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4.5.1.6 Model Resulls
Component 1

Component 1 simulated no pumping. Under this component, the restoration of the
aquifers in the modeled area depends upon natural flushing and other attenuation
mechanisms. Under steady-state non-pumping conditions, the average travel time of a
groundwater particle released from the Tank Farm Area takes approximately 16 to 18 years
to reach the Concord Street/Ipswich River area in the southeastern comer of the modeled
area (see Figure 4-2). Using the batch flush model, the estimated cleanup time for dissolved
VOUCs by natural flushing processes is approximately 500 years for overburden materials and

much greater than 550 years for bedrock (see Table 4-9, Component 1).

Component 2

Component 2 simulated on-property recovery wells only, consisting of seven
overburden and nine bedrock pumping wells, as shown in Figure 4-5. The resulting
potentiometric surface and drawdown distribution are shown in Figures 4-6 and 4-7,
respectively. The potentiometric surface and drawdown distribution resulting from the Tank
K Area recovery system is shown in Figures 4-14 and 4-15, respectively.

The results show that the simulated recovery wells will capture all of the
contaminated water discharging from the property that would have migrated into off-
property areas. Two major capture zones are created by the on-property recovery system,
the smaller of the two created by the three shallow overburden wells at the Tank K Area,
and the larger one created by the system of thirteen recovery wells (four overburden and
nine bedrock) installed in the Tank F, Tank Farm, and Eastern Park Lot Areas. The
maximum extent of the larger capture zone is approximately 800 feet wide, 1,000 feet long
and 100 feet deep. The boundary of this larger zone extends approximately 200 feet south
of the southern property boundary, upgradient of Fordham Road along the western and
southwestern property boundaries, along the northern portion of Building 1 across the
parking lot to monitoring well GZA-10, and 300 feet east of the eastern property boundary
to the downgradient point of stagnation created in the wetlands. The maximum vertical
e)itil}f-?{— this capture zone in-c_ludes those areas screened in the deeper bedrock at a depth

of 100 feet below ground surface. ~

4
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Table 4-9

MARTIN MARIETTA CORPORATION
WILMINGTON/NORTH READING, MASSACHUSETTS

REMEDIAL ACTION PLAN

SUMMARY OF ESTIMATED CLEANUP TIMES*

Page 1 of 1

] Maximum
Aquifer Cleanup
Contaminated Zone Time
Component Overburden Bedrock (vears)
———— 1
Component 1
. On-Property Areas Only 60 85 >>550
. Western Property Boundary 550 >>550
Component 2
. On-Property Areas Only 20 15 80
. Eastern Property Boundary to the 65 80
Ipswich River :
Component 3
. On-Property Areas Only 20 15
. Eastern Property Boundary to Eastern 55 65 65
End of Wetlands
. Eastern End of Wetlands to the Ipswich 10 15
River
Component 4
. On-Property Areas Cnly 20 15
. Eastern Property Boundary to Middle of 20 35
Wetlands 35
. Middte of Wetlands to Eastern End of 20 30
Wetlands
. Eastern End of Wetlands to the Ipswich 10 15
River

Cleanup times estimated using the batch flush model

30.10/93.01501.02
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The smaller capture zone associated with the Tank K Area is approximately 300 feet
wide and 400 feet long (see Figure 4-14). The drawdown distribution shown in Figure 4-15
illustrates the large cone of depression created by the three recovery wells.

Figures 4-4 and 4-6 show that the northernmost surface water discharge point
shifted the pre-existing groundwater divide near the Stickney well to an area approximately
500 south. Figure 4-7 and Table 4-10 show that the discharge of treated water to the
wetlands reduced the area of wetlands impacted by dewatering (greater than 0.5 feet of
drawdown) to less than approximately 15,000 square feet (ft2).

Under Component 2, the estimated cleanup times for overburden deposits and
bedrock in the on-property area are approximately 20 and 15 years, respectively (see
Table 4-9, Component 2). These estimates are based on an average travel time of 2 years
for groundwater particles released inside the source areas to reach a recovery well and an
estimated 10 pore volumes of clean water required to flush VOCs from the contaminated
zones.

The on-property recovery system created a hydraulic barrier which effectively cutoff
further migration of contaminated groundwater to the wetlands. Results of the particle
tracking model suggested an average travel time of approximately 7 years for groundwater
particles released downgradient of the point of stagnation created by the on-property
recovery system (near piezometer cluster PS-1) to reach the Ipswich River. A total of 9 pore
volumes of clean water was estimated to flush the contaminated overburden aquifer zone
from the point of stagnation; through the wetlands, to the Ipswich River. This gives an
estimate of approximately 65 years for cleanup of this overburden zone. Applying the same
technique to the bedrock yields a cleanup time of approximately 80 years (based on a 9 year

travel time and 9 pore volumes).

Component 3 - O’ﬂ’p/\t}‘QQ/\)‘"g + ot J?/V\&( d’d' M’I/QM‘C[Q
Under Component 3, the groundwater containment and surface water discharge
options are identical to those outlined in Component 2, with the addition of one deep
overburden well, three bedrock wells, and one surface water discharge point located at the
eastern end of the wetlands, as shown in Figure 4-8. The results indicate complete capture
of on-property groundwater as described under Component 2. The resulting potentiometric

surface and the drawdown distribution for this component are shown in Figures 4-9 and

4-28 30.10/93.01501.02



4-10, respectively. A zone of influence is created at the far end of the wetlands which
effectively recovers groundwater within a 500 foot wide capture zone that extends to 120
feet below ground surface into the fractured bedrock aquifer. These recovery wells prevent
further migration of contaminated groundwater emanating from the wetlands to Concord
Street and the Ipswich River in the southeastern portion of the modeled area.

Under this component, the extent of wetlands impacted by dewatering due to
pumpage is much larger. Table 4-10 and Figure 4-10 shows that approximately 150,000 ft2
(3.5 acres) of wetlands was estimated to be impacted by greater than 0.5 feet of drawdown.

Under this component, the estimated cleanup times for the on-property groundwater
remains the same at approximately 20 and 15 years in the overburden and bedrock,
respectively {see Table 4-9, Component 3). Contaminants are flushed out of the
contaminated zone between the eastern property boundary and the recovery wells at the
endpoint of the wetlands in approximately 55 and 65 years for the overburden and bedrock
aquifers, respectively. The estimated time for VOCs to achieve cleanup objectives in the zone
between the downgradient stagnation point of the recovery wells at the eastern end of the
wetlands and the Ipswich River is approximately 10 years for the overburden and 15 years
for bedrock.

Component 4 - m\-pf\a\w&t% ) waakom o bon+ pneddfe 5 weflarda

Component 4 simulated the placement of recovery wells in identical fashion to those
shown in Component 3 with the addition of one deep overburden well and three bedrock
wells near the middle of the wetlands (see Figure 4-11). The results indicate complete
capture of on-property groundwater as described under Component 2. As described in
Component 3, a zone of influence is created at the eastern end of the wetlands which
prevents further migration of contaminated groundwater emanating from the wetlands to
the Concord Street/Ipswich River area. The placement of an additional deep overburden
recovery near the midpoint of the wetlands creates a zone of influence which effectively
recovers groundwater within a 600 foot wide capture zone that extends to 60 feet below
ground surface to the bottom of the aquifer. The three additional bedrock wells create a
capture zone which extends across the bedrock valley and is approximately 750 feet wide.

Under this component, the extent of wetlands impacted by dewatering due to

pumpage is much larger. Table 4-10 and Figure 4-13 shows that approximately 830,000
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Table 4-10

MARTIN MARIETTA CORPORATION

Page 1 of 1

WILMINGTON/NORTHREADING, MASSACHUSETTS
REMEDIAL ACTION PLAN

SUMMARY OF WETLANDS AREA IMPACTED BY DEWATERING

Groundwater Drawdown
Collection Treated Groundwater greater than 0.5
Component Pumping Locations Discharge Location feet
1 None None 0 ft?
2 On-Property Only On-Property and Off-Property 15,000 ft*
Wetlands
3 On-Property and On-Propenty and Off-Property 150,000 ft*
Eastern End of Wetlands
Wetlands
4 On-Property and Middle | On-Property and Off-Property 830,000 ft?
and Eastern End of Wetlands
Wetlands

Total Area of Wetlands ~75 acres

30.10/93.01501.02



square feet (19 acres) of wetlands is estimated to be impacted by greater than 0.5 feet of
drawdown. The cleanup time for any one of the different contaminated zones within the
modeled area does not exceed approximately 20 years for overburden materials and

approximately 35 years for bedrock (see Table 4-9, Component 4).

4.6 CHARACTERIZATION OF GROUNDWATER

To design appropriate treatment systems, anticipated contaminant concentrations
must be determined for three potential areas of groundwater recovery: Tank K Area, Tank
Farm/Eastern Parking Lot Area, and the wetlands. The following discussion summarizes the
levels of contaminants detected in each of these three areas.

In the Tank K area, groundwater is contaminated with gasoline as characterized by
BTEX compounds. Table 4-11 indicates the average concentration of BTEX compounds in
the groundwater. These concentrations are indicative of groundwater saturated with
weathered gasoline. Also in this area, a thin layer of separate phase product has been
detected in some sampling rounds. For the purposes of this FS, the average concentration
of BTEX compounds in wells PZ-7S, WE-4S and WE-2 will be used as the design
concentrations for groundwater pumped from the Tank K Area.

For the Tank Farm/Eastern Parking Lot Area, groundwater data was assigned to each
of the proposed recovery wells (Section 4.5.2) based on data from the nearest existing well.
A flow weighted average was calculated as the design concentration for this area.
Table 4-12 lists the proposed recovery wells, the nearest existing wells, proposed flow rate,
and concentrations detected in the existing well. The major compounds of primary concern
in this collection area are: 1,2 dichloroethene (485 pg/l), tetrachloroethene (490 ug/1),
trichloroethene (560 ug/1), and vinyl chloride (160 pg/1). Separate phase Stoddard solvent
has also been detected in this area.

The influent to a treatment system receiving contaminated groundwater from on-
property wells only would have a combined flow of 65 gpm (Tank K area 15 gpm and Tank
Farm/Eastern Parking Lot approximately 50 gpm) and combined contaminant concentrations
as indicated in Table 4-13.

For groundwater beneath the wetlands, the average data from the January 1993
quarterly sampling is indicated in Table 4-14. The reason for using this data is that no

sampling of groundwater in the wetlands was conducted as part of the Phase Il Second
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Page 1 of 1

Table 4-14

MARTIN MARIETTA CORPORATION 0\0\77
WILMINGTON/NORTH READING, MASSACHUSETTS  \" '

REMEDIAL ACTION PLAN

A Do
WETLANDS GROUNDWATER QUALITY 5% W AR
PS-1D 24 87 240
PS-1D 24 69 200
{duplicate)
PSs-2D 11 50 160
PS-5D 35 10 78
Average 23.5 54.0 169.5 - 30*
Note:
* Average concentration of data summarized in Report on Contamination at Stickney Well {Camp, Dresser and McKee,

November 1986).

A /‘D'
AN )
&) .-Z/M
VAL
A% 6\
EA

30.10/93.01501.02



Supplemental Investigation (1992). In general, the same primary compounds are present
in the wetlands as in the Tank Farm/Eastern Parking Lot Area, with the exception of vinyl
chloride. Stoddard solvent, however, has not been detected in groundwater in the wetlands.

For the evaluation of a treatment plant to handle flow from both proposed on-
property recovery wells and the one set of recovery wells at the eastern end of the wetlands,
the influent would have the properties presented in Table 4-15 (based on concentrations
detected in wells in the wetlands and the estimated concentrations for on-property recovery
wells in Table 4-13). For the combination of on-property recovery wells and two sets of
wetland recovery wells, the treatment plant influent characteristics are presented in

Table 4-16 based on similar assumptions as Table 4-15.

4.7 DEVELOPMENT OF GROUNDWATER TREATMENT COMPONENTS
Based on the modeling results presented in Section 4.5, the groundwater collection
components include: 1) no pumping, 2) on-property recovery wells only with treated water
discharged to wetlands, 3) on-property recovery wells and recovery wells at the eastern end
of the wetlands with treated water discharged to multiple wetlands locations and,
4) on-property recovery wells and two sets of wetland recovery wells with treated water
discharged to multiple wetland locations. These groundwater collection components form
the major distinctions among the remedial action alternatives evaluated in Section 5.0.
Under each of these components, an evaluation must be made concerning the treatment
train which will be used to meet discharge limits. Also, under Components 3 and 4, a
decision must be made regarding the need for one treatment plant which would be used to
handle contaminated groundwater from both on-property wells and wetland wells or
whether to have a separate treatment plant for each source of groundwater. At this point
in the FS, in order to take advantage of economics of scale (i.e., less expensive to construct
a 155 or 245 gpm treatment plant than a 65 gpm and 90 gpm or 65 gpm and 180 gpm
treatment plants) and less maintenance associated with a single plant, the groundwater will
be combined into a single treatment system for both components. A detailed discussion is
presented below for the groundwater treatment components of each groundwater collection

component.

4-31 30.10/93.01501 .02
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4.7.1 Component 1: No Action
No treatment is required under the no-action groundwater component. Groundwater

monitoring would be performed for a period of 80 years.

4.7.2 Component 2: Treatment of On-Property Groundwater Only

This component involves treating on-property groundwater with the highest level
of contamination, the on-property groundwater. Based on the cleanup times developed in
Sectdon 4.6.3, the treatment plant for this component would operate on-site for 20 years
with groundwater monitoring for the entire aquifer for a period of 80 years.

The recovery system (Section 4.6.2) includes seven overburden wells (flow rates
ranging from 2 - 12 gpm) and eleven bedrock wells (flow rates ranging from 0.25 -
2.5 gpm). The total flow rate is approximately 65 gpm with estimated characteristics as
indicated in Table 4-13. The recovered groundwater will flow through approximately 3600
feet of piping (with secondary containment) to a treatment plant located in the northeast
corner of the parking lot, away from facility operations. The exact locaton and
configuration of this treatment building is dependent upon the treatment technology chosen
and will be provided in the final construction plans for the treatment system.

Based on the data from the Phase Il investigations, pretreatment for TPH, iron, and
manganese will be required. For all of the proposed methods of VOC removal (air stripping,
carbon adsorption, chemical oxidation) TPH should be limited to 10 ppm and iron plus
manganese to 5 ppm. To conduct this pretreatment, the groundwater from the recovery
wells will pass through an oil/water separator into a flow equalization tank. Separated
product will be transferred to a storage tank for off-site disposal. The equalization tank will
be provided to: 1) equilibrate groundwater flow from the recovery system and provide a
near constant flow to downstream processes, and 2) provide a sink for residual flows
(e.g., supernatant from sludge holding tank, filtrate from filter press, backwash from filters).
The equalization tank will have a high level sensor which will shut down the well pumps
when the tank is full, and a low level sensor which will shut down subsequent treatment
processes when the equalization tank is empty. A transfer pump will provide a constant
flow rate to the chemical precipitation process.

In the chemical precipitation process, lime will be added to the water to increase the

pH of the water to 9 - 10 which will cause dissolved metals to be converted to an insoluble
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form and precipitate as metal hydroxides and carbonates. In addition to being less
expensive than caustic, lime results in a reduction of total dissolved solids (i.e., calcium
precipitates with the iron as a carbonate, while sodium remains in solution) and
phosphorus. A polymer will be added in the flocculation tank to enhance agglomeration
of precipitated particles. These flocs will be separated out in a clarifier or sertling tank.
The water will then flow into a neutralization tank and the sludge will be processed by
thickening (sludge holding tank) and dewatering (filter press). Based on the 75 mg/] of
iron and 200 mg/1 of hardness CaCO; in the influent, the estimated quantity of sludge to
be disposed of annually is 1000 ft3. Neutralization with acid {e.g. sulfuric) of the
groundwater following the precipitation process will be necessary to meet the surface water
discharge limits for pH.

