisisual inspec

preventovertopping by wave or wind action or by precipitationt'on of the release and, based upon that inspection, do allfolthe

(3) Theowner or operatahall comply with the requirements fowing:
of s.NR 664.0196f a Irc)aak or spill occBr)'/s in the tanl?system (a) Prevent further migration of the leak or spill to soils or sur
: i * facewater

History: CR 05-032cr. Register July 2006 No. 60&f. 8-1-06. . o .
(b) Remove, and properly dispose of, any visiddatamina

NR 664.0195 Inspections. (1) The owner oroperator tion of the soil or surface water
shaII(_JIeveIop and follow a schedule and procedure for inspecting(4) NoTiFicaTions, REPORTS. () Any release to the environ
overfill controls. ment,except as provided in péb), shall be reported to the depart

(2) Theowner or operator shall inspect at lezrste each oper mentwithin 24 hours ofits detection. If the release has been
atingday all of the following: reportedpursuant to chNR 706 that report will satisfy this

(a) Aboveground portions of the tank system, if,@nydetect requirement.
corrosionor releases of waste. (b) A leak or spill of hazardous waste is exempted from the

(b) Data gathered from monitoring and leak detection equifgquirementsf this subsection if it is all of the following:
ment (e.g., pressure or temperature gauges, monitoring wells) to1. Less than or equal to a quantity of one pound.
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2. Immediately contained and cleaned up. tem components (linergtc.), contaminated soils, and structures

(c) Within 30 days of detection af release to the environment,and equipment contaminated with waste, and manage them as
areport containing all of the following information shall be suphazardouswvaste, unless SR 661.03 (4)applies. The closure
mitted to the department: plan, closureactivities, cost estimates for closure and financial

1. Likely route of migration of the release responsibilityfor tank systems shall meet all of tieguirements
' o _ : - specifiedin subchsG andH.
2. Characteristics of the surroundisgil (soil composition, .
geology, hydrogeologyclimate). (2) If the owner or operator demonstrates that not all contami

Its of o licond di nated soils can bepracticably removed or decontaminated as
3. Results of any monitoring or sampliagnducted in con requiredin sub.(1), then theowner or operator shall close the tank
nection with the release (if available). If sampling or monitorin

h ; o stemand perform long—term care in accordawié the closure
datarelating to the release are not available within 30 days, th b 9

. long-term care requirements that apply to landfilla\R.
data shall be submitted to the department as soon abébeme 564 0310, In addition, forthe purposes of closure, long-term

available. o ) o careand financial responsibilifguch aank system is then cen

4. Proximity to downgradient drinking watesurface water sideredto bea landfill, and the owner or operator shall meet all of
andpopulated areas. the requirements for landfills specified in subc@sandH.

5. Description of response actions taken or planned. (3) If an owner or operator has a tank system that does not

(5) PROVISION OF SECONDARY CONTAINMENT, REPAIR OR CLO-  havesecondary containment that meets the requirementNef s.
SURE. (a) Unless the owner operator satisfies the requirement$64.0193(2) to (6) and has not been granted a variance fituen
of pars.(b) to (d), the tank system shall be closed in accordansecondarycontainment requirements in accordance witNR.
with s.NR 664.0197 664.0193(7), then:

(b) If the cause of the release was a spill that has not damage¢) The closure plan for the tank system shall include both a
theintegrity of the system, the owner or operator may return tpganfor complying with sub(1) and a contingent plan for comply
systemto service as soon as the released waste is removed iagdvith sub.(2).
repairs,if necessaryare made. (b) A contingent long—term care plan for complying with sub.

(c) If the cause of the release was a leak filoeprimary tank (2) shall be prepared and submitted as part of the feasibility and
systeminto the secondary containment system, the system shaén of operation report.
berepaired prior to returning the tank system to service. (c) The cost estimates calculated for closure and long—term

(d) If the source of the release was a leak to the environmeateshall reflect the costs of complying with the contingent clo
from a component of a tank system without secondary contagureplan and the contingeling—term care plan, if those costs are
ment,the owner or operator shaltovide the component of the greaterthan the costsf complying with the closure plan prepared
systemfrom which the leak occurreslith secondary containment for the expected closure under s(b.
thatsatisfies the requirements@NR 664.019defore it can be (d) Financial assurance shall be based omdiseestimates in
returnedto service, unless the source of the leak iabnyeground par. (c).
portion of a tank system that can be inspected visudlllhe (o) For the purposes of the contingent closure and long-term
sourceis an aboveground component that can be inspected Vighre plans, such a tank system is considered to be a landfill, and
ally, the component shall be repaired and may be retumned-1o $g£ contingent plans shali meet all of the closure, long—term care

vice without secondary containment as long as the requiremeRiy financial responsibility requirements for landfills under
of sub(6) are satisfied. If a component is replaced to comply Wil ,,,chs G andH.

