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Section E

Groundwater Monitoring [40 CFR 264 Subpart F]

Section E describes the following efforts taken by Textron Lycoming to comply with the

applicable groundwater monitoring requirements for the waste management area:

•  installation of a groundwater detection monitoring system, and monitoring of that

system from November 1981 to August 1985, in accordance with 40 CFR 265.92

•  installation of a groundwater assessment monitoring system, and monitoring of that

system from 1985 until the present, in accordance with 40 CFR 265.93

• establishment of background groundwater quality data in accordance with 40 CFR

264.97(g)

• description of the post-closure monitoring activities proposed in accordance with 40

CFR 264.118(b)(1) and 40 CFR 270.14(c)

This section documents the compliance of the facility's detection, assessment, and

post-closure groundwater monitoring programs with 40 CFR 264 and 265 Subp^ F

regulations and applicable EPA RCRA groundwater monitoring guidance established in the

"RCRA Groun(iwater Monitoring Technical Enforcement Guidance Document — September,

1986" (TEGD).
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V  j

E-1 Interim Status Groundwater Detection Monitoring
[270.14(c)(1)]

In accordance with 40 CFR 270.14(c)(1), information is presented in this Section describing

the groundwater detection monitoring program conducted for the former surface

impoundments from November 1981 to August 1985 during the RCRA interim status period.

AVCO Lycoming conducted groundwater detection monitoring for the surface impoundments

during the RCRA interim status period in accordance with 40 CFR 265.92, as required by

40 CFR 265.90. The locations of the interim status detection monitoring wells along with

the locations of all other monitoring wells installed to date at the facility are presented in

Figure E-1. Construction details for all monitoring wells installed to date are presented in

Table E-1. Geologic logs and well completion data documenting the installation of each
(

monitoring well are included in Appendix E-1.
/

The area of the facility comprising the four surface impoundments has been designated as the

waste management area for the application of 40 CFR 264 Subpart F requirements, as

provided by 40 CFR 264.95(b). The approximate limits of this waste management area are

delineated in Figure E-1. As defined in 40 CFR 264.95(a), the compliance point is

comprised of the vertical surface along the downgradient limit of the waste management area.

As described below, the compliance point is principally along the eastern and southern limit

of the waste management area, given the predominant groundwater flow patterns in the area.

\  ̂

Major aspects of the facility's interim status detection monitoring program are summarized

below in Sections E-la through E-lc. A summary of data regarding the site's geology,

Vllelinui(l[iD^!!7(]G^^ E-2
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Table E-1

Monitoring Well Construction Details'
Textron Lycoming, Stratford, Connecticut

Well#®

Top of Outer
Casing

Elevation

above MSL'

(ft)

Top of Inner
Casing

Elevation above

MSL (ft)

Ground

Surface

Elevation

above MSL

(ft)

Screened Interval

Elevation

(ft)

Typical
Groundwater

Elevation*

(ft)

MW-OIS . 11.41 11.02 9.63 10 - 7O 5.07

MW-OISI 10.98 10.87 9.18 3  - -7 5.03

MW-02 10.43 10.25 8.58 3  - -7 5.05

MW-03S 10.75 10.59 8.15 ■  9 - -1 6.96

MW-03SI 10.28 9.81 8.23 0  - -10 6.82

MW-04 12.48 12.25 9.71 -15 - -25 5.36

MW-05S 10.07 9.86 7.79 9  - -1 5.52

MW-05SI 9.91 9.83 7.54 -10 - -20 5.12

MW-05DI 10.19 10.06 8.43 -30 - -40 5.26

MW-05D 10.72 10.61 8.26 -82 - -102 4.61

MW-06 12.25 11.91 9.54 -6 - -16 5.47

MW-07 12.42 12.29 9.94 -10 - -20 5.44

MW-08 12.24 12.03 9.98 11 - 1 ^  4.96

MW-09S 13.20 13.05 11.20 9  - -1 5.03

MW-09I 13.23 13.04 11.08 -27 - -37 4.87

MW-09D 14.14 13.86 11.36 -69 - -89 4.58

MW-IOS 12.33 12.03 10.08 6  - -4 6.49

MW-IOI 12.39 12.21 10.07 -28 -

1

U)
00

4.99

MW-IOD 12.63 12.51 10.06 -60 - -76 4.63

'  All elevations relative to Mean Sea Level (MSL).