The water will then flow to the dual-media filters to remove any suspended solids
that passed through the clarifier. This filtration system consists of a tank with an
underdrain covered by a porous area, which supports the filter media (sand and anthracite).
The filtration system will be equipped with an automatic backwash that will clean the filter
media to prevent retained solids from blocking up the bed. The backwash will be directed
back to the equalization tank. The preliminary design criteria for the lime precipitation
system and associated processes (flow equalization, neutralization, filtration, sludge
handling) are presented in Table 4-17.

The filtered water will be pumped from the filter clearwell to the VOC removal step.
This step will consist of either air stripping, carbon adsorption or chemical oxidation. These

treatment technologies are discussed below.

4.7.2.1 Component 2 with Air Stripper

Groundwater contaminated with BTEX and chlorinated volatile organics (Cl-VOC)
will be pumped from the filter clearwell to a nozzle at the top of a packed tower. The
contaminated water will be sprayed onto the packing material, while at the same time as
ambient air supplied by a blower at the base tower will move upward in a counter current
flow to the water. The packing material provides a large surface area where VOCs are
transferred from the aqueous to the gaseous phase. The estimated size of the packed tower
is 2' diameter by 25’ packing height. This is based on the usage of an air-to-water ratio
(A/W) of 50 which represents an air flow of 500 c¢fm. Water stripped of VOCs is collected
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in a sump at the base of the tower and pumped to polishing GAC units prior to discharge.
Off gas treatment can be accomplished through vapor phase carbon or catalytic oxidation
with caustic scrubber. The preliminary design criteria for the air stripper and associated air
emission control systems are presented in Table 4-18.

The regulatory threshold for uncontrolled VOC emissions in the State of
Massachusetts is one ton per year (i.e, approximately 5.5 pounds per day). Emission rates
above this threshold limit require an emission control system or an air discharge permit
from the Massachusetts DEP Division of Air Quality Control. Based on the total
concentratons of BTEX, 1,2-dichloroethene, tetrachloroethene, trichloroethene, and vinyl
chloride (see Table 4-13) entering the air stripper and a total flow rate of 65 gpm, the
calculated total annual VOC emission rate (i.e., assuming 100 percent removal from the
aqueous phase) from the air stripper is 7.7 1bs/day or 1.4 tons/yr. Based upon this analysis,
the DEP will require the off-gases to be treated to remove 95% of the VOCs.

A major deciding factor on the type of off-gas treatment for this option is the
presence of vinyl chloride. Vapor phase carbon has a very low capacity for absorbing vinyl
chloride. Based on the estimated concentration in the groundwater (125 pg/1) and the
proposed air flow rate of 500 cfm, the adsorption capacity is 0.001 Ib. vinyl chloride per
pound of carbon. This ratio represents 90 lbs. carbon/day for vinyl chloride alone.
Considering all the anticipated contaminants in the groundwater, the estimated total carbon
usage is 150 Ib/day at initial concentrations. This usage rate would decrease with time as
groundwater concentrations decrease. In contrast, the total VOC concentration of 40 ppm-v
in the gas stream is fairly low for a catalytic oxidizer and the use of such a system would
require a supplemental fuel source. Based on the levels of chlorinated compounds in the
air stream entering the catalytic oxidizer, the estimated HCI concentration in the off-gas
from the catalytic oxidizer is 18,000 pg/ m>. Based on this concentration, the estimated 24-
hour and annual impacts are 63.5 and 0.15 pg/m3, respectively. The Massachusetts DEP
Allowable Ambient Limit (AAL) for hydrochlonc acid is 2.0 pg/m3 (24-hr and annual).
Based on the 63.5 |.tg/m3 24-hour impact, additional treatment (i.e., caustic scrubbing)
would be required. The costs associated with both off-gas treatment technologies are

presented in Section 4.8.
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4.7.2.2 Component 2 with Liquid Phase Carbon

Groundwater contaminated with BTEX and Cl-VOC will be pumped to four
10,000 Ib. carbon contactors (two parallel sets in series). By operating the columns in series,
the utilization of the first stage carbon columns is maximized by allowing primary columns
to be operated beyond the breakthrough point. The secondary columns would remove
contaminants which breakthrough the first stage. Upon complete exhaustion of the carbon
in the lead column, the spent carbon would be removed for off-site regeneration and the
unit filled with regenerated carbon. As with the vapor phase carbon, liquid phase carbon
has a very low capacity for vinyl chloride (0.0005 lb. vinyl chloride/Ib. carbon). The
estimated carbon usage at initial concentrations is 300 Ibs/day. Usage at these rates would
require replacing the carbon in the lead columns every two months, although the frequency
of removal would decrease with time as influent concentrations decreased. The preliminary

design criteria for a liquid phase GAC system is presented in Table 4-18.

4,7.2.3 Component 2 with Chemical Oxidation

For the purpose of this FS, the chemical oxidation process is assumed to use
hydrogen peroxide as the oxidizing agent. When hydrogen peroxide is catalyzed with
ultraviolet (UV) light, hydroxyl radicals are formed, which react with the organic
contaminants. Hydrogen peroxide contains no metals or halogens which can lead to
undesirable by-products during the oxidation process. In addition, with this treatment there
will be no need for off-gas treatment. The compounds that are present (BTEX, DCE, TCE,
PCE, and vinyl chloride) are easily oxidized with required oxidation times of less than one
minute. The proposed oxidation unit to treat the contaminated groundwater is rated at 60
KW and can handle flows up to 100 gpm. As with the air stripper, the chemical oxidation
unit will be followed by a polishing GAC unit. The preliminary design criteria (energy

usage) is summarized in Table 4-18 for the different collection components.

4.7.3 Component 3: Treatment of On-Property and Eastern End of
Wetlands Groundwater

This component involves treating the water with the highest level of contamination

(on-property groundwater) and groundwater with the lowest level of contamination
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(groundwater at the far eastern end of the wetland). Based on the estimated cleanup times,
. the treatment system under this component would operate for 65 years.
The on-property recovery and collection system is the same as that described in
Section 4.7.2. The recovery system in the wetlands includes one overburden well with a
flow rate of 75 gpm and three bedrock wells (5 gpm/each). The total flow rate from the
wetlands is 90 gpm with the characteristics presented in Table 4-14. The recovered
groundwater will be pumped through approximately 3900 feet of piping (with secondary
containment) to combine with on-property groundwater. The combined flow has estimated
characteristics as indicated in Table 4-15. The combined groundwater would require
pretreatment for iron (i.e.,, 50 mg/l iron is significantly higher than the recommended
5 mg/l maximum). The pretreatment would be the same as that for the on-property
groundwater, namely, oil/water separation, equalization, chemical precipitation,
flocculation, sedimentation, neutralization, and filtration. Sludge handling would also
include thickening and dewatering. The estimated quantity of sludge to be disposed
o /gannually is 1600 ft3. The filtered water will be pumped from the filter clearwell to the VOC
(90\ 8P removal step (air stripping, carbon adsorption or chemical oxidation). These primary
treatment options are discussed below to the degree that they differ with the description of
. the on-property only system. Preliminary design criteria for the pretreatment and VOC
treatment options are presented in Table 4-17 and 4-18, respectively.

4,7.31 Component 3 with Air Stripping

The estimated sizing of the packed tower is 3.0’ diameter by 24’ packing depth. This
sizing is based on an A/W ratio of 50 which represents an air flow of approximately
1000 cfm.

The estimated VOC emission rate is 8.1 lb/day (1.5 ton/year). This emission rate
is above the regulatory threshold of 1 ton/yr, and therefore treatment of air emissions will
be required. The estimated carbon usage rate is 220 Ib/d based on initial groundwater

concentrations. The total VOC concentration in the gas stream is 20 ppm-v.
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4.7.3.2 Component 3 with Liquid Phase Carbon

The system would include four 10,000 Ib contactors (two parallel sets, operated in
series). The presence of vinyl chloride again decreases the efficiency of liquid phase carbon.
The estimated carbon usage is 540 lb/d for the estimated initial concentrations, which

would require replacement of the carbon in the lead columns every month.

4.7.33 Component 3 with Chemical Oxidation
The proposed system is a 180 KW unit.

4.7.4 Component 4: Treatment of On-Property and Wetland Groundwater

This component involves treating the water with the highest level of contamination
(on-property groundwater) and the groundwater from two locations in wetlands with
discharge of treated water to several wetland locations. Based on the cleanup time for the
wetlands, the treatment system would be operated for 35 years.

The on-property recovery and collection system is the same as that described in
Section 4.7.2. The wetlands recovery system involves two overburden wells (75 gpm/each)
and six bedrock wells (5 gpm/each) for a total flow of 180 gpm. The wetlands
groundwater would have the characteristics presented in Table 4-14. The recovered
groundwater will be pumped through approximately 4400 feet of piping (with secondary
containment) to combine with on-property groundwater into a single flow with the
characteristics in Table 4-16. The on-property groundwater would require pretreatment for
TPH and iron and the wetlands groundwater would require iron removal. The on-property
groundwater would pass through an oil/water separator to the equalization tank. The
groundwater from the wetlands would be pumped directly to equalization. The
pretreatment system following equalization would be the same as with the other
groundwater components: lime precipitation, flocculation, sedimentation, neutralization and
filtration. Sludge handling would also include thickening and dewatering. The estimated
quantity of sludge disposed annually is 2000 ft3. The filtered water will be pumped from
the filter clearwell to the VOC removal step (air stripping, carbon adsorption, or chemical
oxidation). These primary treatment options are discussed below to the degree that they
differ from the description of the on-property only system.
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4.7.4.1 Component 4 with Air Stripper

The estimated sizing of the packed tower is 3.5’ diameter by 25’ packing depth. This
sizing is based on an A/W ratio of 50 which represents an air flow of approximately
1500 cfm.

The estimated VOC emission rate is 8.3 1b/d (1.5 ton/year). The off-gases will need
to be treated to remove 95% of the VOCs, in that the regulatory threshold of 1 ton/yr will
be exceeded. The total VOC concentration in the gas stream is 15 ppm-v. As with the on-
property only system, deciding factors in determining which vapor treatment technology is
most feasible is the presence of vinyl chloride and relatively low vapor concentrations. The

estimated vapor carbon usage is 270 1b/d at initial design concentrations.

4.7.4.2 Component 4 with Liquid Phase Carbon

The system includes four-10,000 Ib contactors (two sets in parallel, operated in
series). The presence of vinyl chloride again impacts the effectiveness of liquid phase
carbon, with an estimated carbon usage of 700 Ib/d. This usage would require replacement

of the carbon in the lead columns every month.

4.7.4.3 Component 4 with Chemical Oxidation
The proposed system is a 180 KW unit.

4.8 SELECTION OF GROUNDWATER TREATMENT COMPONENT

In Section 4.5, four groundwater collection components were developed: no
pumping, on-property wells only, on-property wells and eastern end of wetland wells, and
on-property wells and wells in the middle and eastern end of the wetlands. In the following
discussion groundwater treatment components are evaluated for each groundwater
collection component in a manner similar to that in Section 4.4. As noted in Section 4.7.1,
no treatment is required for the no-action collection component.

The main difference between the groundwater treatment components is the
technology used for VOC removal: air stripping (with either vapor phase carbon or catalytic
oxidation and caustic scrubbing), liquid phase carbon, and chemical oxidation
(UV/hydrogen peroxide). Because the same contaminants are addressed with each

collection component, the same primary treatment component will be chosen under each
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collection component (i.e., Components 2, 3 and 4 will employ the same technology for
VOC removal).

Because each of the groundwater treatment systems would be designed to effectively
meet discharge requirements, there are few differences between the treatment systems when
evaluated using the eight criteria in the MCP. With regards to effectiveness, each of the
treatment components is a permanent solution, treats on-site and will achieve background
levels. There are no significant risks associated with the implementation or operations of
these treatment components. Pertaining to benefits, each treatment component aids in
restoring the aquifer and in achieving productive reuse of the site. Timeliness to meet
objective is a function of groundwater collection, not groundwater treatment.

The only significant differences are related to reliability, implementability and cost.
Air stripping/catalytic oxidation component received a most favorable rating for reliability
because it does not have the difficulties associated with removing vinyl chloride with liquid
or vapor phase carbon and because these technologies (air stripping and catalytic oxidation)
have much more proven field experience than chemical oxidation. Although vinyl chloride
has low carbon adsorption capacity, these systems can be designed with a high degree of
reliability. It should be noted that vapor phase carbon is significantly more effective than
liquid phase carbon (i.e., compare usage rates in Table 4-18). With regards to
implementability, the main issues are technical complexity, O&M, availability of services and
TSD facility and permits. Air stripping with catalytic oxidation and caustic scrubbing is the
most technically complex of the four treatment components. Caustic scrubbing results in
an additional aqueous stream which will require further treatment. Air stripping with vapor
phase carbon is not technically complex and is easily implemented. Off-site regeneration
services are readily available. Both air stripping components will require an air discharge
permit. Liquid phase granular activated carbon, although easily implemented, requires
significant O&M associated with carbon replacement. Vapor phase carbon units are often
rented and the O&M associated with emptying units, packaging and shipping spent carbon
and refilling contractors is not a concern. Neither liquid phase carbon or chemical oxidation
processes require an air permit. Chemical oxidation equipment has limited availability.
Based on these observations, air stripping with vapor phase carbon and liquid phase carbon
would receive most favorable ratings, although all four components have implementation

advantages and disadvantages. The air stripping/vapor phase carbon treatment component
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is the least expensive under each collection component (see Table 4-19). Liquid phase
carbon has significant O&M cost associated with carbon replacement due to the presence
of vinyl chloride. Catalytic oxidation and chemical oxidation have significant energy costs.
Based on the high degree of reliability, ease of implementation and lower implementation
costs, air stripping with vapor phase carbon is the selected groundwater treatment
component. '

In conclusion, the selected treatment component for each groundwater collection
component is oil/water separation, equalization, lime precipitation, neutralization, filtration,
air stripping, and carbon polishing. The sludge from lime precipitation would be thickened
and dewatered by filter press. The off-gas from the air stripper would be treated by vapor

phase carbon.
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5.0 IDENTIFICATION AND EVALUATION OF REMEDIAL
ACTION ALTERNATIVES

5.1 OVERVIEW OF REMEDIAL ACTION ALTERNATIVE EVALUATION

In this section the remedial action alternatives under consideration for the 50
Fordham Road site will be described and evaluated. The criteria used in the evaluation are
those specifically set forth in the Massachusetts Contingency Plan (MCP) under M.G.L. 310
CMR 40.0858. The purpose of these criteria is to establish a uniform basis for evaluation
of each of the remedial action alternatives so that the alternatives can be compared to one
another, and a remedial action alternative selected for implementation at the site. The
selection of an alternative is discussed in Section 6.0.

The criteria used in the detailed evaluation process are as follows:

1. Effectiveness

Reliability
Implementability
Cost
Risk
Benefits

Timeliness

® NS s W N

Non-Pecuniary Issues

The criteria referred to above are as previously defined in Section 4.4,

5.2 DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

Section 4.0 included the description of soil treatment components, groundwater
collection components, and groundwater treatment components which will be combined in
this section to form remedial action alternatives which address the entire site. As described
in Section 4.1, to simplify the evaluation of remediation action alternatives, evaluation and
selection of the soil treatment and groundwater treatment components was conducted in
Section 4.0. These evaluations resulted in the selection of a soil treatment component
which consists of soil vapor extraction in the Tank K and Tank Farm areas, with excavation

of soil/sediment at the Eastern Parking Lot, Drum Storage Areas, and Outfall Basin 001 and
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subsequent treatment of these soils/sediment at an off-site thermal desorption facility. With
respect to groundwater treatment, the selected components consist of the following
sequence of treatments; oil/water separation, equalization, increase in pH with metals
precipitation, neutralization and filtration, removal of VOCs with an air stripper followed
by off-gas treatment with vapor phase carbon, carbon polishing, and discharge of treated
water to surface water in the wetlands.