the requirements of this paragraph, that component shall satisty;isory: cr 05-032¢r. Register July 2006 No. 60@f. 8-1-06.
the requirements for new tank systems or components NRs.
664.0192and664.0193 Additionally, if a leak has occurred any N

portion of a tank system component that is not readily accessible, -tive wastes. (1) Ignitable or reactive wastaay not be
for visual inspection (e.gthe bottom of an inground or ongroundy|scedin tank systems, unless p&), (b) or (c) applies:
tank),the entire component shall be provided with secondary con () The waste is treated, rendered or mixed before or immedi

i i i NR 4.01 i i . -
:Zl[rlljr‘rr:](aeréttcl)nuggcordance with SNR'664.0193prior to being ately after placement in the tank system so that all of the following
' apply:
6) CERTIFICATION OF MAJORREPAIRS. If the owner or operator . . . .
) P 1. The resulting waste, mixture or dissolved material ne lon

hasrepaired a tank system in accordance with &ip.and the 9 e ;
repairhas been extensive (e.g., installation of an internal lin 6?2?%?@}2;? ggflnltlon of ignitable ceactive waste underNR

repairof a ruptured primary containmeot secondary contain ) . .
ment vessel), the tank system may not be returned to service 2. SectiorNR 664.0017 (2)s complied with.

unlessthe owner or operator has obtained a certification by an (b) Thewaste is stored or treated in such a way that it is pro
independentgualified,registered, professional engineer in accotectedfrom any material or conditions that meguse the waste
dancewith s.NR 670.01 (4)that the repaired system is capabléo ignite or react.

of handling hazardous wastes without releas¢hiintended life (c) The tank system is used solely for egeacies.

of the system. This certification shall be submitted to the depart (2) Theowneror operator of a facility where ignitable or reac

mentyvnthm 7 days after returning the tank system to USe. e \yaste is stored or treatéd a tank shall comply with the
Note: The department magn the basis of any information received that there ig

or has been a release of hazardous waste or hazardous constituents into the enUaiHirementsor the maintenance of protective distanoetveen

ment, issue an order unde£81.370r 291.85 Stats., requiring corrective action or the waste management ar@ad any public ways, streets, alleys or

otherresponse as deemed necessary to protect human health or the environmeah adjoining property line that can be built upon as required in
Note: See sNR 664.0015(3Jor the requirements necessarygmedy a failure. Tables2-1 to 2-6 of the National Fire Protection Associagon’

Also, if a hazardous substaniseeleased to the environmedf) CFR part 302nay . L. ”

requirethe owner or operator to notify the national response center 28@.41 Flammableand Combustible Liquids Code” (1977 or 1981),

Stats.and chNR 706may require the owner or operator to notify the departmentncorporatedoy reference in SNR 660.1.
History: CR 05-032cr. Register July 2006 No. 60&ff. 8-1-06. History: CR 05-032cr. Register July 2006 No. 60&f. 8-1-06.

R 664.0198 Special requirements for ignitable  or

NR 664.0197 Closure and long-term care. (1) At NR 664.0199 Special requirements for incompatible
closureof a tank systenthe owner or operator shall remove owastes. (1) Incompatible wastes, or incompatible wasiesl
decontaminatall waste residues, contaminated containment sysaterials(see chNR 664Appendix Vfor examples), may not be
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NR 664.0199 WISCONSINADMINISTRATIVE CODE 168

placedin the same tank system, unleddR.664.0017 (2js com (3) Theowner or operator of each new surface impoundment
plied with. unit on which construction commences after June 1, 1995, each
(2) Hazardousvaste may not be placéua tank system that lateralexpansion of a surface impoundment unit on whick con
has not been decontaminated and that previously held an-incéffictioncommences after June 1, 1995 and each replacement
patiblewaste or material, unlessNR 664.0017 (2)s complied anexisting surfacémpoundment unit that is to commence reuse

with. after June 1, 1995 shall install 2 or more liners and a leachate
History: CR 05-032cr. Register July 2006 No. 60&f. 8-1-06;correctionin  collectionand removal system between the liners. “Construction
(1) made under s13.92 (4) (b) 7. Stats.,Register March 2013 No. 687 commencesis as defined in R 660.10under “existing facil
ityﬂ

NR 664.0200 Air emission standards.  The owner or
operatorshall manage alhazardous waste placed in a tank in
accordancevith the applicable requirements of subohéa., BB

(@) 1. The liner system shall include both of the following:
a. A top liner designed and constructed of materials (e.g., a

andCC. geomembranep prevent the migration of hazardous constituents
History: CR 05-032cr. Register July 2006 No. 60&f. 8-1-06. into the liner during the active life and long—term care period.
b. A composite bottom lineconsisting of at least 2 compo
SubchapterK — Surface Impoundments nents.The upper component shall be designed and constroicted

materials(e.g., a geomembrane) to prevent the migration of haz

NR 664.0220 Applicability.  This subchapter applies to ardousconstituents into this componetring the active life and
ownersandoperators of facilities that use surface impoundmen@ng—termcare period. The lower component shall be designed
to treat, store or disposef hazardous waste except as\N&® andconstructed of materials to minimize the migratiohafard