^ Monitoring wells MW-OID, MW-03D, MW-05D, MW-09 and MW-10 have been renamed MW-OISI,
MW-03SI, MW-05SI, MW-09S and MW-IOS, respectively.

^ MSL = mean sea level.

^ March 1991 groundwater elevation data.

1IWtoliran(l][]C!7QCKl05(S(]Q E-4



Table E-1, Continued

Monitoring Well Construction Details
Textron Lycoming, Stratford, Connecticut

Wdl#

Top of Outer
Casing

Elevation

above MSL

(ft)

Top of Inner
Casing

Elevation above

MSL (ft)

Ground

Surface

Elevation

above MSL

(ft)

Screened Interval

Elevation

(ft)

Typical
Groundwater

Elevation

(ft)

MW-11 11.08 10.86 9.87 8  - -2 5.14

MW-12 12.02 11.55 10.65 8  - -2 5.36

MW-13 11.69 10.25' 9.68 6  - -4 5.31

'  Top of outer casing used as reference pomt for groundwater surface measurements.
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hydrology, and groundwater quality based on work.completed during both the detection, and

later assessment monitoring program, is presented in Section E-2.

E-1a Interim Status Groundwater Detection Monitoring System
[40 CFR 265.911

The original interim status groundwater detection monitoring system consisted of the five (5)

monitoring wells numbered MW-01 through MW-05. Monitoring wells MW-01, MW-02,

MW-03, and MW-05 were installed in November 1981 as compliance point detection

monitoring wells for monitoring groundwater quality in the uppermost aquifer immediately

downgradient of the four surface impoundments. Monitoring well MW-04 was installed

approximately 300 feet north of the equalization lagoon (and approximately 350 feet

northwest of the settling lagoons) as an upgradient well for monitoring background

groundwater quality, based on an assumed southeasterly groundwater flow direction toward

the Housatonic River and Long Island Sound. <

However, initial groundwater elevations measured in these five monitoring wells indicated

that the localized groundwater flow direction in the immediate vicinity of the waste

management area may be radially outward from the impoundments to the east, south, and

west. Therefore, monitoring well MW-04 was not clearly upgradient of the four

impoundments. As described below, later groundwater level data and the future installation

of additional monitoring wells during the detection and assessment monitoring programs

generally confirmed these preliminary conclusions on groundwater flow direction;

Ml 1llfMiraii[l][K!!7fl(}Kijut5^ E-6
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In 1983, monitoring wells MW-06 and MW-07 were installed approximately 500 - 650 feet

(respectively) north and west of MW-04 to better establish upgradient groundwater quality as

required by 40 CFR 265,91(a)(2). MW-06 and MW-07 were adddd to the RCRA quarterly

monitoring program at that time as background monitoring wells. Later evaluation of water

level data indicated that these wells, like MW-04, may not adequately represent the quality of

groundwater reaching the upgradient limit of the waste management area (see Section E-2c).

All interim status detection monitoring wells were drilled by hollow stem auger techniques.

These monitoring wells were completed to depths of 10 to 30 feet below ground level and

were screened in the uppermost portion of the water table aquifer (see Table E-1). The

groundwater surface elevation was determined to be approximately 5 feet below ground level

at monitoring wells MW-01 through MW-07.

All monitoring wells were constructed of two-inch inside diameter flush threaded. Schedule

40 polyvinyl chloride (PVC) riser pipe and factory-slotted 0.01-inch (10 slot) flush threaded

PVC well screen. A gravel pack was installed in the annular space from the bottom of the

borehole to approximately thred feet above the top of the well screen, and a bentonite slurry

to two feet below ground level. The monitoring wells were completed with protective steel

casings or a flush-mounted cast iron curb box (MW-04 only), and a cement pad to prevent

surface infiltration and protect the monitoring well integrity. In addition, the PVC well cap

was completed with a vent to allow the water levels within the monitoring well to equilibrate

to the prevailing atmosphere pressures. ^

lllleliranllxiCTflcpcilDts^ E-7



E-lb Detection Monitoring Sampling Program [40 CFR 265.92]