In this chapter, these soil and groundwater treatment components are combined with
three different groundwater extraction components (described in Section 4.5.1.6) to form
a range of remedial action alternatives. In addition, a No Action Alternative is included as
a basis of comparison.

These four alternatives are described below in detail.

5.2.1 Alternative 1 - No Action Alternative

Under this alternative, no further remedial action will be conducted. Neither the soil
on-property, nor the groundwater on-property or in the adjacent wetlands, would be
excavated, pumped, or treated/disposed of in any manner. Rather, the current conditions
at the site would be allowed to continue indefinitely. Any reduction in contaminant
concentrations in either soil or groundwater would occur over an extremely long time
period by natural attenuation processes. For cost comparison purposes, it is assumed that

monitoring of site conditions would be conducted for an 80 year period of time.

5.2.2 Alternative 2 - On-Property Wells Only, Groundwater Treatment On-
Property and Soils Remediation

The selected component for soil remediation at the site was developed in Section 4.4.
In general terms, it consists of soil vapor extraction at Tank K and in the Tank Farm area,
excavation of soils in the Eastern Parking Lot, the Drum Storage Area and Qutfall 001, and
off-site thermal desorption treatment of excavated soils and sediment. This component is

described in greater detail below:
Soil Excavation and Treatment

For the purpose of this FS, the total volume of contaminated soil/sediment requiring

excavation was estimated to be approximately 8,000 cubic yards (approximately 11,000
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tons). Prior to the remedial design, additional soil sampling will be conducted to more
accurately define the extent of contamination. The areas which would be excavated are the
Eastern Parking Lot, Drum Storage Area and Outfall 001. For the most part, the excavation

would be conducted utilizing sheet piling. Sheet piling will serve three purposes:
1.  allow the excavation to be carried out in stages, minimizing disruption to the

site;

2.  aid in the recovery of separate phase product by minimizing collection of
(:/7 iuncb‘ntamin:jlgga water; and

3.  prevent recontamination of remediated areas.

Prior to the inifation of any field activities, a sampling program will be developed
that defines the number of samples to be collected and analytical parameters to be analyzed
as the soil is excavated. Strict adherence to this sampling program would be necessary in
order to separate those soils which could be replaced in the excavation (i.e., no cleanup
objectives exceeded) versus those soils which would require treatment., The excavated
material would initially be screened both visually, and by instrumentation (e.g., a
photoionization detector). Visual screening would be done throughout the excavation
process, while the photoionization detector would be used to screen a minimum of every
10 cubic yards of excavated materials. Soils with recorded measurements greater than
10 ppm of the photoionization detector would be temporarily stockpiled at an area
designated as requiring treatment. Conversely, excavated soils with recorded measurements
less than 10 ppm on the photoionization detector, and no visual evidence of contamination,
would be temporarily stockpiled at an area designated as potentially clean soil.

Once the soils are stockpiled, one sample per every 250 cubic yards of matenal
would be collected and submitted to a laboratory for chemical characterization. The
samples, designated as requiring treatment, would be analyzed for total petroleum
hydrocarbons, volatile organics, semi-volatile organics, polychlorinated biphenyls,
ignitability, corrosivity, reactivity, TCLPs, metals, herbicides and pesticides, as required by
the off-site thermal desorption facility. If the analytical results indicate that no soil cleanup
objectives are exceeded and the soil is not considered a hazardous waste by characteristic,
the soil would be used as backfill. If the z-malytical resuits verify the need for treatment, the

soils would be loaded onto trucks and transported to an off-site thermal desorption facility.
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The soil designated as potentially clean soil would be analyzed for total petroleum
hydrocarbons and VOCs to determine if cleanup objectives are exceeded. If the analytical
results verify that no soil cleanup objectives are exceeded, the soil would be used as backfill.
If the analytical results indicate the need for treatment, the soils would be analyzed for the
additional parameters required by the off-site treatment facility. These soils would also be
loaded onto trucks and transported to an off-site thermal desorption facility.
Due to the uncertainty of the levels of chlorinated compounds in the Eastern Parking
Lot and Drum Storage Area soil, the selection of thermal desorption assures all excavated
soils and sediment can be addressed. Off-site thermal desorption was selected for the
following reasons: 1) remediation activities are less complex and more reliable at an
established facility; and 2) less disruption will occur to existing operations. However, as
was noted in Section 4.4.2, the ex-situ treatment of excavated soils could potentially be
handled by thermal desorption (on- or off-site) or asphalt batching (on- or off-site). A final
selection would be based on additional soil sampling performed prior to remedial design.
During the excavation of the Eastern Parking Lot, separate phase Stoddard solvent
would be recovered. Although the details of such recovery will be developed in the
remedial design, a brief description is provided below. Areas (approximately 50’ x 507)
would be blocked off by sheet piles. Excavated soil would be handled according to the
sampling protocol indicated above to minimize the quantity of soil requiring transportation
and treatment. { Soil would be excavated approximately a foot below the groundwater table,
and skimmers would be placed in the excavation to recover product which was not removed
with the excavated soil. The recovered product/water mixture would be pumped through
» an oil/water separator and then through activated carbon. Effluent from the activated
carbon would be sampled periodically to verify that it meets NPDES discharge limits.) The
treated groundwater would be discharged to the wetlands and the recovered product
drummed and shipped off-site for treatment (incineration). Once the product is removed,
the excavation would be filled with a combination of excavated material which did not
require treatment and clean fill transported from off-site. The sheet piling would be left in
place until the portion of the Eastern Parking Lot requiring remediation had been excavated

to prevent recontamination of areas which were remediated.
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Soil Vapor Extraction
. The selected soil component of the remedial action alternatives includes soil vapor
extraction systems in the Tank Farm and the Tank K Areas. The conceptual design of the

soil vapor extraction systems is described below:

Extraction Wells - Extraction wells are similar in construction to monitoring wells.
The proposed systems would use 4-inch PVC casing and screening. A highly
permeable sand or gravel packing would be placed around the screen for optimal
gas flow to the well. Above the pack, bentonite would be used to seal the hole.
Multiple wells are proposed for both areas (3 wells in the Tank Farm and 5 wells
at Tank K), and would be placed so that the flow zone intercepts the contaminated
zone. The screened interval would extend from just above the existing water table

to the water table depression caused by the groundwater collection system.

Blower - The driving force for the creation of a vacuum in the soil would be a
positive displacement blower, a centrifugal blower or vacuum pump. A vacuum of
2 inches to 4 inches Hg for gravelly and sandy soils would be required to account
. for pressure losses in the collection system. The total flowrate for two systems
would be 500 scfm (Tank K) and 750 scfm (Tank Farm). The influent header from
the wells to the blower would be equipped with a vacuum indicator and manual
flow control valve. The effluent pipeline would be equipped with a pressure

indicator, temperature indicator and automatic discharge valve.

Piping - Manifold piping would connect the extraction wells and the
blower/emission control system. The piping would be constructed of PVC, installed
below ground and insulated, as necessary, to prevent freezing of condensed water.
Piping would be sloped back toward the well. The manifold system would contain
flow and pressure meters (to allow measurement during system operation) and flow
control valves. Valves would be used to control which wells would be active at any

one time,
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Vapor Pretreatment - Vapors exiting the extraction wells may contain moisture and
fine silt particles that may impair mechanical devices and vapor treatment
operations. Air/water separators (knock-out drums) would be used to reduce
moisture. Knock-out drums decrease the velocity of the incoming vapor stream, and
allow gravity to separate dirt and the heavier liquid molecules from the lighter vapor
stream. The removed water would be pumped to the groundwater treatment plant.
In order to ensure acceptable adsorption of carbon is used for vapor treatment
(ie., in the Tank Farm Area), a heat exchanger would be provided to cool the

extracted vapors due to the temperature increase caused by the blower.

Emission Control - The emissions control system would be the mechanism by which
contaminants in the vapor stream would be treated prior to discharge to the
atmosphere. For the Tank Farm Area, which has a relatively low estimated vapor
concentration, the vapor stream would be passed through a bed of activated carbon.
For the Tank K Area, a catalytic oxidizer would be used. Catalytic oxidation units
operate by passing the heated vapor stream over a catalyst bed which facilitates

combustion.

Groundwater Collection

Under this alternative, groundwater would be extracted through a series of wells
placed in the vicinity of potential source areas at Tank K, the Eastern Parking Lot, Tank F,
and Tank Farm. Three wells at Tank K would extract water from the overburden, while in
the Fastern Parking Lot area, groundwater would be extracted from both the deep
overburden and bedrock (three overburden/bedrock couplets would be placed along the
eastern side of the Eastern Parking Lot). Four bedrock wells would be interspersed
throughout the rqmairu'ng area of the Eastern Parking Lot and the Tank Farm, with an
additional bedrock well in the Tank F location and an overburden/bedrock couplet near the
southern property boundary. In summary, groundwater would be collected through a total
of three overburden wells at Tank K, and four overburden and nine bedrock wells in the
Eastern Parking Lot and Tank Farm Area. The existing TF-1 bedrock well at the Tank Farm

is included in the above total and would continue to be used.
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These wells, once installed, would yield an estimated flow of approximately 65
gallons per minute. This flow would be pumped from the various wells and transmitted to
a proposed groundwater treatment facility to be located in the vicinity of the existing
basketball courts in the northeastern corner of the paved parking area by means of double-
walled buried piping. Treated water would be discharged to surface wetland waters. The
approximate locations of the proposed extraction wells, collection piping, and groundwater

treatment system are shown on Figure 5-1.

Groundwater Treatment
The proposed groundwater treatment system would consist of the following unit
processes:

Oil/Water Separator - The purpose of the oil/water separator would be to remove

separate phase product, such as gasoline or Stoddard solvent, which will float on top
of the water and can be skimmed off, thus reducing the contaminant loading on the
following process units in the treatment train. .Separate phase product that is
skimmed off would then be transferred to a product storage tank and allowed to

accumulate prior to final disposal off-site.

Equalization Tank - The equalization tank would serve to dampen out wide swings
in flow by allowing water to accumulate in it during varying inflow conditions,
while the water is pumped out of it at a constant rate. Thus, the downstream unit
processes would experience a uniform flow rate even if the actual flow rate of water
entering the treatment system were to fluctuate with time. The equalization tank
would receive inflow from the wells, and also from process units including used
filter backwash water, supernatant from the sludge thickener, and filtrate from the

filter press.

Precipitation Tank - Water leaving the equalization tank would be pumped into the
precipitatioﬁ tank. Here, certain chemicals (such as lime, sodium hydroxide, etc.)
and flocculants would be added and mixed into the water using a propeller like
device. The purpose of adding these chemicals would be to cause minerals such as

iron, or carbonates of magnesium or calcium, which are naturally dissolved in the
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water, to precipitate as a solid form so they can be flocculated and settled out of the
flow stream, thus removing them before they can cause problems in downstream
process units, such as scaling and plugging of packing in stripping towers, or
plugging of carbon filters.

Flocculation Tank - The flocculation tank is a large unit where flow velocities are
reduced and the water gently agitated to promote contact between adjacent particles
which have transitioned from the dissolved into the solids phase. This agitation and
contact would cause the development of even larger particles (flocs) which, after

agglomeration, can be settled out.

Settling Tank - In this tank the flocculated particles enter a quiescent zone where
they would slowly fall to the bottom of the tank and collect as a sludge. The
collected sludge, once removed, would be pumped to a sludge thickener for
dewatering. Supernatant from the sludge thickener would be returned to the

equalization tank.

Neutralization Tank - As part of the precipitation process, lime would be added to

the water to raise the pH to about 9 or 10 and facilitate precipitation. In the
neutralization tank, acid would be flash mixed into the settled water to reduce the

pH to neutral.

Filter Beds - Filter beds would remove any solids which may have passed through
the settling tank without having been removed. This would protect the subsequent
process units from’a solids problem. The filters consist of granular media which
would be backwashed with clean water automatically once the surface of the filter
became plugged. After backwashing was complete, the used backwash water would

be returned to the equalization tank.
Packed Tower - From the filter beds, the water would be pumped to the top of the

packed tower, where it would trickle downward through densely packed media. The

media usually consist of plastic spheres less than 2" in diameter, which as the water
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passes over them, have the effect of greatly increasing the surface area of the water
trickling through. As the water trickles down, air would be blown upward through
the tower. As the air passes over the thin film of water on the media, the air would
strip the volatile contaminants from the water and carry them away in the air
stream. The water would then pass from the packed tower into the liquid phase
granular activated carbon for further treatment, and the air would pass through a

vapor phase granular activated carbon.

Sludge Thickener - Sludge pumped from the flocculation settling tank would enter
the sludge thickener and remain there for 16 - 20 hours during which time it would
densify, and water would separate out and float on top. The water would be drawn
off and returned to the equalization tank. The sludge would then be pumped to the

filter press.

Granular Activated Carbon - The liquid phase granular activated carbon would clean

the water that has left the packed tower, and adsorb most remaining contaminants
in a polishing step. The water would then be discharged to the surface of the
wetlands via a discharge pipe approximately 1800 feet in length (1000 feet of which
is installed in the wetlands). Vapor phase granular activated carbon would perform

a similar task for air bearing contaminants exiting the air stripper.

The proposed layout of the discharge piping is shown on Figure 5-2. A flow
diagram of the groundwater treatment system can be seen on Figure 5-3. The preliminary
design criteria for each of the groundwater treatment process units described above for
Alternative 2 can be found in Tables 4-17 and 4-18. The preliminary design criteria for the

soil remediation component of Alternative 2 can be found in Table 4-2.

5.2.3 Alternative 3 - On-Property Wells, Wells at the Eastern End of the
Wetlands, and Soils Remediation

This alternative is identical to Altermative 2 with regards to the on-property
groundwater extraction system, and the soils remediation component. Alternative 3,

however, is supplemented by the following:
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The groundwater extraction system would include three bedrock wells and one
overburden well at the eastern end of the wetlands. The flow from these wells
would be piped across the wetlands to the S0 Fordham Road property for
treatment in the groundwater treatment system proposed for construction near
the existing basketball courts. All other aspects of the groundwater extraction

system remain as under Alternative 2.

The groundwater treatment system for Alternative 3 would be sufficient to
accommodate a 155 gpm flow (as compared to the 65 gpm for Alternative 2)
to handle the increased inflow from the added wells at the eastern end of the
wetlands. The unit processes utilized for treatment of the groundwater would
remain the same as under Alternative 2, as shown in Figure 5-3. Treated
groundwater would be discharged to surface water simultaneously at a
number of points in the wetlands. The discharge points were chosen to
mitigate the effects of groundwater drawdown on wetlands and vegetation

caused by the groundwater extraction systems.

The preliminary design criteria for the groundwater treatment system under

Alternative 3 are shown in Tables 4-17 and 4-18. The layout of proposed wells, connecting

piping, and location of the groundwater treatment facility and discharge piping are shown

on Figure 5-4.

5.2.4 Alternative 4 - On-Property Wells, Wells at the Middle and Eastern
End of the Wetlands, and Soils Remediation

This alternative is identical to Alternative 2, with regards to the on-property

groundwater extraction system and soils remediation component. Alternative 4 also includes

the following:

1.

The groundwater extraction system would include three bedrock wells and one
overburden well in the middle of the wetlands, and three bedrock wells and
one overburden well at the eastern end of the wetlands. The flow from each
of these wells would be piped across the wetlands to the 50 Fordham Road

property for treatment in the groundwater treatment system proposed for
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construction near the existing basketball courts. All other aspects of the

groundwater extraction system remain as under Alternative 2.