664.0001provides otherwise. ous constituents if a breach in the upper compaoners to occur
History: CR 05-032cr. Register July 2006 No. 60&f. 8-1-06. The lower component shall be constructed of at least 3(8det
cm) of compacted soil materialith a hydraulic conductivity of
NR 664.0221 Design and operating requirements. no more than 1x10 cm/sec.
(1) Any surface impoundment that is not covered by 8jor 2. The liners shall comply with sufi.) (a) (b) and(c).

s.NR 665.0223shallhave a liner for all portions of the impound  5) The |eachate collection and removal system between the
ment(except for existing portions of the impoundment). The ling,ers, and immediately above the bottom composite liner in the
shall t;e designed, cfor;]str_ucted agd |nst'a&ged dt_o prevenéan);-mlgggseof multiple leachate collection and removal systems, is also
tion of wastes out of the impoundmentthie adjacent subsurface |5 getection systerithis leakdetection system shall be capa
soil or groundwater or surface water at any time during the actiyR ot getecting, collecting and removing leaks of hazardous con
life (Ecludln% th‘t? %Iosfure tpey |c|>d%hoftthe |m|c|)|oundmetnt. tThe linkityentsat the earliest practicable time through all areas of the top
maybe constructed of materials that may allow wastes 10 MigrgiG. jikely to beexposed to waste or leachate during the active life
into the liner (but not into the adjacent subsurface soil or grou dlong—term care period. The requirements for a leak detection

wateror surface water) during the active life of the faciliyo- A ; o : :
vided that the impoundment is closed in accordanith s.NR fgastt;m:;g“ﬁqisnlﬁiﬁt'gﬂ gfr?hséaggrfveiﬁg.mstallatlon of a system

664.0228(1) (a) Forimpoundments that will be closed in accord .
ancewith s.NR 664.0228 (1) (bXhe liner shall be constructed of ~ 1. Constructed with a bottom slope of 1% or more.
materialsthat can prevent wasté®m migrating into the liner 2. Constructeaf granular drainage materials with a hydrau
during the active life of the facilityTheliner shall be all of the fol lic conductivity of 1x161 cm/sec or more and a thickness of 12
lowing: inches(30.5 cm) omore; or constructed of synthetic or geonet
propertiesand suficient strength and thickness to prevéailure  more.
due to pressure gradients (including static head and external 3. Constructed of materials that are chemically resistant to the
hydrogeologidorces), physical contact with the waste or leachateaste managed in theurface impoundment and the leachate
to which they are exposed, climatic conditions, the stress of-instpectedo be generated, and of icient strength and thickness
lation and the stress of daily operation. to prevent collapse under the pressures exerted by overlying
(b) Placed upon a foundation or base capable of providing stffistesand any waste cover materialsequipment used at the sur
port to the liner and resistance to pressure gradients above &weeimpoundment.
below the liner to prevent failure of the liner due to settlement, 4. Designed and operated to minimize clogging during the

compressioror uplift. activelife and long—term care period.
(c) Installed to cover all surrounding ealittely to be in con 5. Constructed with sumps and liquid removal methods (e.g.,
tactwith the waste or leachate. pumps)of suficient size to collect and remove liquids from the

(2) Theowner or operator will be exempted from the reguiressumpand prevent liquids from backing up iritee drainage layer
mentsof sub.(1) if the department finds, based on a demonstratid@achunit shall have its own sump. The design of each sump and
by the owner or operatathatalternate design and operating pracremovalsystem shall providermethod for measuring and receord
tices, together with location characteristicgjll prevent the ing the volume of liquids present in the sump and of liquids
migrationof any hazardous constituegse sNR 664.0093into  removed.
the groundwater or surface water at any future time. In deciding (¢) The owner or operator shall collect and remove pumpable
whetherto grant an exemption, the department will consider all guids in the sumps to minimize the head on the bottom.liner

the following: ) (d) The owner or operator of a led&tection system that is not
(a) The nature and quantity of the wastes. locatedcompletely above the seasonal high weetble shall dem
(b) The proposed alternate design and operation. onstratethat the operation of the leak detection system will not be

(c) The hydrogeologic setting of the facilitycluding the atte adverselyaffected by the presence of groundwater
nuative capacity and thickness of the liners and soils present(4) Thedepartment may approve alternatilesign or operat
betweerthe impoundment and groundwater or surface water ing practices to those specified in s(&).if the owner or operator
(d) All other factors which would influence the quality andlemonstratet the department that the desagmd operating prac
mobility of the leachate produced and the potential fadoit tices,together with location characteristics, will do both of the fol
migrateto groundwater or surface water lowing:

The Wisconsin Administrative Code on this web site is updated on the 1st day of each month, current as of that date. See also Are the
RegisteMarch 2013 No. 687 Codes on this Website Official?
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Attachment 3
Roll off Specifications




APPLICATIONS:

TAILGATE FRAME.................