Groundwater sampling during the interim status detectibn monitoring program was conducted

quarterly from November 1981 to August 1985. Specific sampling and analyses conducted

during each year of the detection monitoring program are summarized below.
'A

First Year 1981/1982

The first year of interim status detection monitoring for wells MW-01 through MW-05 was

comprised of four sampling events, namely: November, 1981; and March, June, and

September, 1982, as required by 40 CFR 265.92(c)(1). Parameters analyzed for during the

first year of the detection monitoring program included:

• 40 CFR 265 Appendix III parameters;

• groundwater quality parameters specified in 40 CFR 265.92(b)(2); and

• the indicator parameters pH, specific conductance, total organic carbon (TOC), and

total organic halides (TOX);

in accordance with 40 CFR 265.92(b).

Vlfehranllmif]^^ E-8



Second and Third Years 1983/1984 and 1984/1985

On June 6, 1983, personnel from AVCO Lycoming met with DEP to discuss the

ground water detection monitoring program. Based on this meeting, the DEP directed AVCO

Lycoming to substitute the following site-specific parameters for those specified in 40 CFR

265.92(d) for the second and subsequent years of detection monitoring:

Parameters for Quarterly Sampling Parameters for Semi-Annual Sampling

• cadmium

• chromium (hexavalent and total)
• copper

• mercury

• nickel

• zinc

• PH
• specific conductivity

• halogenated volatile organics
• aromatic volatile organics
• TOG

• TOX

As described in Section E-la, monitoring wells MW-06 and MW-07 were installed as new

upgradient background monitoring wells in July, 1983. Monitoring wells MW-01 through

MW-07 were sampled quarterly during the second year (August 1983, November 1983,
\

February 1984, and May 1984) and third year ( October 1984, January 1985, April, and

August 1985) of interim status detection monitoring, and analyzed for the parameters

specified above.

^1^ 1llfsliraii(l]LR!7fli}xi^^^ E-9



E-1c Detection Monitoring Groundwater Quality Data

All groundwater samples collected during the interim status detection monitoring period were

analyzed by a State of Connecticut certified environmental testing laboratory. Quarterly and

annual groundwater monitoring reports were prepared and submitted to DEP/EPA throughout

the interim status detection monitoring period as required by 40 CFR 265.94.

A summary of detected constituents and indicator parameter data for all interim status

groundwater sampling (detection and assessment monitoring) conducted through October

1989 is presented in Appendix E-2, which includes all detection monitoring results

(November 1981 - August 1985). A complete discussion of all groundwater monitoring data

collected to date for the detection and assessment monitoring programs is presented in

Section E-2d. The results of the interim status detection monitoring groundwater analyses

are also discussed in Section IV of Appendix E-3.

It should be noted that groundwater samples collected for metals analysis during all but the

last year (1984/1985) of detection monitoring were not filtered and therefore total metals

concentrations are reported for these samples. Filtered, sediment-free samples yielding

dissolved metals concentrations would be expected to contain significantly lower metals

concentrations and would be more representative and appropriate for assessing groundwater

quality.

Data evaluated to establish which if any of the existing detection monitoring wells were

appropriately hydraulically upgradient of the waste management area was continually

il IHleluvnllGQ^D^ciiutscs^ E-10



inconclusive and somewhat contradictory. Because of this, a single background monitoring
V

well was not formerly selected during the detection monitoring program. Consequently no

statistical comparisons were made in accordance "with 40 CFR 265.93(b). However, due to

the confirmation of hazardous constituents detected in the compliance point monitoring wells,

an assessment monitoring program was initiated in 1985, in accordance with

40 CFR 265.93(d)(4). Details of this assessment monitoring program are presented in

Section E-2.

E-2 Groundwater Assessment Monitoring Program

The RCRA groundwater assessment monitoring program for the former surface

impoundments was initiated in September 1985 and has continued to the present. The

investigation efforts undertaken as a part of the assessment monitoring program were

conducted in accordance with 40 CFR 265.93(d)(4) and are summarized below.

Initial Assessment Monitoring Efforts (1985)

In an effort to further assess the hydrogeology and constituent distribution in groundwater

surrounding the waste management area, additional subsurface investigative work was

conducted in September 1985, including:

• completion of 17 soil borings to further characterize site geology

• installation and sampling of six additional monitoring wells (MW-08 through MW-13)
r

to provide additional data on constituent distribution and site hydrology

^M| lllfeliran(l][M7flo'tifil9^ E-11



• continuous water level recording of monitoring wells MW-01, MW-05, MW-10, and

MW-13 to identify any tidal influence on the water table aquifer

The results of this investigation are presented in Sections E-2b through E-2g.