2.  The groundwater treatment system for Alternative 4 would be sufficient to
accommodate a 245 gpm flow. The unit processes utilized for treatment of the
groundwater remain the same as under Alternative 2. Discharge of treated
groundwater would be to surface water simultaneously at different points in
the wetlands. The proposed discharge points were chosen to mitigate the
effects of groundwater drawdown on wetlands vegetation caused by the

groundwater extraction systems.

The preliminary design criteria for the expanded groundwater treatment system
under proposed Alternative 4 are shown in Tables 4-17 and 4-18. The layout of proposed
wells, connecting piping, and location of the proposed groundwater treatment facility are
shown on Figure 5-5.

5.3 DETAILED EVALUATION OF REMEDIAL ACTION ALTERNATIVES

As part of the process leading to the selection of a remedial action alternative for
implementation at the 50 Fordham Road site, a detailed evaluation of the four remedial
action alternatives was conducted. This evaluation consists of a comparison of each
alternative with respect to the evaluation criteria outlined in the MCP under 310 CMR

40.858, and is described below. Table 5-1 provides a summary of this evaluation process.

5.3.1 Remedial Action Alternative 1 - No Action
5.3.1.1 Effectiveness

The No Acton Alternative will result in neither a temporary nor a permanent
solution, since a level of No Significant Risk will not be achieved in the foreseeable future.
In addition, this alternative provides for no reuse, recycling, treatment or destruction on-site
of the contaminants. A reduction in concentrations of oil or hazardous materials to achieve
or approach background levels would occur only through a process of attenuation or natural
degradation. Such a reduction is not likely to occur in the foreseeable future.

in summary, the No Action Alternative would not be an effective alternative.
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53.1.2 Reliability

There is no certainty that cleanup objectives would be achieved in soil and
groundwater under the No Action Alternative. Residuals would remain on-site for an
indefinite time period with no measures in place to manage or control them. Migration of
contamination to another area of the site, or even off site, could occur. Since no
remediation or treatment of contamination would occur in this alternative, there would be
no emissions or residuals from treatment processes to be concerned with.

In summary, the No Action Alternative provides no certainty of success for site

remediation, and site residuals would not be controlled or managed effectively.

5.3.1.3 Implementability

The No Action Alternative would not be technically complex since, other than annual
monitoring of some of the existing wells on-site, there would be no actions being taken.
No operations and maintenance issues are involved, and other than monitoring there would
be nothing to integrate with existing facility operations. There would be no need for
permits, approval or licenses associated with the implementation of this Alternative. Nor,
is this alternative limited by the availability to services, materials, personnel or off-site
treatment storage or disposal facilities, Access agreements would be required to allow
sampling of monitoring wells located off-property.

In summary, the No Action Alternative would be easy to implement, as no remedial

actions would be taken.

53.1.4 Costs

Under this alternative there would be no costs associated with energy consumption.
In addition, no restoration of areas affected by implementation of the alternative would be
required. No impacts on natural resources would be expected from this alternative. The
only costs associated with implementation of this alternative would be for annual
monitoring ($330,000). For costing purposes, it has been assumed that monitoring would
consist of annual sampling of wells at 40 locations throughout the site, over an 80 year
period, and analyzing the samples for the known site contaminants. {(The duration and

frequency of this monitoring would be further evaluated during detailed design, and

5-12 30.10/93.01501.02




periodically reviewed and revised, if appropriate, during implementation of the alternative.)
Table 5-2 details the cost associated with the monitoring effort.

In summary, the No Action Alternative would be the least expensive of the
alternatives to implement, since no construction or O&M activity other than site monitoring

would take place.

5.3.1.5 Risks

Since the No Action Alternative includes no active measures at the site, there would
be no short term risks associated with its implementation.

As described above, the No Action Alternative would not meet the remedial action
goals identified in Section 2.2. Given the sources of contamination that would be left on
the site in terms of heavily contaminated soils and separate phase product, the site would
continue to pose the risks identified by ADL (1991) and summarized in Section 2.1
indefinitely.

In summary, while the No Action Alternative poses no risks to health, safety, public
welfare or the environment during implementation, it provides for no reduction in the risks
posed by the site. In addition, the nature of the source areas at the site would not allow

for a natural reduction in those risks over any foreseeable time period.

5.3.1.6 Benefits

There are no benefits associated with the No Action Alternative. The aquifer would
not be restored and site conditions as they relate to contamination would remain
unchanged. Any lost value of the site associated with the presence of the contaminants
would continue. Because arrangements have already been made with adjacent towns to
supplement their water supply systems, arranging for an alternate water supply at this time
would not be necessary.

In summary, no benefits would result if the No Action Alternative were implemented.

5.3.1.7 Timeliness
The No Action Alternative does not eliminate uncontrolled sources of oil and
hazardous material, nor is it expected to achieve a level of No Significant Risk within a

foreseeable period of time.

5-13 30.10/93.01501.02
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Table 5-2

MARTIN MARIETTA CORPORATION
WILMINGTON/NORTHREADING, MASSACHUSETTS

REMEDIAL ACTION PLAN
GROUNDWATER COMPONENT COST ESTIMATE
ALTERNATIVE 1

f_—.———T—_—— | Amount

1.  Construction Cost -0-
2. Future Equipment -0-
3. Annual Operations and Maintenance -0-
4, Annual Groundwater Monitoring $20,000
5. Present Worth of Future Equipment -0-
6. Present Worth of Annual O&M -0-
7.  Present Worth of GW Monitoring [P/A (6%, 80 YRS) = 16.5091] $330,000

Total Present Worth (1+5+6+7) $330,000

30.10/93.01501.02



5.3.1.8 Non-Pecuniary Issues

Because no remediation activities would be implemented, the site would remain
undisturbed and retain its current appearance. In most instances, this would not be a
negative aesthetic impact, because soil and groundwater contamination occurs at depth or
is covered by a paved asphalt surface. At one location, Qutfall 001, there would be visual
evidence of the contamination, in the form of a sheen on surface water and staining of
sediments.

In summary, the No Action Alternative would continue to have negative aesthetic

impacts at Outfall 001.

5.3.2 Remedial Action Alternative 2 - On-Property Wells Only and Soils
Remediation

5.3.2.1 Effectiveness

This alternative represents a permanent solution given that uncontrolled sources of
oil and hazardous material would be removed through excavation and treatment. In
addition, a level of No Significant Risk would be achieved through the implementation of
soil excavation and treatment, as well as, groundwater treatment. Background
concentrations would be achieved in areas where soils are excavated and backfilled with
clean soils from off site. Soils subjected to vapor extraction (Tank K and The Tank Farm
areas) would approach background levels in that they would be remediated to
concentrations substantially lower than the applicable Method 1 Standard. Groundwater
beneath the property and much of the wetland would also approach background levels in
that it would be remediated to concentrations substantially lower than the applicable
Method 1 Standard.

Alternative 2 would consist of on-site treatment of groundwater (with treated water
discharged to the wetlands) and on-site treatment of soil in areas where soil vapor
extraction would be implemented. Excavated soil and sediment would be treated at an off-
site thermal desorption facility. The granular activated carbon used to polish the treated
groundwater and collect off-gases from the air stripper would be shipped off-site for
regeneration. Sludges from the precipitation steps in the groundwater treatment system

would also be sent off-site to a TSD facility for disposal.
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In summary, Alternative 2 would effectively achieve a level of No Significant Risk
and approach background levels for soils and groundwater. It would also be effective in

that it would involve the treatment of both soil and groundwater on-site.

5.3.2.2 Reliability

The certainty of success for achieving the remedial action goals for on-property soil
and groundwater is high under this alternative. Remediation technologies would be actively
implemented in the on-property area in those areas where soil and groundwater
contamination is known to exist. For the same reason, there is a high certainty of success
in the area of the discharge for Outfall 001, where contaminated sediments would be
excavated and sent off site for thermal desorption, and the excavated area backfilled with
clean soil.

In the wetlands area, this alternative offers less certainty of success than Alternative
4 because there is no active control over the capture and removal of contaminants; rather
the cleanup objectives are achieved through natural artenuation. The anticipated timeframe
of eighty years to meet the cleanup objectives results in greater potential for variations in
groundwater flow (such as groundwater withdrawal or pumping by others) than alternatives
that would be completed in a shorter timeframe. In addition, the potential for greater
uncertainties exists when making predictions over longer timeframes.

No measures are included in this alternative to control or manage residuals in the
soils and groundwater after remediation is complete, since it is anticipated that any residuals
would be below the applicable cleanup standards, and therefore would pose no significant
risk. Residuals from the groundwater treatment system process would be sent off-site for
disposal or destruction. For example, sludges from metals precipitation would be sent to
a TSD facility for disposal, and granular activated carbon would be sent off-site for
regeneration. The gaseous emissions from system components such as the stripping tower,
or a soil vapor extraction system, would be passed through granular activated vapor phase
carbon or a catalytic oxidizer (Tank K SVE System) for removal/destruction of contaminants
prior to discharge to the atmosphere. Treated groundwater would likewise be polished by

passing it though liquid phase carbon prior to being discharged to the wetlands.
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In summary, there is a reasonably good certainty of success for achieving remedial
action goals under Alternative 2. In addition, the alternative includes measures where

necessary to control discharges or emissions to the environment.

5.3.2.3 Implementability

The implementation of Alternative 2 would not be technically complex, because it
would involve known technologies, implemented in a straightforward manner. All soils
excavation for treatment, and groundwater recovery and treatment, would be done on the
property. There would, however, be approximately 1000 feet of piping off-site for discharge
to the wetlands.

In Alternative 2, the excavation would be planned so as to minimize interference
with existing facility operations. This would be done by dividing the area to be excavated
into small segments which would then be excavated sequentially one after the other. The
area previously excavated would be backfilled with clean soil prior to moving on to the next
segment. The groundwater treatment system would be placed on the property so as not to
interfere with facility operations.

Moenitoring of wells would likely be required across the site over the entire length
of time to achieve the cleanup objectives (approximately 80 years). The need for O&M for
the groundwater treatment system on-property would end when the system shuts down after
approximately 20 years. It is anticipated that the soil vapor extraction systems would have
achieved their goals earlier (3 years for the Tank K area and 8 years for the Tank Farm
area) at which time O&M for those areas would end.

Access agreements would have to be obtained for the construction and operation of
the surface discharge pipe which would transport treated groundwater into the wetlands.

Services to operate and maintain the remediation facilities would be readily available
since all of the equipment and process units proposed for the remediation system are in
common use. Likewise, no problems are anticipated relative to the availability of TSD
facilities for disposal of hydroxide sludges or for regeneration of granular activated carbon
because none of the contaminants of concern are so toxic or unusual as to be unacceptable
at most of the TSD facilities in use today.

The implementation of Alternative 2 would require an Order of Conditions from the

North Reading Conservation Commission, and State and Federal wetland permits. These
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permits would need to address 1) the limited area of drawdown (approximately 15,000
square feet with greater than 0.5 feet of drawdown) expected in the wetlands near the on-
property boundary once the extraction wells are turned on, 2) piping across the wetlands,
and 3) discharge to the wetlands. In addition, the discharge to surface water would require
a NPDES permit.

In summary, aside from the No Action Alternative, Alternative 2 would be the most
easily implemented, in terms of complexity, operations and maintenance, access, and

permitting.

5.3.2.4 Cost

The cost to implement Alternative 2 is estimated in present worth dollars to be $8.3
million. This cost is inclusive of costs for design and construction of the various
components of the alternative as well as the costs to operate and maintain it during the
approximately 20 years of its operation. Also included in the present worth cost figure are
costs associated with annual monitoring of the site for the estimated 80 year cleanup period
for the wetlands. (The duration and frequency of this monitoring would be further
evaluated during detailed design, and periodically reviewed and revised, if appropriate,
during implementation of the alternative.) Tables have been prepared which summarize the
major cost components of the remediation program under Alternative 2 (see Tables 5-3, 5-4
and 5-5). The estimated cost associated with energy consumption is included on Tables 5-3
and 5-4 as a separate line item.

It is projected that this alternative would cause drawdown of more than 0.5 feet over
an area of approximately 15,000 square feet during operation of the groundwater extraction
wells over a period of 20 years. Although this drawdown may alter the wetlands vegetation,
it is expected that existing vegetation will recover once the wells are turned off.

In summary, aside from the No Action Alternative, Alternative 2 is the least costly

financially, and also in terms of physical impacts to the wetlands.

5.3.2.5 Risk
Activities associated with the implementation of Alternative 2 could pose short term
risks to workers at the facility and off site receptors. These activities, as well as potential

short term risks, are summarized below:
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Page 1 of 2

Table 5-4

MARTIN MARIETTA CORPORATION
WILMINGTON/NORTHREADING, MASSACHUSETTS

REMEDIAL ACTION PLAN

GROUNDWATER TREATMENT/COLLECTION COMPONENT
COST ESTIMATE

ALTERNATIVE 2

item I Amount*
Construction Cost

a. Groundwater Treatment Plant
i. Qil/Water Separator $25,000
i. Equalization/Precipitation/Sludge Handling 133,000
ii. Product Collection Tank 3,000
iv. Neutralization : 40,000
v. Filtration 93,000
vi. Air Stripper 48,000
vii. Preheater/Blower 13,000
viii. Polishing GAC Unit 85,000
Purchased Equipment & Installation (PE&I) 440,000
Instrumentation (10% PE&I) 44,000
Piping (21% PE&) 92,000
Electrical (13% PE&I) 57,000
Building (26% PE&) 114,000
Groundwater Treatment Plant Subtotal 747,000
b. Groundwater Coliection/Discharge System (see Table 5-5) 490,000
Groundwater Treatment/Collection Subtotal 1,237,000
Engineering (Design, Construction Management) (20%) 247,000
Contingency (25%) 309,000
Total $1,793,000

Cost is rounded to the nearest thousand. 30.10/93.015¢1.02



Table 5-4
MARTIN MARIETTA CORPORATION

Page 2 of 2

WILMINGTON/NORTHREADING, MASSACHUSETTS

REMEDIAL ACTION PLAN

GROUNDWATER TREATMENT/COLLECTION COMPONENT

COST ESTIMATE

ALTERNATIVE 2
item Amount*

2. Future Equipment -0-

3. Annual Operatlons and Maintenance
a. Utilities (30HP, $0.1/ kw+hr) $ 23,000
b. Labor (2 hr/d, $40/hr) 29,000
c. Maintenance 64,000
d. Chemicals (140 ton, $55/ton) 8,000
€. Vapor Phase Carbon (40 Ib/d, $4.25/Ib) 62,000
f. Liquid Phase Carbon (10 Ib/d, $3.50/Ib) 13,000
g. Analytical ($2500/mo) 30,000
h. Sludge Disposal (130 drums, $150/drum) 20,000
i. Product Disposal (500 gal, $5/gal) 3,000
Total $ 252,000
4, Annual Groundwater Monitoring 20,000/YR
5, Present Worth of Future Equipment -0-
6.  Present Worth of Annual O&M [P/A (6%, 20 YRS) = 11.4699] 2,890,000
7. Present Worth of GW Monitoring [P/A (6%, 80 YRS) = 16.5091] 330,000
Total Present Worth (1+5+6+7) $5,013,000

Cost is rounded to the nearest thousand.

30.10/93.01501.02
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This alternative would involve the excavation of soil from the Eastern Parking
Lot, Drum Storage Area and sediment from Outfall 001. This soil would be
stockpiled briefly on the site before transport off-site to a treatment faciliry.

This excavation is expected to take place over a 6-12 month period.