HINGES: iminmnmimaags

ROOELIDS i

Used In Specifications:
= Septic
) UNDERSTRUCTURE.. ... 3" CHANNEL 4.1 LBES/FT AT 16" APART

=Dewatcing LONG RAILS oo 2" X 6" X 1/4" TUBING

= 0il Fields BULLNOSE. ..o SOLID 1 1/4" PLATE BURNOQUT

S HARAFIGE Waste FLOOR. ..o 316" 2 PIECES BUTT WELDED

Transport PUSH PLATE ..o 268" X167 X 816"
HOOKPLATE.. ... 23" X 15" X 34"
WHEELS. ...t L B Y10 LONG REAR
8" X 6" LONG FRONT (STANDARD ONLY ON CABLE)

WHEEL AXLES .. .vorvvvienerernns 1 112" SOLID ROUND BAR
NOSE ROLLERS...................4" DIAMETER X 6" LONG
SIDE WALL ..o 10 GAUGE
BULK HEAD......cconssesvevrer oo 10 GAUGE
TOPRAIL ..o 3" X A7 X 7 GAUGE TUBING
SIDE POST...oo.ooooooorvoooooo... 3" X 5" FORMED ON 24" CENTERS
REAR CORNER POST......... 3 1/2" X 7" X 3(16" FORMED
TAILGATE SHEET.................. 10 GAUGE
TAILGATE LATCH.....ooo. VERTICAL LIFT HANDLE

WVERTICAL 3" X 4" X 7 GAUGE TUBING
HORIZOMTAL 3 X 4 X 7 GAUGE TUBING
ALL RUEBER P-SEAL IN TRACK

CHEAVY DUTY SLOTTED SLIDING TYPE

WITH BINDER
EXTERICR ONE SOLID COLOR
INTERIOR AND BOTTOM PRIME

10 GAUGE SEALED GASKETED SLIDING ROOF LIDS

80" X 88" WIDE

Bucks Fabricating » 3547 Perry Highway e Hadley, PA 16130 » 1-800-233-0867 e Fax: (724)-253-3863
A DIVISION OF DEIST INDUSTRIES, INC.



Attachment 4
Concrete Pad Layout




Sump or Collection System ‘

10 ft
—> /
/ 1 % Slope
22 ft x 8 ft 22 ft x 8 ft
||

l
] ] L

I

—

70 ft

100 ft

“_T__I__
I

—



5:1 Sloped Berm Wall ( 1 ft High, 1 ft wide at top) for truck access and Container Mobilization/transportation




Attachment 5
Itemized Cost Scenarios




Penta Wood Optimization Study 2014

Long-term Remedial Action Options Cost Estimation
Project No. 419801

Date of Estimate: February, 2014

LTRA Yearly Cost 2013:
Component Description Quantity Unit Price Component Cost Category NPV
Subtotal
CAPITAL COSTS
CONSTRUCTION COSTS
SUBTOTAL IMPLEMENTATION COSTS S0
TOTAL CAPITAL COST ESTIMATE
OPERATION AND MAINTENANCE COSTS
Operation and Mainenance per year
Utilities
Electricity 12 MO $4,000 $48,000
Telephone 12 MO $2,256 $27,072
Propane 6 MO $4,500 $27,000
Waste Disposal and Chemicals
Hazardous Waste Disposal (Filter Cake) 79 Tons $2,267 $179,093
Hazardous Waste Disposal (Spent Carbon) 22.4 Tons $1,907 $42,717
Hazardous Waste Disposal (LNAPL) 3950 gal $9.60 $37,920
Carbon Changeout 3 LS $35,137 $105,411
Chemical (Ferric) 10441  gal $4.53 $47,298
Chemical (Caustic) 7654  gal $4.44 $33,984
Chemical (Diatomatious Earth) 3600 Ibs $0.45 $1,620
Chemical (Polymer) 90 gal $7.32 $659
Subcontracts
Laboratory Services 12 MO $2,000 $24,000
Electrician oncall Services 12 MO $650 $7,800
Trash Services 12 MO $100 $1,200
Subtotal Subcontractor O&M Costs per year $583,773
Labor Costs
PM & Administration 12 MO S 7,000 $84,000
Subcontract Procurement 1YR S 20,000 $20,000
Subcontract Mangement 12 MO S 1,750 $21,000
Analytical Support and Data Validation 12 MO S 667 $8,000
Cleanup Validation (Groundwater Sampling) 1YR S 43,000 $43,000
System Operation 12 MO S 28,333 $340,000
Reporting 1YR S 15,000 $15,000
Subtotal Labor Costs $531,000
Total O&M Costs (one year) $1,114,773
Total O&M Costs (ten years) $11,147,726
Average annual cost, spread over 10 year O & M period $1,114,773
Present Worth of O&M $7,829,696
Interest 0.07
Number of Years 10
Total Annual O & M Cost Estimate $1,114,773
TOTAL Present Worth of O&M (Rounded to Thousands) $7,829,696
TOTAL Present Worth of Capital and O & M (Rounded to Thousands) $7,829,696
Primary Assumptions:
1) Assumed interest rate for Present Worth calculations: 7.0%

2) Costs are in 2014 dollars.