This activity may result in the generation of releases of particulates and vapors
during excavation and during handling of the soil and the separate phase
product. These releases would likely be limited to the areal extent of the work
area at any particular time and exposures limited to facility workers in that
area. These exposures could occur over different areas in the excavation area
over the 6-12 month period. In areas where product recovery would occur,
each staged area would be open for the minimal time to achieve product
recovery. These open excavations may also pose a risk to public safety. In
addition, the handling of separate phase product could result in a release of
that product to localized areas. The above releases and potential risks could
be largely controlled through good work practices, such as limiting the area
of open excavation, covering the excavation when work is not being
conducted, covering stockpiled soils, etc. The Remedy Implementation Plan
should include measures to be taken to control releases from these locations
if monitoring indicates they are warranted. If possible, access to active work

areas by facility workers should be controlled.

The installation of vapor extraction systems in the Tank Farm and Tank K area
would include the installadon of wells, the excavation of trenches for piping,
and the construction of a treatment facility for each of the two locations. The
associated excavations would involve some soil removal and handling, but the
volumes and time involved would be much shorter than for the soil excavation
in other site locations. No short term exposures or risks are expected from the
construction of the treatment facility. Therefore, the risks associated with this

activity are expected to be insignificant.

5-18 30.10/93.01501 .02




3. This alternative includes the off-site treatment of excavated soil and the off-
site incineration of drummed separate phase product that is recovered. This
activity involves transportation to the off-site facility as needed over the 6-12
month period. Releases may occur during the transport of contaminated soils,
potentially resulting in exposures to off-site receptors through inhalation.
These exposures can largely be controlled through measures taken to control
releases during transportation (e.g., polyethylene liner to line the inside of
truck bed and a tarp pulled over the top of the soils to prevent contact with

precipitation and reduce volatilization of contaminants from soil).

4.  Groundwater recovery and treatment activities would include the installation
of wells on the property, the excavation of trenches for piping and the
construction of the treatment plant. The excavations would involve some soil
removal and handling. Most of these trenches would be in areas where soil
contamination above cleanup levels has not been identified. The excavation
of the Eastern Parking Lot would be completed before the piping for the
groundwater treatment system is installed in that area. Therefore, the risks

Z?, associated with this activity are expected to be insignificant.

The operation of Alternative 2 could result in some releases of oil and hazardous
materials from treatment systems during the period of operation. In addition, the
groundwater pump and treat and soil vapor extraction systems would take an extended
period of time to achieve the cleanup objectives, during which the potential for exposure
will sall exist.

It is estimated that the vapor extraction systems would operate in the Tank Farm
area for approximately 8 years and in the Tank K area for approximately 3 years (See
Section 4.4). During these periods, off-gases from the systems in the Tank Farm and the
Tank K area would be treated by vapor phase carbon and catalytic oxidation, respectively.
These control systems would achieve the control of air emissions from remedial systems
required by the MCP (310 CMR 40.0040), thus minimizing exposures to facility workers and

any nearby receptors.

5-19 30.10493.01501.02



It is estimated that the groundwater treatment system will operate for apprafximately
20 years (See Section 4.7). During this period some emissions from this system can be
expected. However, off-gases from the air stripper would be treated by vapor phase carbon.
This control system would achieve the control of air emissions from remedial systems
required by the MCP (310 CMR 40.0040), thus minimizing exposures to facility workers and
any nearby receptors.

The above treatment systems would generate spent carbon, and the groundwater
treatment system would also generate sludge that would be disposed of off-site. Their
transportation would occur sporadically over the time of treatment. Releases from the
transportation of these materials can generally be controlled by measures taken to control
releases during transportation.

The implementation of Alternative 2 is expected to pose a risk to the wetland as a
result of the drawdown of the water level, as described in Section 4.6.3. Modeling indicates
that drawdown would be equal to or greater than 0.5 feet over 15,000 square feet of the
wetlands for 20 years. This drawdown can be expected to alter the wetlands vegetation and
habitat within this area. It is possible, however, that some recovery of original vegetation
and habitats could occur after implementation is complete.

It should be noted that Alternative 2 will require approximately 20 years to meet
remedial objectives on the property, and 80 years in the wetlands, based on modeled
cleanup time for bedrock. During this time, the groundwater on the property poses no
significant risk. As discussed in Section 2.3.1, because the Ipswich River Basin has been
identified as a deficit basin (highly stressed aquifer) by the Department of Environmental
Management and U.S. Geological Survey, the future development of this portion of the
aquifer for drinking water purposes over this period is not anticipated.

In addition, the groundwater in and leaving the wetlands poses no significant risk
for the following reasons. The risk of vapors migrating into buildings located at the eastern
end of the wetlands along Concord Street is insignificant based on a review of all
groundwater analytical data for sampling of wells in the wetlands. This data showed that
no compounds have been detected at concentrations (above the laboratory method detection
limit) which exceed GW-2 standards (i.e., the standards which are protective of vapor
migration to indoor air). Similarly, there is no significant risk to aquatic life posed by the
discharge of groundwater to the Ipswich River given that no GW-3 standards have been

5-20 30.10/93.01501.02



Table 5-6
MARTIN MARIETTA CORPORATION

Page 2 of 3

WILMINGTON/NORTHREADING, MASSACHUSETTS

REMEDIAL ACTION PLAN

GROUNDWATER TREATMENT/COLLECTION COMPONENT

COST ESTIMATE
ALTERNATIVE 3

Item Amount*
2, Future Equipment
a Replacement of Treatment Plant @ Year 20 {(Q=90 gpm) 1,462,000
b. Replacement of Treatment Plant @ Year 40 {Q=90 gpm) 1,462,000
Total 2,924,000
3.  Annual Operations and Maintenance (155 gpm)
a. Utilities (40 HP, 0.1/kw=hr) $ 31,000
b. Labor (3 hr/d, $40/hr) 44,000
c. Maintenance 115,000
d. Chemicals (180 ton, $55/ton) 10,000
e. Vapor Phase Carbon (55 1b/d, $4.25/Ib) 85,000
f. Liquid Phase Carbon (20 Ib/d, $3.50/Ib) 26,000
g. Analytical ($2500/mo) 30,000
Sludge Disposal (210 drums, $150/drum) 32,000
i. Product Disposal (500 gal., $5/gal) 3,000
Total | $ 376,000**
4.  Annual Groundwater Monitoring 20,000/YR
5. Present Worth of Future Equipment
a, Replacememnt of Treatment Plant @ Year 20 (P/F = .3118) 456,000
b. Replacement of Treatment Plant @ Year 40 (P/F = .0972) 142,000
Total 588,000
. Costs are rounded 1o the nearest thousand.
- The O&M cost for 90 gpm treatment facility is estimated to be 75% of the 155 gpm facility or $282,000.

30.10/93.01501.02
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Table 5-6

MARTIN MARIETTA CORPORATION
WILMINGTON/NORTHREADING, MASSACHUSETTS

REMEDIAL ACTION PLAN
GROUNDWATER TREATMENT/COLLECTION COMPONENT
COST ESTIMATE
ALTERNATIVE 3

item Amount*

6. Present Worth of Annual O&M

a. O&M for 155 gpm facility (0-20 yrs) [P/A (6%, 20 yrs) = 11.4699] 4,313,000
b. O&M for 90 gpm facility (20-65 yrs) [P/A (6%.65 yrs) - P/A (6%, 1,359,000
20 yrs) = 4.8192]
5,672,000
7. Present Worth of GW Monitoring [P/A (6%,65 yrs) = 16.2891] 326,000

Total Present Worth (1+5+6+7) | $10,005,000

Costs are rounded 1o the nearest thousand.
The O&M cost for 90 gpm treatment facility is estimated 10 be 75% of the 155 gpm facility or $282,000.

30.10/93.01501.02
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for the installation of the piping to the treatment system. These activities would result in
temporary damage to the wetlands from the machinery required and from the trenches
themselves. It is expected that this damage would be temporary, if the construction
activities minimize this damage to the extent possible. There could, however, be long term
impacts due to operations and maintenance of these wells, and possibly the need for a road
to facilitate these activities.

The potential risks related to the operation of the vapor extraction systems are
described in Alternative 2. The groundwater treatment system in Alternative 3. is expected
to operate for a much longer period (65 years). Therefore, while the air emissions from this
treatment system are controlled, they would occur over a longer period as compared to
Alternative 2. Similarly, the transport of sludge from the groundwater treatment system
would occur over a longer period.

The risks to the wetland associated with the drawdown of the water level are greater’)
for Alternative 3, as compared to Alternative 2. Modeling indicates that an estimated ,!
150,000 square feet of wetlands would experience a drawdown of at least 0.5 feet over the,
65 year period of operation. This drawdown can be expected to alter the wetlands
vegetation and habitat within this area. Given the size of the area, any wetlands recove
would probably be a lengthy process.

According to the modeling results, Alternative 3 takes a somewhat shorter time to
achieve remedial objectives (65 years) as compared to Alternative 2 (80 years). Potential
risks (during this time period) associated with groundwater beneath the wetlands, or
groundwater leaving the wetlands (with respect to impact on drinking water supplies,
indoor air quality, or surface water quality as it effects aquatic life or potential water
supplies) are considered insignificant for the same reasons described in Alternadve 2.

The implementation of Alternative 3 is intended to achieve a level of No Significant
Risk. The achievement of the cleanup objectives identified in Section 2.2 will ensure that
any residuals at the site do not pose significant risks to health, safety, public welfare or the
environment.

In summary, the implementation of Alternative 3 will achieve a level of No
Significant Risk. During implementation, short term risks of the greatest concern (soil
excavation and separate phase product removal) are the same as those identified for \

Alternative 2. In addition, Alternative 3 poses short term risks to the wetland during
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construction of the wells and piping, and long-term risks due to potential construction of (
a road and drawdown of the water table during operations. Risks posed by oil and
hazardous materials at or from the site during the time required for remediation are not
significant because use of the aquifer for drinking water purposes is not anticipated. In
addition, other potential risks (to indoor air, surface water quality, and existing supply
wells) are considered insignificant. Alternative 3 also poses greater risk to the wetlands
associated with drawdown of the water table (compared to Alternative 2) because it affects

a much larger area for a much longer timeframe.

5.3.3.6 Benefits

Alternative 3 would ensure the restoration of the site’s groundwater aquifer and
allow for the productive reuse of the site. Any value of the site which may have been lost
because of the contamination would be avoided upon completion of site remediation under
Alternative 3. Alternative 3 is identical to Alternatives 2 and 4 with regard to the benefits

resulting from its implementation.

5.3.3.7 Timeliness

The implementation of Alternative 3 would eliminate uncontrolled sources of oil and
hazardous materials within 12 months. All soil remediation would be completed within 8
years. It is projected that cleanup objectives for groundwater on property will be achieved
in approximately 20 years, and for the wetlands in approximately 65 years (compared to 80

years for Alternative 2 and 35 years for Alternative 4).

5.3.3.8 Non-Pecuniary Issues

A groundwater treatment system would be on site for approximately 65 years under
this alternative, but it will be constructed in a little used area of the site, near the existing
basketball courts in the northeast section of the paved area. The vapor extraction systems
at Tank K and Tank Farm would operate for only 3 and 8 years, respectively, and would be
relatively unobtrusive. Their appearance would blend in with the industrial facilities
currently existing at the on-property area.

Aesthetics of the wetlands would be affected by the construction of approximately (
3,800 feet of trenching for transmission and discharge piping. In addition, changes to the
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Table 5-6
MARTIN MARIETTA CORPORATION

Page 1 of 3

WILMINGTON/NORTHREADING, MASSACHUSETTS

REMEDIAL ACTION PLAN

GROUNDWATER TREATMENT/COLLECTION COMPONENT

COST ESTIMATE
ALTERNATIVE 3

Item Amount*
Construction Cost

a. Groundwater Pretreatment System
i, Oil/Water Separator $25,000
i. Equalization/Precipitation/Sludge Handling 175,000
iii. Product Coilection Tank 3,000
iv. Neutralization 53,000
v, Filtration 158,000
vi.  Air Stripper 133,000
vii.  Preheater/Blower 28,000
vii.  Polishing GAC Unit 210,000
Purchased Equipment & Instaliation (PE&}) 785,000
instrumentation {10% PE&) 79,000
Piping (21% PE&l) 165,000
Electrical (13% PE&I) 102,000
Building (26% PE&I) 204,000
Groundwater Treatment Plant Total (155 gpm) 1,335,000
b. Groundwater Collection System (see Table 5-7) 1,016,000
Groundwater Treatment/Collection Subtotal 2,351,000
Engineering (Design, Construction Management) (20%) 470,000
Contingency (25%) 588,000
Total $3,409,000

LLJ

Costs are rounded to the nearest thousand.
The O&M cost for 90 gpm treatment facility is estimated to be 75% of the 155 gpm facility or $282,000.
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exceeded in any wells in the wetlands. The risk to the Ipswich River as a potential source
of drinking water is also insignificant because this portion of the River is a Class B surface
water according to Massachusetts Water Quality Standards 314 CMR 5.06, and therefore any
use of the River as a public water supply would require appropriate treatment.

The risk associated with use of groundwater as a potential water supply south of the
Ipswich river is also considered insignificant because this area is part of the deficit basin,
and therefore as described above, future development of the aquifer for drinking water
purposes is not anticipated. Potential risks associated with groundwater leaving the
wetlands and being drawn into the Town of Reading 82-20 and Town Forest wells are also
insignificant, because treatment of VOC contamination in these wells has already been
addressed by the installation in 1991 of a water supply treatment system upgrade that was
funded by GE Aerospace.

The implementation of Alternative 2 is intended to achieve a level of No Significant
Risk. The achievement of the applicable cleanup levels or cleanup objectives identified in
Section 2.2 will ensure that any residuals at the site do not pose significant risks to health,
safety, public welfare or the environment.

In summary, the implementation of Alternative 2 would achieve a level of No
Significant Risk. During implementation, risks of greatest concern would be associated with
the soil excavation and separate phase product removal. Risks posed during operation of
the treatment systems would be controlled to the extent feasible. Risks posed by oil and
hazardous materials at or from the site during the time required for remediation are not
significant because use of the aquifer for drinking water purposes is not anticipated. In
addition, other potential risks (to indoor air, surface water quality, and existing supply
wells) are considered insignificant. Alternative 2 also poses the least risk to the wetlands
associated with drawdown of the water table because it affects the smallest area over the

shortest timeframe compared to the other alternatives which actively promote remediation.

5.3.2.6 Benefits

Alternative 2 would ensure the restoration of the site’s groundwater aquifer and
allow for productive reuse of the site. Any value of the site which may have been lost
because of the contamination would be avoided upon completion of site remediation under

Alternative 2.
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5.3.2.7 Timeliness

The implementation of Alternative 2 would eliminate uncontrolled sources of oil and
hazardous materials within 12 months. All soil remediation would be completed within in
8 years. It is projected that cleanup objectives for groundwater on property would be

achieved in approximately 20 years and for the wetlands in approximately 80 years.

5.3.2.8 Non-Pecuniary Issues

A groundwater treatment system would be on site for approximately 20 years under
this alternative, but it would be constructed in a little used area of the site, near the existing
basketball courts in the northeast section of the paved area. The vapor extraction systems
at Tank K and Tank Farm would operate for only 3 and 8 years, respectively, and would be
relatively unobtrusive. Their appearance would blend in with the industrial facilities
currently existing at the on-property area.

Aesthetics of the wetlands would be affected by the construction of approximately
1000 feet of piping for discharge of treated water. In addition, changes to the wetlands
vegetation would occur in the approximately 15,000 square feet area affected by drawdown
caused by operation of the groundwater extraction wells on-property for the 20 year period.
This area, however, is relatively small (approximately 0.5%) compared to the size and extent
of the wetland, and the vegetation is anticipated to recover once the extraction wells are
shut down.

In summary, Alternative 2 has the least negative effects on aesthetic values of any

of the alternatives which actively promote site remediation.