4) Cost estimate does not include the projected cost of contingency actions.

5) The expected accuracy of the cost estimate is -30 % to +50%.



Penta Wood Optimization Study 2014

Long-term Remedial Action Options Cost Estimation
Project No. 419801

Date of Estimate: February, 2014

LTRA Yearly Cost With Two Week Cycling:

Comp.on-ent Quantity Unit Price | Component Cost ey NPV
Description Subtotal
CAPITAL COSTS
CONSTRUCTION COSTS
SUBTOTAL IMPLEMENTATION COSTS S0
TOTAL CAPITAL COST ESTIMATE
OPERATION AND MAINTENANCE COSTS
Operation and Maintenance per year
Utilities
Electricity (cost are 50% lower during shutdown 0.75 YR $48,000 $36,000
Telephone 1 YR $2,256 $2,256
Propane 6 MO $4,500 $27,000
Waste Disposal and Chemicals
Hazardous Waste Disposal (Filter Cake) 40 Tons $2,267 $90,680
Hazardous Waste Disposal (Spent Carbon) 11.2 Tons $1,907 $21,358
Hazardous Waste Disposal (LNAPL) 2000 gal $9.60 $19,200
Carbon Changeout 1.5 LS $35,137 $52,706
Chemical (Ferric) 5200 gal $4.53 $23,556
Chemical (Caustic) 3800 gal $4.44 $16,872
Chemical (Diatomaceous Earth) 1800 Ibs $0.45 $810
Chemical (Polymer) 45 gal $7.32 $329
Subcontracts
Laboratory Services 6 MO $2,000 $12,000
Electrician on call Services 6 MO $650 $3,900
Trash Services 6 MO $100 $600
Subtotal Subcontractor O&M Costs per year $307,267
Labor Costs
PM & Administration 12MO0 S 7,000 $84,000
Subcontract Procurement 1YR S 20,000 $20,000
Subcontract Management 6 MO S 1,750 $10,500
Analytical Support and Data Validation 6 MO S 667 $4,000
Cleanup Validation (Groundwater Sampling) 1YR S 43,000 $43,000
QysSLeii vpeiauvll (ial rriaiiterialice
required during shutdown periods) 72MO S 28,333 $204,000
Reporting 1YR S 15,000 $15,000
Subtotal Labor Costs $380,500
Total O&M Costs (one year) $687,767
Total O&M Costs (ten years) $6,877,670
Average annual cost, spread over 10 year O & M period $687,767
Present Worth of O& M $4,830,588
Interest 0.07
Number of Years 10
Total Annual O & M Cost Estimate $687,767
TOTAL Present Worth of O&M (Rounded to Thousands) $4,830,588
TOTAL Present Worth of Capital and O & M (Rounded to Thousands) $4,830,588

Primary Assumptions:

1) Assumed interest rate for Present Worth calcula 7.0%

2) Costs are in 2014 dollars.

4) Cost estimate does not include the projected cost of contingency actions.
5) The expected accuracy of the cost estimate is -30 % to +50%.



Penta Wood Optimization Study 2014

Long-term Remedial Action Options Cost Estimation
Project No. 419801

Date of Estimate: February, 2014

LTRA Yearly Cost Summer Cycling with Full Winter Operation:

Category
Subtotal

Component Description Quantity Unit Price Component Cost NPV

CAPITAL COSTS

CONSTRUCTION COSTS
SUBTOTAL IMPLEMENTATION COSTS $0

TOTAL CAPITAL COST ESTIMATE

OPERATION AND MAINTENANCE COSTS

Operation and Mainenance per year

Utilities
Electricity 0.88 YR $48,000 $42,240
Telephone 1 YR $2,256 $2,256
Propane 6 MO $4,500 $27,000
Waste Disposal and Chemicals
Hazardous Waste Disposal (Filter Cake) 60 Tons $2,267 $136,020
Hazardous Waste Disposal (Spent Carbon) 16.8 Tons $1,907 $32,038
Hazardous Waste Disposal (LNAPL) 2963 gal $9.60 $28,445
Carbon Changeout 2 LS $35,137 $70,274
Chemical (Ferric) 7840 gal $4.53 $35,515
Chemical (Caustic) 5740 gal $4.44 $25,486
Chemical (Diatomatious Earth) 2700 lbs $0.45 $1,215
Chemical (Polymer) 67.5 gal $7.32 $494
Subcontracts
Laboratory Services 9 MO $2,000 $18,000
Electrician oncall Services 9 MO $650 $5,850
Trash Services 9 MO $100 $900
Subtotal Subcontractor O&M Costs per year $425,732

Labor Costs

PM & Administration 12 MO S 7,000 $84,000
Subcontract Procurement 1YR S 20,000 $20,000
Subcontract Mangement 9 MO S 1,750 $15,750
Analytical Support and Data Validation 9 MO S 667 $6,000
Cleanup Validation (Groundwater Sampling) 1YR S 43,000 $43,000
System Operation 9.6 MO S 28,333 $272,000
Reporting 1YR S 15,000 $15,000
Subtotal Labor Costs $455,750
Total O&M Costs (one year) $881,482
Total O&M Costs (ten years) $8,814,819
Average annual cost, spread over 10 year O & M period $881,482
Present Worth of 0&M $6,191,160
Interest 0.07
Number of Years 10
Total Annual O & M Cost Estimate $881,482
TOTAL Present Worth of O&M (Rounded to Thousands) $6,191,160
TOTAL Present Worth of Capital and O & M (Rounded to Thousands) $6,191,160

Primary Assumptions:

1) Assumed interest rate for Present Worth calculations: 7.0%
2) Costs are in 2014 dollars.

4) Cost estimate does not include the projected cost of contingency actions.

5) The expected accuracy of the cost estimate is -30 % to +50%.



Penta Wood Optimization Study 2014

Long-term Remedial Action Options Cost Estimation
Project No. 419801

Date of Estimate: February, 2014

LTRA Yearly Cost; Summer Shutdown with Full Winter Operation:

Category
Subtotal

Component Description Quantity Unit Price Component Cost NPV

CAPITAL COSTS

CONSTRUCTION COSTS
SUBTOTAL IMPLEMENTATION COSTS $0

TOTAL CAPITAL COST ESTIMATE

OPERATION AND MAINTENANCE COSTS

Operation and Mainenance per year

Utilities
Electricity (startup and shutdown will take 1/2 month each) 6.5 MO $4,000 $26,000
Telephone 1 YR $2,256 $2,256
Propane 6 MO $4,500 $27,000
Waste Disposal and Chemicals
Hazardous Waste Disposal (Filter Cake) 40 Tons $2,267 $90,680
Hazardous Waste Disposal (Spent Carbon) 11.2 Tons $1,907 $21,358
Hazardous Waste Disposal (LNAPL) 2000 gal $9.60 $19,200
Carbon Changeout 1.5 LS $35,137 $52,706
Chemical (Ferric) 5200 gal $4.53 $23,556
Chemical (Caustic) 3800 gal $4.44 $16,872
Chemical (Diatomatious Earth) 1800 Ibs $0.45 $810
Chemical (Polymer) 45  gal $7.32 $329
Subcontracts
Laboratory Services 6 MO $2,000 $12,000
Electrician oncall Services (1/2 month each for startup and shutdowr 6.5 MO $650 $4,225
Trash Services 6 MO $100 $600
Subtotal Subcontractor O&M Costs per year $297,592

Labor Costs

PM & Administration 12 MO S 7,000 $84,000
Subcontract Procurement 1 YR S 20,000 $20,000
Subcontract Mangement 6 MO S 1,750 $10,500
Analytical Support and Data Validation 6 MO S 667 $4,000
Cleanup Validation (Groundwater Sampling) 1VYR S 43,000 $43,000
System Operation (1/2 month each for shutdown and startup) 6.5 MO S 28,333 $184,166
Reporting 1YR S 15,000 $15,000
Subtotal Labor Costs $360,666
Total O&M Costs (one year) $658,259
Total O&M Costs (ten years) $6,582,587
Average annual cost, spread over 10 year O & M period $658,259
Present Worth of O&M $4,623,334
Interest 0.07
Number of Years 10
Total Annual O & M Cost Estimate $658,259
TOTAL Present Worth of O&M (Rounded to Thousands) $4,623,334
TOTAL Present Worth of Capital and O & M (Rounded to Thousands) $4,623,334
Primary Assumptions:
1) Assumed interest rate for Present Worth calculations: 7.0%

2) Costs are in 2014 dollars.
4) Cost estimate does not include the projected cost of contingency actions.
5) The expected accuracy of the cost estimate is -30 % to +50%.