5.3.3 Remedial Action Alternative 3 - On-property Wells and Wells at
Eastern End of Wetlands, with Soil Remediation

5.3.3.1 Effectiveness

This alternative represents a permanent solution given that uncontrolled sources of
oil would be removed through excavation and treatment. In addition, a level of No
Significant Risk would be achieved through the implementation of soil excavation and
treatment, as well as groundwater treatment. Background concentrations would be achieved
in areas where soils are excavated and backfilled with clean soils from off site. Soils

subjected to vapor extraction (Tank K and The Tank Farm areas) would approach
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background levels in that they would be remediated to concentrations substantially lower
than the applicable Method 1 Standard. Groundwater beneath the property and much of
the wetland will also approach background levels in that it would be remediated to
concentrations substantially lower than the applicable Method 1 Standard.

Alternative 3 would consist of on-site treatment of groundwater (with treated water
discharged to the wetlands) and on-site treatment of soil in areas where soil vapor
extraction would be implemented. Soil and sediment that would be excavated would be
treated at an off-site thermal desorption facility. The granular activated carbon used to
polish the treated groundwater and collect off-gases from the air stripper would be shipped
off-site for regeneration. Sludges from the precipitation steps in the groundwater treatment
system will also be sent off-site to a TSD facility for disposal.

In summary, Alternative 3 would effectively achieve a level of No Significant Risk
and approach background levels for soil and groundwater. It also involved the treatment

of both soil and groundwater on-site.

5.3.3.2 Reliability

The certainty of success for achieving the remedial action goals for on-property soils
and on-property groundwater is high under this alternative. Remediation technologies
would be actively implemented in the on-property area in those areas where soil and
groundwater contamination is known to exist. For the same reason, there is a high
certainty of success in the area of the discharge for Outfall 001, where contaminated
sediments would be excavated and sent off site for thermal desorption, and the excavated
area backfilled with clean soil. '

In the wetlands area, this alternative offers less certainty of success than
Alternative 4 since the cleanup objectives under the wetlands are achieved primarily through
natural attenuation. The anticipated timeframe of sixty-five years to meet the cleanup
objectives results in greater potential for variations in groundwater flow (such as
groundwater withdrawal or pumping by others) than alternatives that would be completed
in a shorter timeframe. In addition, the potential for greater uncertainties exists when
making predictions over longer timeframes.

The purpose of the wells at the eastern end of the wetlands would be to capture and

remediate groundwater as it exits the wetlands. These wells would have little effect on
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remediating groundwater beneath the wetland, but are placed there to address potential
downgradient receptors. As such, these additional wells at the eastern end of the wetlands
do not appear to contribute to the overall reliability of the remediation in Alternative 3.

No measures are included in this alternative to control or manage residuals in the
soils and groundwater after remediation is complete, since it is anticipated that any residual
remaining would be below the applicable cleanup standards, and therefore would pose no
significant risk. Residuals from the groundwater treatment system process would be sent
off-site for disposal or destruction. For example, sludges from metals precipitation would
be sent to a TSD facility for disposal, and granular activated carbon would be sent off-site
for regeneration. The gaseous emissions from system components such as the stripping
tower, or a soil vapor extraction system, would be passed through granular activated vapor
phase carbon or a catalytic oxidizer (Tank K SVE System) for removal/destruction of
contaminants prior to discharge to the atmosphere. Treated groundwater would likewise
be polished by passing it though liquid phase carbon prior to being discharged to the
wetlands.

In summary, Alternative 3 is comparable to Alternative 2 relative to certainty of
success in achieving cleanup objectives for site soils and groundwater and control of

residuals and discharges to the environment.

5.3.3.3 Implementability

Alternative 3 is somewhat more technically complex than Alternative 2 because it
involves the construction of wells and piping in the wetlands with transmission of pumped
well water across the wetlands to the on-property groundwater treatment system
approximately 3,000 feet away. These off property wells would have to be operated and
monitored for approximately 65 years, even though the on-property wells would be shurt
down after approximately 20 years. The size of the groundwater treatment system would
be 155 gallons per minute, significantly larger than the 65 gallon per minute system called
for under Alternative 2. This larger system would produce larger volumes of sludge and
contaminated granular activated carbon, thus requiring more frequent servicing to maintain
the facility. This additional servicing would make it slightly more difficult to integrate the
groundwater treatment component of the alternative into the ongoing operations of the

existing facility operations. In addition, integration with facility operations would be

5-24 30.10/93.01501.02



required over a much longer timeframe compared to Alternative 2 (i.e., 65 years versus 20
years).

The monitoring of wells across the site would likely be required over the entire
length of time to reach the cleanup objectives (approximately 65 years) as opposed to the
80 year period for Alternative 2. The Operations and Maintenance Activities associated with
the groundwater treatment system would also extend to the 65 year period (as opposed to
approximately 20 years for Alternative 2). The soil vapor extraction systems would achieve
their goals in the same time frame as for Alternative 2 (3 years for the Tank K area and 8
years for the Tank Farm area) at which time O&M for. those areas will end.

Access agreements would have to be obtained for the construction and operation of
the piping and recovery wells in the wetlands. It appears that access agreements would be
required for four properties.

Services to operate and maintain the remediation facilities would be readily available
since all of the equipment and process units proposed for the remediation system are in
common use. Likewise no problems are anticipated relative to the availability of TSD
facilities for disposal of hydroxide sludges or regeneration of granular activated carbon
because none of the contaminants of concern are so toxic or unusual as to be unacceptable
at most of the TSD facilities in use today. \

The implementation of Alternative 3 would require an Order of Condmons from J ﬂ,w%
both the North Reading Conservation Commission and the @adyg Conservation
Commission, and State and Federal wetland permits. These permits would need to address
1) the area of drawdown (approximately 150,000 square feet with greater than 0.5 feet of
drawdown) expected in the wetlands, 2) piping across the wetlands, and 3) discharge to the
wetlands. In additon, the discharge to surface water would require a NPDES permit.
Given that one of the conditions for approval of a Federal permit for a project of this size
is whether another feasible alternative exists (which would have less impact on the
wetlands), it is uncertain whether a Federal permit could be obtained for this Alternative.

In summary, Alternative 3 would be technically more complex than Alternative 2
because of increased construction in the wetland area and the need to gain access to and
operate a collection system in the wetlands. Operation of the groundwater treatment system

will require more attention over a longer period of time (65 years) requiring greater
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integration with existing facility operations than Alternative 2. Obtaining a Federal

wetlands permit may not be possible under Alternative 3.

5.3.34 Cost

The cost to implement Alternative 3 is estimated in present worth dollars to be $13.3
million. This cost is inclusive of costs for design and constructon of the various
components of the alternative as well as the costs to operate and maintain it during the
approximately 65 years of its operation. Also included in the present worth cost figure are
costs associated with equipment replacement during the operational period, and costs
associated with annual monitoring of the site for the expected 65 year cleanup period for
the wetlands. (The duration and frequency of this monitoring would be further evaluated
during detailed design, and periodically reviewed and revised, if appropriate, during
implementation of the alternative.) Tables have been prepared which summarize the major
cost components of the remediation program under Alternative 3 (see Tables 5-6 and 5-7,
and refer to Table 5-3 for the soils component). The estimated cost associated with energy
consumption is included on cost Table 5-6 as a separate line item.

It is projected that this alternative would cause drawdown of more than 0.5 feet over
an area of approximately 150,000 square feet during operation of the groundwater
extraction wells over a period of 65 years. This larger area and longer time frame will
entail a greater impact on the wetlands in this area,

In summary, the financial cost of Alternative 3 falls between that of Alternative 2
and Alternative 4. Similarly, Alternative 3 would result in greater impacts on the wetlands
than Alternative 2 because it affects a larger area of wetland through drawdown, but not

as much as Alternative 4.

5.3.3.5 Risk

The activities associated with Alternative 3 that could pose short term risks to facility
workers and off site receptors are similar to those described for Alternative 2. The on-
property soil and sediment and groundwater activities and potential risks are the same for
Alternative 3 as for Alternative 2. The major difference between these Alternatives is that
the groundwater recovery system in Alternative 3 includes a set of groundwater wells

installed at the eastern end of the wetlands. Trenches would be dug across the wetlands
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wetlands vegetation will occur in approximately 150,000 square feet area affected by
drawdown caused by operation of the groundwater extraction wells (approximately 5% of
the total wetland area). The 65 year timeframe for this drawdown would make the recovery
of wetlands vegetation more difficult after the wells are turned off.

In summary, Alternative 3 has a greater effect on aesthetic values than Alternative 2
as a result of an increased area of impact in the wetlands and the longer timeframe for

operation of the on-site groundwater treatment system.

5.3.4 Remedial Action Alternative 4 - On-property Wells and Wells at
Middle and Eastern End of Wetlands, With Soils Remediation

5.3.4.1 Effecliveness

This alternative represents a permanent solution given that uncontrolled sources of
oil would be removed through excavation and treatment. In addition, a level of No
Significant Risk would be achieved through the implementation of soil excavation and
treatment, as well as groundwater treatment. Background concentrations would be achieved
in areas where soils are excavated and backfilled with clean soils from off site. Soils
subjected to vapor extraction (Tank K and The Tank Farm areas) would approach
background levels in that they would achieve the cleanup objectives which are lower than
the applicable Method 1 Standard. Groundwater beneath the property and much of the site
will also approach background levels in that it would be remediated to concentrations
substantially lower than the applicable standards for much of the site.

Alternative 4 would consist of on-site treatment of groundwater (with treated water
discharged to the wetlands) and on-site treatment of soil in areas where soil vapor
extraction would be implemented. Soil and sediment that would be excavated would be
treated at an off-site thermal desorption facility. The granular activated carbon used to
polish the treated groundwater and collect off-gases from the stripper would be shipped off-
site for regeneration. Sludges from the precipitation steps in the groundwater treatment
system will also be sent to a TSD facility for disposal.

In summary, Alternative 4 would effectively achieve a level of No Significant Risk
and approach background levels for soil and groundwater. It also involves the treatment

of soil and groundwater on-site.
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5.3.4.2 Reliability

The certainty of success for achieving the remedial action goals for on-property soils
and on-property groundwater is high under this alternative. Remediation technologies
would be actively implemented in the on-property area in those areas where soil and
groundwater contamination is known to exist. For the same reason, there is a high
certainty of success in the area of the discharge for Qutfall 001, where contaminated
sediments would be excavated and sent off site for thermal desorption, and the excavated
area backfilled with clean soil.

In the wetlands area this alternative offers a higher certainty of success than the
other alternatives since this alternative involves the removal and treatment of contaminated
groundwater from the wetlands through the addition of wells placed at strategic locations
to accelerate the achievement of cleanup objectives for groundwater beneath the wetlands.
These wells in the wetlands would provide partial control over the capture and removal of
contaminants from groundwater. By reducing the estimated cleanup time in the wetlands
to 35 years, there would be less chance for external variables in flow (such as pumping or
withdrawal by others) than alternatives which require a longer timeframe. In addition,
there would be fewer uncertainties in making predictions over a shorter timeframe.

No measures are included in this alternative to control or manage residuals in the
soils and groundwater after remediation is complete since it is anticipated that any residual
remaining would be below the applicable cleanup standards, and therefore would pose no
significant risk. Residuals from the groundwater treatment system process would be sent
off-site for disposal or destruction. For example, sludges from metals precipitation would
be sent to a TSD facility for disposal, and granular activated carbon would be sent off-site
for regeneration. The gaseous emissions from system components such as stripping tower,
or a soil vapor extraction system, would be passed through granular activated vapor phase
carbon or a catalytic oxidizer (Tank K SVE System) for removal/destruction of contaminants
prior to discharge to the atmosphere. Treated groundwater would likewise be polished by
passing it though liquid phase carbon prior to being discharged to the wetlands.

In summary, Alternative 4 offers a slightly higher certainty of success in achieving
cleanup objectives for off-property groundwater compared to Alternatives 2 and 3. The
control of residuals and discharges to the environment under Alternative 4 is comparable

to Alternatives 2 and 3.
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5.3.4.3 Implementability

Alternative 4 is more technically complex than Alternatives 2 and 3 because of the
increased number of wells in the wetlands and the associated construction effort to install
these wells and the trenches for transmission and discharge piping (approximately 4,000 ft)
connecting them to the on-property groundwater treatment system. These off-property wells
would have to be operated for approximately 35 years, even though the on-property wells
would be shut down after 20 years. The size of the groundwater treatment system would
be 230 gallons per minute, making it the largest of the systems called for in the alternatives
being considered. The system would also produce the greatest volumes of sludge and
contaminated activated carbon, thus requiring the most service and attention of the
alternatives, and making it the most difficult to integrate into existing facility operations.
However, the groundwater treatment system would only have to be integrated with facility
operations for approximately 35 years, compared to 65 years under Alternative 3.

The monitoring of wells across the site would likely be required over the entire
length of time to reach the cleanup objectives (approximately 35 years as opposed to 80
years for Alternative 2 and 65 years for Alternative 3). The O&M for the groundwater
treatment system would also extend over a 35 year period (as opposed to 20 years for
Alternative 2 and 65 years for Alternative 3). The soil vapor extraction systems would
achieve their goals in the same timeframe as for Alternatives 2 and 3 (3 years for the Tank
K area and 8 years for the Tank Farm area) at which time Q&M for those areas will end.

Access agreements would have to be obtained for the construction and operation of
the piping and recovery wells in the wetlands. Because of the large number of properties
affected, a considerable effort will be required to obtain the agreements.

The implementation of Alternative 4 would require an Order of Conditions from
both the North Reading Conservation Commission and the Reading Conservation
Commission, and State and Federal wetland permits. These permits would need to address
1) the area of drawdown (approximately 830,000 square feet with greater than 0.5 feet of
drawdown) expected in the wetlands, 2) piping across the wetlands, and 3) discharge to the
wetlands. In addition, the discharge to surface water would require a NPDES permit.
Given that one of the conditions for approval of a Federal permit for a project of this size
is whether another feasible alternative exists (which would have less impact on the

wetlands), it is uncertain whether a Federal permit could be obtained for this Alternative.
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Services to operate and maintain the remediation facilities would be readily available
since all of the equipment and process units proposed for the remediation system are in
common use. Likewise no problems are anticipated relative to the availability of TSD
facilities for disposal of hydroxide sludges or regeneration of granular activated carbon
because none of the contaminants of concern are so toxic or unusual as to be unacceptable
at any of the TSD facilities in use today.

In summary, Alternative 4 would be technically more complex than Alternatives 2
and 3 because of the increased construction in the wetland area and the need to gain access
to more properties to operate a collection system in the wetlands. Alternative 4 would also
need the most attention during operation because of the larger volume of sludge, and other
process residuals produced by the groundwater treatment system. Alternative 4 will require
longer integration with existing facility operations (35 years) compared to Alternative 2 (20
years), but less than Alternative 3 (65 years).

5.3.4.4 Cost

The cost to implement Alternative 4 is estimated in present worth dollars to be $13.7
million. This cost is inclusive of costs for design and construction of the various
components of the alternative as well as the costs to operate and maintain it during the
approximately 35 years of its operation. (The duration and frequency of this monitoring
would be further evaluated during detailed design, and periodically reviewed and revised,
if appropriate, during implementation of the alternative.) Also included in the present
worth cost figure are costs associated with equipment replacement during the operational
period, and costs associated with annual monitoring of the site for the expected 35 year
cleanup period for the wetlands. Tables have been prepared which summarize the major
cost components of the remediation program under Alternative 4 (see Tables 5-8 and 5-9,
and Table 5-3 for the soil component). The estimated cost associated with energy
consumption is included on cost Table 5-8 as a separate line itemn.