Penta Wood Optimization Study 2014

Long-term Remedial Action Options Cost Estimation
Project No. 419801

Date of Estimate: February, 2014

LTRA Yearly Cost - Pumping Rates Declined by 10%:

Component Description Quantity Unit Price Component Cost Category NPV
Subtotal
CAPITAL COSTS
CONSTRUCTION COSTS
SUBTOTAL IMPLEMENTATION COSTS $0
TOTAL CAPITAL COST ESTIMATE
OPERATION AND MAINTENANCE COSTS
Operation and Mainenance per year
Utilities
Electricity 12 MO $4,000 $48,000
Telephone 12 MO $2,256 $27,072
Propane 12 MO $2,250 $27,000
Waste Disposal and Chemicals
Hazardous Waste Disposal (Filter Cake) 75 Tons $2,267 $170,025
Hazardous Waste Disposal (Spent Carbon) 21.2 Tons $1,907 $40,428
Hazardous Waste Disposal (LNAPL) 3752 gal $9.60 $36,019
Carbon Changeout 3 LS $35,137 $105,411
Chemical (Ferric) 9919 gal $4.53 $44,933
Chemical (Caustic) 7271 gal $4.44 $32,283
Chemical (Diatomatious Earth) 3420 Ibs $0.45 $1,539
Chemical (Polymer) 86 gal $7.32 $630
Subcontracts
Laboratory Services 12 MO $2,000 $24,000
Electrician oncall Services 12 MO $650 $7,800
Trash Services 12 MO $100 $1,200
Subtotal Subcontractor O&M Costs per year $566,340
Labor Costs
PM & Administration 12 MO $84,000
Subcontract Procurement 1YR $20,000
Subcontract Mangement 12 MO $21,000
Analytical Support and Data Validation 12 MO $8,000
Cleanup Validation (Groundwater Sampling) 1YR $43,000
System Operation 12 MO $340,000
Reporting 1YR $15,000
Subtotal Labor Costs $531,000
Total O&M Costs (one year) $1,097,340
Total O&M Costs (ten years) $10,973,404
Average annual cost, spread over 10 year O & M period $1,097,340
Present Worth of 0O&M $7,707,260
Interest 0.07
Number of Years 10
Total Annual O & M Cost Estimate $1,097,340
TOTAL Present Worth of O&M (Rounded to Thousands) $7,707,260
TOTAL Present Worth of Capital and O & M (Rounded to Thousands) $7,707,260
Primary Assumptions:
1) Assumed interest rate for Present Worth calculations: 7.0%

2) Costs are in 2014 dollars.

4) Cost estimate does not include the projected cost of contingency actions.

5) The expected accuracy of the cost estimate is -30 % to +50%.



Penta Wood Optimization Study 2014

Long-term Remedial Action Options Cost Estimation
Project No. 419801

Date of Estimate: February, 2014

LTRA Yearly Cost 2013 plus CAMU option:

Component Description Quantity Unit Price Component Cost Category NPV
Subtotal
CAPITAL COSTS
CONSTRUCTION COSTS
Continment Pad 309 CY $320 $98,880
Earthwork Construction Cost 1 EA $43,921 $43,921
Roll off Containers 9 EA $12,466 $112,193
Construction Subtotal $254,994
Scope and Bid Contingency 10% $25,499
SUBTOTAL CONSTRUCTION COSTS $280,493
IMPLEMENTATION COST ALLOWANCES
Bid/Performance Bonds 5.0% $14,025
Permitting 1.0% $2,805
Health and Safety 2.5% $7,012
Completion Report Preparation 1.00 LS $10,000 $10,000
Engineering Design Costs 5.0% $14,025
SUBTOTAL IMPLEMENTATION COSTS $47,867

TOTAL CAPITAL COST ESTIMATE $328,360

OPERATION AND MAINTENANCE COSTS

Operation and Mainenance per year

Utilities
Electricity 1 YR $48,000 $48,000
Telephone 1 YR $2,256 $2,256
Propane 12 MO $2,250 $27,000
Waste Disposal and Chemicals
Hazardous Waste Disposal (Filter Cake) 0 Tons $2,267 30
Hazardous Waste Disposal (Spent Carbon) 0 Tons $1,907 $0
Incorporation of waste into the CAMU (600 tons) 1 EA $85,700 $85,700
Hazardous Waste Disposal (LNAPL) 3950 gal $9.60 $37,920
Carbon Changeout 3 LS $35,137 $105,411
Chemical (Ferric) 10441 gal $4.53 $47,298
Chemical (Caustic) 7654  gal $4.44 $33,984
Chemical (Diatomatious Earth) 3600 Ibs $0.45 $1,620
Chemical (Polymer) 90 gal $7.32 $659
Solidification
Subcontracts
Laboratory Services 12 MO $2,000 $24,000
Electrician oncall Services 12 MO $650 $7,800
Trash Services 12 MO $100 $1,200
Subtotal Subcontractor O&M Costs per year $422,847
Labor Costs
PM & Administration 12 MO $84,000
Subcontract Procurement (includes new construction) 1VYR $20,000
Subcontract Mangement (includes new construction) 12 MO $21,000
Analytical Support and Data Validation 12 MO $8,000
Cleanup Validation (Groundwater Sampling) 1YR $43,000
Design of waste incorporation into CAMU 7.5% Project $6,428
System Operation 12 MO $340,000
Reporting 1YR $15,000
Subtotal Labor Costs $537,428
Total O&M Costs (one year) $960,275
Total O&M Costs (ten years) $9,602,748
Average annual cost, spread over 10 year O & M period $960,275
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Penta Wood Optimization Study 2014