It is projected that this alternative would cause drawdown of more than 0.5 feet over
an area of approximately 830,000 sf during operation of the on-property groundwater
extraction wells over a period of 35 years. This much larger area of drawdown compared
to Alternatives 2 and 3, and longer timeframe compared to Alternative 2 will result in the

greatest impact on the wetlands of all the alternatives.
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Table 5-8
MARTIN MARIETTACORPORATION

REMEDIAL ACTION PLAN

Page 1 of 2

WILMINGTON/NORTHREADING, MASSACHUSETTS

GROUNDWATER TREATMENT/COLLECTION COMPONENT

COST ESTIMATE
ALTERNATIVE 4

Item

Amount* ’

1. Construction Cost

a. Groundwater Pretreatment System
i. QilYWater Separator $25,000
ii. Equalization/Precipitation/Sludge Handling 200,000
iii.  Product Collection Tank 3,000
iv.  Neutralization 60,000
V. Filtration 180,000
vi,  Air Stripper 173,000
vii.  Preheater/Blower 28,000
viii. Polishing GAC Unit 210,000
Purchased Equipment & Installation (PE&I) 879,000
Instrumentation (10% PE&) 88,000
Piping (21% PE&) 185,000
Electrical (13% PE&I) 114,000
Building (26% PE&) 229,000
Groundwater Treatment Plant Total (245 gpm) 1,495,000
b. Groundwater Collection System (see Table 5-9) 1,088,000
Groundwater Treatment/Collection Subtotal 2,583,000
Engineering (Design, Construction Management) (20%) 517,000
Contingency (25%) 646,000
Total $3,746,000

Costs are rounded to the nearest thousand.
The O&M cost for 90 gpm treatment facility is estimated to be 80% of the 245 gpm facility or $337,000.
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Tabie 5-8

MARTIN MARIETTA CORPORATION
WILMINGTON/NORTHREADING, MASSACHUSETTS
REMEDIAL ACTION PLAN
GROUNDWATER TREATMENT/COLLECTION COMPONENT
COST ESTIMATE
ALTERNATIVE 4

Item Amount*

Future Equipment

Replacement of Treatment Plant @ Year 20 (Q@=180 gpm) 1,754,000

Annual Operations and Malntenance

a. Utilities (45 HP, 0.1/kwe=hr) $ 35,000
b. Labor (3 hr/d, $40/hr) 44,000
C. Maintenance 127,000
d. Chemicals (225 ton, $55/ton) 12,000
e. Vapor Phase Carbon (65 Ib/d, $4.25/Ib) 101,000
f. Liquid Phase Carbon {20 Ib/d, $3.50/Ib) 26,000
g Analytical ($2500/mo) 30,000
h. Sludge Disposal {285 drums, $150/drum) 43,000
i. Product Disposal (500 gal., $5/gal) 3,000

Total | $ 421,000**

Annual Groundwater Monitoring 20,000/YR
Present Worth of Future Equipment [P/F (6%, 20 yr) = .3118] 547,000
Present Worth of Annual O&M
a. O&M for 245 gpm facility {0-20 yrs) [P/A (6%, 20 yrs) = 11.4699] 4,829,000
b. O&M for 180 gpm facility (20-35 yrs) [P/A (6%, 35 yrs) - P/A (6%, 1,021,000
20 yrs) = 3.0283]

5,850,000

Present Worth of GW Monitoring [P/A (6%, 35 yrs) = 14.4982] 290,000

Total Present Worth (1+5+6+7) $10,433,000

Costs are rounded to the nearest thousand.
The Q&M cost for 90 gpm treatment facility is estimated to be 80% of the 245 gpm facility or $337,000.
30.10/93.01501.02
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In summary, Alternative 4 is the costliest alternative to implement from both the

financial viewpoint and the impact on the wetlands.

5.3.4.5 Risk

The activities associated with Alternative 4 that could pose short term risks to facility
workers and off site receptors are similar to those described for Alternatives 2 and 3. The
on-property soil, sediment and groundwater activities and potential risks are the same for
Alternative 4 as for Alternative 2 and 3. The major difference between Alternative 2 and
4 is that the groundwater recovery system in Alternative 4 includes a set of groundwater
wells installed in the middle of the wetlands and another set at the eastern end of the
wetlands. The trenches required (and the associated damage} for Alternative 4 will be more
extensive than those required for Alternative 3.

The potential risks related to the operation of the vapor extraction systems are
described in Alternative 2. The groundwater treatment system in Alternative 4 is expected
to operate for a slightly longer period than Alternative 2, 35 years. Therefore, while the air
emissions from this treatment system are controlled, they would occur over a slightly longer
period as compared to Alternative 2, although shorter than Alternative 3. Similarly, the
transport of sludge from the groundwater treatment system would occur over a longer
period as compared to Alternative 2 and shorter period as compared to Alternative 3.

The risks to the wetland associated with the drawdown of the water level are greater
for Alternative 4, as compared to Alternative 2 or 3. Modeling indicates that an estimated
830,000 square feet of wetlands would experience a drawdown of at least 0.5 feet over the
35 year period of operation. This drawdown can be expected to alter the wetlands
vegetation and habitat within this area. Given the size of the area, any wetlands recovery
would probably be a lengthy process.

According to the modeling results, Alternative 4 takes the shortest ime to achieve
remedial objectives (35 years) as compared to the other alternatives. Potential risks (during
this time period) associated with groundwater beneath the wetlands or groundwater leaving
the wetlands (with respect to impact on drinking water supplies, indoor air quality, or
surface water quality as it affects aquatic life or potential water supplies) are considered

insignificant for the same reasons described in Alternative 2.

5-33 30.10/93.01501.02



The implementation of Alternative 4 is intended to achieve a level of No Significant
Risk. The achievement of the applicable cleanup standards and objectives identified in
Section 2.2 will ensure that any residuals at the site do not pose significant risks to health,
safety, public welfare or the environment.

In summary, the implementation of Alternative 4 will achieve a level of No
Significant Risk. During implementation, short term risks of the greatest concern (soil
excavation and separate phase product removal) are the same as those identified for
Alternative 2. In addition, this alternative poses short term risks to the wetland during
construction of the wells and piping, and long-term risks due to potential construction of
a road and during operation as a result of the drawdown. Risks posed by oil and hazardous
materials at or from the site during the time required for remediation are not significant
because use of the aquifer for drinking water purposes is not anticipated. In addition, other
potential risks (to indoor air, surface water quality, and existing supply wells) are
considered insignificant. Alternative 4 also poses greater risk to the wetlands associated
with drawdown of the water table, because it affects a much larger area (compared to

Alternatives 2 and 3) and for a longer timeframe than Alternative 2.

5.3.4.6 Benefits

Alternative 4 would ensure the restoration of the site’s groundwater aquifer and
allow for the productive reuse of the site. Any value of the site which may have been lost
because of the contamination would be avoided upon completion of site remediation under
Alternative 4.

In summary, Alternative 4 is identical to Alternatives 2 and 3 with regard to the

benefits resulting from its implementation.

5.3.4.7 Timeliness

The implementation of Alternative 4 will eliminate uncontrolled sources of oil and
hazardous material within 12 months. All soil remediation would be completed within 8
years. It is projected that cleanup objectives for groundwater on-property will be achieved
in approximately 20 years, and for the wetlands in approximately 35 years (compared to 80

years for Alternative 2 and 65 years for Alternative 3).
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5.3.4.8 Non-Pecuniary Issues

A groundwater treatment system would be on site for approximately 35 years under
this alternative, but it will be constructed in a little used area of the site, near the existing
basketball courts in the northeast section of the paved area. The vapor extraction systems
at Tank K and Tank Farm would operate for only 3 and 8 years, respectively, and would be
relatively unobtrusive. Their appearance would blend in with the industrial facilities
currently existing at the on-property area.

Aesthetics of the wetlands would be affected by the construction of approximately
4,000 feet of trenching for transmission and discharge piping. In addition, changes to the
wetlands vegetation will occur in the approximately 830,000 sf area affected by drawdown
caused by operation of the groundwater extraction wells (approximately 25% of the total
wetland area). The 35 year timeframe for this drawdown would make the recovery of
wetlands vegetation more difficult after the wells are turned off.

In summary, implementation of Alternative 4 has a greater effect on aesthetic values

than either Alternative 2 or 3 as a result of an increased area of impact in the wetlands.

5.4 PRESENT WORTH COST SUMMARY

To assist in concluding the evaluation of the alternatives, a summary has been
prepared in tabular form showing the capital, operations and maintenance, and equipment
replacement costs for each Alternative. This summary is shown in present worth format on

Table 5-10.
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6.0 COMPARISON OF REMEDIAL ACTION ALTERNATIVES

Section 5.0 presented the detailed evaluation of the four remedial action alternatives
in accordance with the eight criteria required by the revised (1993) MCP (310 CMR
40.0858). The relative ranking assigned by Wehran to each of these criteria are further
summarized in Table 6-1. As indicated by this table, Remedial Action Alternative 1 (No
Action) is unacceptable because it ranks poorly for the following criteria (effectiveness,
reliability, risks, benefits, and timeliness). Most importantly, the No Action Alternative is
unacceptable because it does not meet the cleanup objectives and therefore will not achieve
a level of No Significant Risk on either a permanent or temporary basis. As a result, the No
Action Alternative (Alternative 1) is eliminated from further consideration.

As indicated on Table 6-1, Alternative 3 ranks lower than Alternative 4 because of
the greater time to achieve the cleanup objectives. Given that Alternative 3 is similar in its
nature and objectives to Alternative 4, ranked slightly lower than Alternatve 4, and does
not achieve any additional benefits over Alternative 4, Alternative 3 is eliminated from
further consideration.

In comparing the rankings on Table 6-1 between the two remaining alternatives,
Alternative 2 received all good rankings with only one fair, whereas Alternative 4 received
three fair and one poor ranking. In order to provide an additional basis for selection, both
alternatives were evaluated with respect to feasibility (in accordance with 310
CMR 40.859(2) and 40.0860). The feasibility of a permanent solution refers to the
technological feasibility, the costs and risks of the alternative as compared to the benefits,
the availability of necessary expertise for the alternative, and the availability of off-site
facilities, if necessary, other than land disposal facilities. In addition, the selected
permanent solution must, to the extent feasible, reduce the concentrations of oil or
hazardous material in the environment to levels that achieve or approach background. Both
Alternatives 2 and 4 will achieve permanent solutions, approach background levels, and
both are technologically feasible as described in Section 5.0. There are, however, distinct
differences between these two alternatives in terms of a benefit-cost analysis as defined in
310 CMR 40.0860(6). This analysis evaluates whether the benefits of implementing a
remedial action alternative justify the related costs (i.e., whether the incremental cost of

conducting the remedial action alternative is substantial and disproportionate to the
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incremental benefit of risk reduction, environmental restoration, and monetary and non-
pecuniary values). The following discussion compares the benefits and costs of
Alternatives 2 and 4, and evaluates whether there are significant differences, as summarized
in Table 6-2.

In conducting the benefit-cost analysis, it should be recognized that both
Alternatives 2 and 4 will achieve soil/sediment cleanup objectives in the same time frame
and that both alternatives will achieve the groundwater cleanup objectives on-property in
an estimated 20 years. The effective distinction between these alternatives is that the
cleanup objectives for groundwater beneath the wetlands would be achieved in
approximately 80 years for Alternative 2 as opposed to 35 years for Alternative 4. (It should
be noted that all cleanup times presented in this feasibility study are estimates, and that
actual times may be shorter due to chemical and biological degradation). As described in
Section 2.0, however, there is no reasonably likely foreseeable use of groundwater beneath
the wetlands as an additional public water supply because it is a deficit basin (highly
stressed aquifer) which cannot support additional withdrawal of groundwater without
causiné significant damage to the aquatic environment. Therefore, there is no significant
difference between Alternatives 2 and 4 with respect to risk reduction for future water
éupply development of groundwater beneath the wetlands.

Another distinction between the two alternatives is that groundwater exiting the
aquifer beneath the wetlands (and subsequently flowing beneath Concord Street and
discharging to the Ipswich River) is estimated to meet cleanup objectives in 80 years in
Alternative 2 as opposed to 15 years under Alternative 4. (As discussed in Section 5.0, both
Alternatives meet GW-2 standards in the wetlands, and therefore potential risk of vapors
into buildings located off-property is not an issue under either Alternative.) The following
discussion addresses potential receptors of this groundwater and shows that this shorter
time frame does not result in a significant difference in risk reduction between
Alternatives 2 and 4.

One potential risk that was evaluated could result from groundwater discharging to
surface water in the Ipswich River. Given that this portion of the River is a Class B surface
water according to Massachusetts Surface Water Quality Standards 314 CMR 5.06, there is
no potential for this portion of the River to be used as a public water supply without

appropriate treatment. As a result, Alternative 2 would adequately address this issue, and
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therefore there is no significant difference in risk reduction between the two alternatives.
A review of analytical results for monitoring wells in the wetlands also indicates that no
VOCs have been detected which exceed GW-3 standards, and therefore the protection of
aquatic organisms in the Ipswich River is not an issue under either alternative.

Another concern with regard to risk reduction is whether contaminants in
groundwater leaving the wetlands could potentially impact water supply wells; either new
wells which might be located to the south of the Ipswich River, or the existing Town of
Reading 82-20 and Town Forest Wells. As described in Section 2.0, because the Ipswich
River Basin has been identified as a deficit basin (high stressed aquifer), there is no
reasonably likely foreseeable use of the groundwater in this area as an additional public
water supply. With respect to existing wells, in the event that groundwater leaving the site
were to be drawn upgradient (and beneath the Ipswich River) into the Town of Reading
82-20 and Town Forest wells, potential contaminants would be addressed by additional
water supply treatment which was funded by General Electric Aerospace in 1991.
Therefore, there is no significant difference in the level of risk reduction between
Alternatives 2 and 4 with respect to current and foreseeable uses of groundwater for public
drinking supplies.

The one apparent benefit of Alternative 4 is that it would offer more rapid
environmental restoration of the aquifer as compared to Alternative 2. In Wehran's opinion,
however, this benefit is minimal given that there are no significant differences in risk
reduction between the two alternatives.

The incremental costs of Alternative 4 compared to Alternative 2 are substantial, and
include short term and long term deleterious impacts to the wetlands. The most significant
impact is that pumping groundwater from multiple locations beneath the wetlands will
cause drawdown of the water table during the entire estimated 35 years of pumping. As
shown on Figure 4-13, drawdown of 1/2 foot or greater is anticipated over an area of
approximately 830,000 square feet (19 acres). This degree of drawdown over such an
extended period of time would likely alter the types of vegetation in the wetland, and
possibly shift those affected portions of the wetlands to an uplands habitat. (The actual
impacts are directly related to the existing vegetation community in the wetland, the depth
of the rooting zones of the members of that community, and the drought and inundation

tolerance of the members of the community.) In contrast, under Alternative 2, drawdown
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of greater than 1/2 foot is anticipated over a much smaller area of approximately 15,000
square feet, for a period of 20 years.

Under the Massachusetts Wetlands Protection Act (the Act) and regulations
implementing the Act (310 CMR 10.55(4)(b)), actions which impact more than 5,000
square feet of wetlands can not be permitted without obtaining a Variance from the
Commissioner of the DEP. Therefore, both Alternatives 2 and 4 would require such a
variance. (It should be noted that under proposed revisions to Wetlands Protection Act
Regulations 310 CMR 10.00, such a variance would not be required but remedial action
alternatives would be analyzed with respect to demonstrating that the selected alternative
would be least damaging to wetland resource areas.) A significant difference between the
two alternatives may result from Federal Wetlands Regulations which require that a Federal
Wetland permit (Section 404 of the Clean Water Act) be obtained for either aiternative.
One consideration of the Army Corps of Engineers in their review of this permit will be that
no other feasible alternative exists. Given that Alternative 2 is a feasible alternative which
achieves the objectives with much less deleterious effect, it is the most likely alternative to
obtain a Federal Wetland Permit.