Long-term Remedial Action Options Cost Estimation
Project No. 419801

Date of Estimate: February, 2014

LTRA Yearly Cost 2013 plus CAMU option:

Component Description Quantity Unit Price Component Cost Category NPV
Subtotal
Present Worth of 0&M $6,744,568
Interest 0.07
Number of Years 10
Total Annual O & M Cost Estimate $960,275

TOTAL Present Worth of O&M (Rounded to Thousands)
TOTAL Present Worth of Capital and O & M (Rounded to Thousands)

Primary Assumptions:

1) Assumed interest rate for Present Worth calculations 7.0%
2) Costs are in 2014 dollars.

4) Cost estimate does not include the projected cost of contingency actions

5) The expected accuracy of the cost estimate is -30 % to +50%

$6,744,568
$7,072,928
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Penta Wood Optimization Study 2014

Long-term Remedial Action Options Cost Estimation
Project No. 419801

Date of Estimate: February, 2014

LTRA Yearly Cost 2013 plus CAMU option:

Component Description Quantity Unit Price Component Cost Category NPV
Subtotal
CAPITAL COSTS
CONSTRUCTION COSTS
Continment Pad 309 CY $320 $98,880
Earthwork Construction Cost 1 EA $43,921 $43,921
Roll off Containers 9 EA $12,466 $112,193
Construction Subtotal $254,994
Scope and Bid Contingency 10% $25,499
SUBTOTAL CONSTRUCTION COSTS $280,493
IMPLEMENTATION COST ALLOWANCES
Bid/Performance Bonds 5.0% $14,025
Permitting 1.0% $2,805
Health and Safety 2.5% $7,012
Completion Report Preparation 1.00 LS $10,000 $10,000
Engineering Design Costs 5.0% $14,025
SUBTOTAL IMPLEMENTATION COSTS $47,867

TOTAL CAPITAL COST ESTIMATE

OPERATION AND MAINTENANCE COSTS

$328,360

Operation and Mainenance per year
Utilities
Electricity
Telephone
Propane
Waste Disposal and Chemicals
Hazardous Waste Disposal (Filter Cake)
Hazardous Waste Disposal (Spent Carbon)
Incorporation of waste into the CAMU (600 tons)
Hazardous Waste Disposal (LNAPL)
Carbon Changeout
Chemical (Ferric)
Chemical (Caustic)
Chemical (Diatomatious Earth)
Chemical (Polymer)
Solidification (600 tons)
Subcontracts
Laboratory Services
Electrician oncall Services
Trash Services

Subtotal Subcontractor O&M Costs per year

Labor Costs
PM & Administration

Subcontract Procurement (includes new construction)
Subcontract Mangement (includes new construction)

Analytical Support and Data Validation
Cleanup Validation (Groundwater Sampling)

Design of solidification and incorporation into the CAMU

System Operation
Reporting
Subtotal Labor Costs

Total O&M Costs (one year)
Total O&M Costs (ten years)

1 YR
1 YR
12 MO
0 Tons
0 Tons
1 EA
3950 gal
3 LS
10441  gal
7654  gal
3600 Ibs
90 gal
1 EA
12 MO
12 MO
12 MO
12 MO
1YR
12 MO
12 MO
1YR
5.0% project
12 MO
1YR

$48,000
$2,256
$2,250

$2,267
$1,907
$85,700
$9.60
$35,137
$4.53
$4.44
$0.45
$7.32
$95,100.00

$2,000
$650
$100

$48,000
$2,256
$27,000

$0

S0
$85,700
$37,920
$105,411
$47,298
$33,984
$1,620
$659
$95,100

$24,000
$7,800
$1,200

$517,947

$84,000
$20,000
$21,000
$8,000
$43,000
$9,040
$340,000
$15,000
$540,040

$1,057,987
$10,579,873



Penta Wood Optimization Study 2014

Long-term Remedial Action Options Cost Estimation
Project No. 419801

Date of Estimate: February, 2014

LTRA Yearly Cost 2013 plus CAMU option:

Component Description Quantity Unit Price Component Cost Category NPV
Subtotal

Average annual cost, spread over 10 year O & M period $1,057,987

Present Worth of 0&MV $7,430,860

Interest 0.07

Number of Years 10
Total Annual O & M Cost Estimate $1,057,987
TOTAL Present Worth of O&M (Rounded to Thousands) $7,430,860
TOTAL Present Worth of Capital and O & M (Rounded to Thousands) $7,759,220

Primary Assumptions:

1) Assumed interest rate for Present Worth calculations: 7.0%
2) Costs are in 2014 dollars.

4) Cost estimate does not include the projected cost of contingency actions

5) The expected accuracy of the cost estimate is -30 % to +50%
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