Alternative 4 would also cause significantly greater short term impacts to the
wetlands than Alternative 2 because of the need to install eight recovery wells, and
approximately 4,000 linear feet of piping across the wetland to transport groundwater to
the on-property treatment plant, and treated groundwater for discharge into the wetlands.
Installation of these structures would be primarily a temporary impact during construction.
These structures would, however, also require some annual monitoring/maintenance
(e.g., conditioning of recovery wells to remove iron or bacterial encrustations) during the
anticipated 35 years of operation and therefore would likely require that a permanent road
or pathway be built across the wetlands. In contrast, Alternative 2 would only require the
construction of approximately 1,000 linear feet of pipe in the wetlands adjacent to the
property (to transport treated groundwater for discharge to the wetlands) and no wells
installed in the wetlands.

An additional issue posed by Alternative 4 is the need for a greater number of access
agreements than Alternative 2. Under Alternative 4 these agreements will need to allow
access for the installation of recovery wells and pipelines, with continued operation and

maintenance of the recovery wells for decades. Obtaining these access agreements may
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cause significant additional costs and time delays. If such access agreements cannot be
obtained, Alternative 4 would not be feasible.

Alternative 2 will cost approximately $5.4 million less than Alternative 4 ($8.3
million versus $13.7 million), and will achieve essentially the same risk reduction for
groundwater beneath the wetlands area given that there is no reasonably likely foreseeable
use of the groundwater in this area as an additional public water supply because it Is a
highly stressed aquifer. There is also no significant difference in the level of risk reduction
between Alternatives 2 and 4 in terms of protecting potential water supplies in or adjacent
to the Ipswich River based on: 1) the classification of the Ipswich River as Surface Water
B, 2) the fact that this area is part of a highly stressed aquifer, and 3) nearby existing water
supply wells already have treatment systems which could address any contaminants leaving
the site. The incremental benefit of Alternative 4 (in terms of environmental restoratic;n)
of meeting cleanup objectives in 35 years as opposed to 80 years does not appear justified
by the incremental cost and significant deleterious impacts to the wetlands.

Based on all of the above considerations, Alternative 2 is selected as the best feasible
alternative because it achieves a similar level of risk reduction, and the incremental cost of
Alternative 4 is substantial and disproportionate to the questionable incremental benefit of

more rapid environmental restoration of the aquifer.
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7.0 RECOMMENDED REMEDIAL ACTION ALTERNATIVE

7.1 DESCRIPTION OF SELECTED ALTERNATIVE

As described in Section 6.0, the recommended remedial action alternative is
Alternative 2. This alternative consists of: 1) excavation of soils in the Eastern Parking Lot
and the Drum Storage Area and sediment from Outfall 001, with off-site thermal desorption
treatment of excavated soils and sediment; 2) soil vapor extraction in the Tank K and in the
Tank Farm Areas; 3) collection of groundwater from on-property overburden and bedrock
wells, and 4) treatinent of groundwater on-site using an air stripper with granular activated
carbon. Completion of this remedial action alternative will result in a Class A-2 Response
Action Outcome in accordance with 310 CMR 40.1036(2) because a Permanent Solution
will have been achieved, and because Activity and Use Limitations will not be required to

maintain a level of No Significant Risk. Alternative 2 is described below in greater detail.

Soil Excavation and Treatment
The total volume of contaminated soil/sediment requiring excavation was estimated
to be approximately 8,000 cubic yards (approximately 11,000 tons). Prior to the remedial
design, additional soil sampling will be conducted to more accurately define the extent of
contamination. The areas which would be excavated are the Eastern Parking Lot, Drum
Storage Area and Outfall 001. For the most part, the excavation would be conducted
utﬂizing sheet piling. Sheet piling will serve three purposes:
1.  allow the excavation to be carried out in stages, minimizing disruption to the
site;
2. aid in the recovery of separate phase product by minimizing collection of
uncontaminated water; and

3.  prevent recontamination of remediated areas.

Prior to the initiation of any field activities, a sampling program will be developed
that defines the number of samples to be collected and analytical parameters to be analyzed
as the soil is excavated. Strict adherence to this sampling program would be necessary in
order to separate those soils which could be replaced in the excavation (i.e., no cleanup

objectives exceeded) versus those soils which would require treatment. The excavated
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material would initially be screened both visually, and by instrumentation (e.g., a
photoionization detector). Visual screening would be done throughout the excavation
process, while the photoionization detector would be used to screen a minimum of every
10 cubic yards of excavated materials. Soils with recorded measurements greater than
10 ppm of the photoionization detector would be temporarily stockpiled at an area
designated as requiring treatment. Conversely, excavated soils with recorded measurements
less than 10 ppm on the photoionization detector, and no visual evidence of contamination,
would be temporarily stockpiled at an area designated as potentially clean soil.

Once the soils are stockpiled, one sample per every 250 cubic yards of material
would be collected and submitted to a laboratory for chemical characterization. The
samples, designated as requiring treatment, would be analyzed for total petroleum
hydrocarbons, volatile organics, semi-volatile organics, polychlorinated biphenyis,
ignitability, corrosivity, reactivity, TCLP, metals, herbicides and pesticides, as required by the
off-site thermal desorption facility. If the analytical results indicate that no soil cleanup
objectives are exceeded and the soil is not considered a hazardous waste by characteristic,
the soil would be used as backfill. If the analytical results verify the need for treatment, the
soils would be loaded onto trucks and transported to an off-site thermal desorption facility.
The soil designated as_ ppw soil would be analyzed for total petroleum
hydrocarbons and VOCs to determine if cleanup objectives are exceeded. If the analytical
results verify that no soil cleanup objectives are exceeded, the soil would be used as backfill.
If the analytical results indicate the need for treatment, the soils would be analyzed for the
additional parameters required by the off-site treatment facility. These soils would also be
loaded onto trucks and transported to an off-site thermal desorption facility.

Due to the uncertainty of the levels of chlorinated compounds in the Eastern Parking
Lot and Drum Storage Area soil, the selection of thermal desorption assures all excavated
soils and sediment can be addressed. Off-site thermal desorption was selected for the
following reasons: 1) remediation activities are less complex and more reliable at an
established facility; and 2) less disruption will occur to existing operations. However, as
was noted in Section 4.4.2, the ex-situ treatment of excavated soils could potentially be
handled by thermal desorption (on- or off-site) or asphalt batching (on- or off-site). A final

selection would be based on additional soil sampling performed prior to remedial design.
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During the excavation of the Eastern Parking Lot, separate phase Stoddard solvent
would be recovered. Although the details of such recovery will be developed in the

remedial design, a brief description is provided below. Areas (approximately 50" x 507
Med off by sheet piles. Excavated soil would be handled according to the
sampling protocol indicated above to minimize the quantity of soil requiring transportation
and treatment. Soil would be excavated approximately a foot below the groundwater table,
and skimmers would be placed in the excavation to recover product which was not removed
with the excavated soil. The recovered product/water mixture would be pumped through
an oil/water separator and then through activated carbon. Effluent from the activated
carbon would be sampled@ﬂgj to verify that it meets NPDES discharge limits. The
' treated groundwater would discharged to the wetlands and the recovered product
drummed and shipped off-site for treatment (incineration). Once the product is removed,
the excavation would be filled with a combination of excavated material which did not

require treatment and clean fill transported from off-site. The sheet piling would be left in

place until the portion of the Eastern Parking Lot requiring remediation had been excavated

to prevent recontamination of areas which were remediated.
‘-—\’-—’———"\.________ )

Soil Vapor Extraction
The selected soil component of the remedial action alternatives includes soil vapor
extraction systems in the Tank Farm and the Tank K Areas. The conceptual design of the

soil vapor extraction systems is described below:

Extraction Wells - Extraction wells are similar in construction to monitoring wells.
The proposed systems would use 4-inch PVC casing and screening. A highly
permeable sand or gravel packing would be placed around the screen for optimal
gas flow to the well. Above the pack, bentonite would be used to seal the hole.
Multiple wells are proposed for both areas (3 wells in the Tank Farm and 5 wells
at Tank K}, and would be placed so that the flow zone intercepts the contaminated

zone. The screened interval would extend from just above the existing water table

to the water table depression caused by the groundwater collection system.

e ——
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Blower - The driving force for the creation of a vacuum in the soil would be a
positive displacement blower, a centrifugal blower or vacuum pump. A vacuum of
2 inches to 4 inches Hg for gravelly and sandy soils would be required to account
for pressure losses in the collection system. The total flowrate for two systems
would be 500 scfm (Tank K) and 750 scfm (Tank Farm). The influent header from
the wells to the blower would be equipped with a vacuum indicator and manual
flow control valve. The effluent pipeline would be equipped with a pressure

indicator, temperature indicator and automatic discharge valve.

Piping - Manifold piping would connect the extraction wells and the
blower/emission control system. The piping would be constructed of PVC, installed
below ground and insulated, as necessary, to prevent freezing of condensed water.
Piping would be sloped back toward the well. The manifold system would contain
flow and pressure meters (to allow measurement during system operation) and flow
control valves. Valves would be used to control which wells would be active at any

one time.

Vapor Pretreatient - Vapors exiting the extraction wells may contain moisture and
fine silt particles that may impair mechanical devices and vapor treatment
operations. Air/water separators (knock-out drums) would be used to reduce
moisture. Knock-out drums decrease the velocity of the incoming vapor stream, and
allow gravity to separate dirt and the heavier liquid molecules from the lighter vapor

stream. The remov: er would be pumped to the groundwater treatment plant.“é;\

In order to ensure acceptable adsorption if carbon is used for vapor treatment

(i.e., in the Tank Farm Area), a heat exchanger would be provided to cool the

extracted vapors due to the temperature increase caused by the blower.

Emission Control - The emissions control system would be the mechanism by which
contaminants in the vapor stream would be treated prior to discharge to the
atmosphere. For the Tank Farm Area, which has a relatively low estimated vapor
concentration, the vapor stream would be passed through a bed of activated carbon.

For the Tank K Area, a catalytic oxidizer would be used. Catalytic oxidation units
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operate by passing the heated vapor stream over a catalyst bed which facilitates

combustion.

Groundwater Collection

Under this alternative, groundwater would be extracted through a series of wells
placed in the vicinity of potential source areas at Tank K, the Eastern Parking Lot, Tank F,
and Tank Farm. Three wells at Tank K would extract water from the overburden, while in
the Eastern Parking Lot area, groundwater would be extracted from both the deep
overburden and bedrock (three overburden/bedrock couplets would be placed along the
eastern side of the Eastern Parking Lot). Four bedrock wells would be interspersed
throughout the remaining area of the Eastern Parking Lot and the Tank Farm, with an
additional bedrock well in the Tank F location and an overburden/bedrock couplet near éhe
southern property boundary. In summary, groundwater would be collected through a total
of three overburden wells at Tank K, and four overburden and nine bedrock wells in the
Eastern Parking Lot and Tank Farm Area. The existing TF-1 bedrock well at the Tank Farm
is included in the above total and would continue to be used.

These wells, once installed, would yield an estimated flow of approximately 65
gallons per minute. This flow would be pumped from the various wells and transmitted to
a proposed groundwater treatment facility to be located in the vicinity of the existing
basketball courts in the northeastern corner of the paved parking area by means of double-

walled buried piping. Treated water would be discharged to surface wetland waters.

Groundwater Treatment
The proposed groundwater treatment system would consist of the following unit
processes:

Qil/Water Separator - The purpose of the oil/water separator would be to remove

separate phase product, such as gasoline or Stoddard solvent, which will float on top
of the water and can be skimmed off, thus reducing the contaminant loading on the
following process units in the treatment train. Separate phase product that is
skimmed off would then be transferred to a product storage tank and allowed to

accumulate prior to final disposal off-site.
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Equalization Tank - The equalization tank would serve to dampen out wide swings
in flow by allowing water to accumulate in it during varying inflow conditions,
while the water is pumped out of it at a constant rate. Thus, the downstream unit
processes would 'experience a uniform flow rate even if the actual flow rate of water
entering the treatment system were to fluctuate with time. The equalization tank
would receive inflow from the wells, and also from process units including used
filter backwash water, supernatant from the sludge thickener, and filtrate from the

filter press.

Precipitation Tank - Water leaving the equalization tank would be pumped into the
precipitation tank. Here, certain chemicals (such as lime, sodium hydroxide, etc.)
and flocculants would be added and mixed into the water using a propeller like
device. The purpose of adding these chemicals would be to cause minerals such as
iron, or carbonates of magnesium or calcium, which are naturally dissolved in the
water, to precipitate as a solid form so they can be flocculated and settled out of the
flow stream, thus removing them before they can cause problems in downstream
process units, such as scaling and plugging of packing in stripping towers, or
plugging of carbon filters.

Flocculation Tank - The flocculation tank is a large unit where flow velocities are

reduced and the water gently agitated to promote contact between adjacent particles
which have transitioned from the dissolved into the solids phase. This agitadon and
contact would cause the development of even larger particles (flocs) which, after

agglomeration, can be settled out.

Settling Tank - In this tank the flocculated particles enter a quiescent zone where
they would slowly fall to the bottom of the tank and collect as a sludge. The
collected sludge, once removed, would be pumped to a sludge thickener for
dewatering. Supernatant from the sludge thickener would be returned to the

equalization tank.
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Neutralization Tank - As part of the precipitation process, lime would be added to
the water to raise the pH to about 9 or 10 and facilitate precipitation. In the
neutralization tank, acid would be flash mixed into the settled water to reduce the

pH to neutral.

Filter Beds - Filter beds would remove any solids which may have passed through
the settling tank without having been removed. This would protect the subsequent
process units from a solids problem. The filters consist of granular media which
would be backwashed with clean water automatically once the surface of the filter
became plugged. After backwashing was complete, the used backwash water would
be returned to the equalization tank.

Packed Tower - From the filter beds, the water would be pumped to the top of the
packed tower, where it would trickle downward through densely packed media. The
media usually consist of plastic spheres less than 2" in diameter, which as the water
passes over them, have the effect of greatly increasing the surface area of the water
trickling through. As the water trickles down, air would be blown upward through
the tower. As the air passes over the thin film of water on the media, the air would
strip the volatile contaminants from the water and carry them away in the air
stream. The water would then pass from the packed tower into the liquid phase
granular activated carbon for further treatment, and the air would pass through a

vapor phase granular activated carbon.

Sludge Thickener - Sludge pumped from the flocculation settling tank would enter

the sludge thickener and remain there for 16 - 20 hours during which time it would
densify, and water would separate out and float on top. The water would be drawn
off and returned to the equalization tank. The sludge would then be pumped to the

filter press.
Granular Activated Carbon - The liquid phase granular activated carbon would clean

the water that has left the packed tower, and adsorb most remaining contaminants

in a polishing step. The water would then be discharged to the surface of the
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wetlands via a discharge pipe approximately 1800 feet in length (1000 feet of which
is installed in the wetlands). Vapor phase granular activated carbon would perform

a similar task for air bearing contaminants exiting the air stripper.

7.2 PRELIMINARY SCHEDULE FOR IMPLEMENTATION
The following is a preliminary schedule for implementation of Phase IV activities,
which assumes DEP approval of the Remedial Action Plan by December 15, 1993.

Perform Additional Soil Sampling/Pump Tests August 1994

Submission of Remedy Implementation Plan (RIP) April 1995
(Design, Plans & Specifications, O&M Plan, H&S
Plan, Permits)

DEP Approval of RIP July 1995
Obtain Permits and Construction Bids March 1996
Complete Construction March 1997
Complete Start-Up Activities June 1997

Submission of Final Inspection Report and Phase IV

Completion Statement August 1997
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