PEP Order HM-358

As a result of DEP's 1986 Comprehensive Monitoring Evaluation inspection, DEP Order

HM-358 was issued to Textron Lycoming on September 25, 1986 requesting that a

Groundwater Assessment Monitoring Plan be submitted to DEP and implemented following

receipt of DEP approval. Order HM-358 was later revised (November 26, 1986 to

incorporate compliance dates). A copy of Order HM-358, along with other correspondence

with DEP regarding assessment monitoring is included in Appendix E-3.

In response to Order HM-358, Textron Lycoming submitted an Assessment Monitoring Plan
I

to DEP on March 25, 1987 (see Appendix E-4). An addendum to this Assessment

Monitoring Plan was submitted to DEP on May 22, 1987 (see Appendix E-5). In addition to

the assessment efforts initiated in 1985, the following additional tasks were proposed in the

1987 Assessment Monitoring Plan:

• Compile a complete list of all groundwater monitoring analytical data collected to date

to provide quick reference to specific data values

• Compile a summary of statistical data in tabular form for each monitoring well

• CoUect continuous water level data over a complete tidal cycle for the tidal drainage

ditch, the marine basin, and a minimum of eight monitoring wells. Evaluate this data

1llfeliran(lD[K!!7Q[?cilOt5csOQ E-I2



to establish the effect of the tidal cycle on the site's groundwater flow patterns.

• Redevelop monitoring wells MW-01 through MW-07 using surge block and pump
#

techniques to clear well screens and alleviate siltation problems.

• Perform in-situ aquifer testing (slug tests) on monitoring wells MW-01, MW-03,

MW-04, MW-06, MW-07, MW-08, MW-09, and MW-11 to establish hydraulic

conductivity values to use in estimating groundwater flow rates for the uppermost

aquifer.

• Graphically evaluate contaminant data by developing the following:

^  concentration vs. time plots for each contaminant, for each monitoring well using

all data collected to date

-  concentration contour maps for each contaminant

-  a cross-section indicating vertical and lateral distribution of contaminant

concentrations through a slice of the aquifer

• Estimate and evaluate groundwater flow rates and contaminant migration rates

• Continue to Iftionitor the existing 13 well monitoring system quarterly for all detection

monitoring parameters specified in Section E-lb

Details of the above assessment ̂efforts are described in Section IX of Appendix E-4.

1llleliran[ln!;Q(Ki05(S^ E-13W



I  I
I

Installation of Additional Monitoring Wells During Closure

At the-request of DEP, three additional monitoring wells were installed during closure,

ill These three additional wells (MW-OID, MW-03D, and MW-05D) were installed alongside
existing wells MW-01, MW-03, and MW-05 (respectively) to form nested well pairs at

i  !
r

'  these three locations. The three new "D" wells were completed with screened intervals "at

H  slightly greater depth than the existing three wells to characterize groundwater quality to a
depth of 15-25 feet below the water table along the compliance point. MW-01, MW-OID,

1

MW-03, MW-03D, MW-05 and MW-5D were renamed in 1991 as MW-OIS, MW-OISI,

j  MW-03S, MW-03SI, MW-05S and MW-05SI, respectively.

Additional Correspondence on Assessment Monitoring With DEP

i  '

On September 21, 1989, DEP issued a letter to Textron Lycoming indicating that it had

'  conducted a Comprehensive Monitoring Evaluation (CME) of the RCRA groundwater
\

monitoring program for the surface impoundments. A copy ot this letter along with all other
I  ]

■J correspondence with DEP regarding assessment monitoring is included in Appendix E-3.
r'^

'  This letter stated that DEP believed that Textron Lycoming had made significant progress
t  ̂

toward characterizing the rate and extent of groundwater contamination in accordance with
'  i

^  applicable regulations. This letter also required Textron Lycoming to respond to DEP with a

;  j proposal for performing additional monitoring and evaluation to meet the following
I

objectives:

• establish the hydrogeologic and hydrochemical role of the peat layer
{  I

'  • evaluate the potential for tidally induced backflow of the NPDES discharge

iiiteliraii[lcQC!70[Kil[^^^ ^ E-14



I  I

fi

• evaluate the groundwater mounding effects in the area of the surface impoundments

• assess the hydrologic impacts of the landfill cap

• resolve the discrepancies between the 1987 Assessment Monitoring Plan and the

\  assessment monitoring efforts actually implemented

6

• ensure adequate field practices, particularly with respect to bailer decontamination

procedures, chain-of-custody protocol, and well integrity (MW-OID)

Additional details regarding the above items are presented in DEP's CME Summary

Memorandum dated August 11, 1985 (see Appendix E-3).

t  (

In response to this September 21, 1989 DEP letter, Textron Lycoming developed a response

letter dated April 4, 1990 (addressed to Textron Lycoming by its former consultant, ESE and

forward to DEP). This April 4, 1990 letter outlined the following additional or remaining

assessment monitoring tasks to be completed by Textron Lycoming:

• Compile analytical and statistical summary data as specified in the 1987 Assessment

Monitoring Plan.

• Resurvey monitoring wells to confirm elevations.

• Manually collect water level data for all monitoring wells (hourly/bi-hourly) and

monitor the tidal drainage data using a tide gauge over a 24 hour period to evaluate

tidal influences.

iWbliranllDiiZTODtilutsc^ E-15
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• Conduct a surface electric resistivity and ground penetrating radar survey to determine

n
I  j the lateral and vertical continuity of the subsurface peat layer. (Later eliminated from

I

n  assessment monitoring program after high levels of interference and signal attenuation
i j

were encountered in the field.)
f

i  I

i/

I

• Install additional deep monitoring wells to collect water quality data from beneath the

peat layer.

• Conduct slug tests on all monitoring wells to establish the hydraulic cdnductivity of

the uppermost aquifer stratigraphic units.

The report prepared to summarize the result of the above efforts outlined in the April 4,

1990 letter is currently being prepared, and will be submitted to DEP and EPA when

complete. Hydraulic conductivity and vertical/horizontal gradient data made available to

Textron Lycoming from this study has been used to calculate groundwater flow rates in

Section E-2c.

In addition, a verbal agreement was reached in 1990 between DEP and Textron Lycoming to

change the frequency of certain analyses performed on groundwater samples collected during

the quarterly assessment monitoring prpgram. Specifically it was agreed to limit the

frequency of volatile organic analyses to semiannual, (it was previously performed

quarterly). It was also established that analyses/determination of RCRA indicator parameters

(pH, specific conductance, TOC, and TOX) would be performed quarterly.

A IWehranllJD^Dtilu^^ E-16
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E-2a Groundwater Assessment Monitoring System

The current groundwater assessment monitoring system is comprised of 13 monitoring

locations and 22 monitoring wells indicated in Figure E-1. This monitoring network is

currently being used to assess the rate and extent of any contaminant migration from the

closed surface impoundments.

All 13 assessment monitoring locations include at least a single "shallow" well screened

generally at or near the water table in the uppermost portion (typiczilly the upper 10 - 20') of

the water table aquifer. In addition, one or more additional wells have been installed and

selectively screened at incrementally greater depths to monitor progressively deeper zones of

the uppermost aquifer at five selected locations hydraulically upgradient and downgradient of

the closed impoundments. These nested groups of 2 to 4 wells at monitoring locations

MW-01, MW-03, MW-05, MW-09, and MW-10 also provide data on the geology of the

various stratigraphic units present, vertical gradients and vertical groundwater flow, and

hydraulic conductivity throughout the upper aquifer. Monitoring wells MW-05D, MW-09D,

and MW-IOD were installed in the lower portion of the uppermost aquifer and these borings

were completed to bedrock to collect geologic data on unconsolidated materials in the deepest

portion of the uppermost aquifer.

The suffix for each monitoring well designation within each of the nested groups

(S = Shallow, SI = Shallow Intermediate, I = intermediate, DI = deep intermediate, and

D = Deep) refer to the progressively deeper zones of the uppermost aquifer that are

screened and monitored in each well. Approximate screened intervals (referenced to MSL

lllfeliran[ln*7fl(Ki)[i)»sl% E-17
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1

I  I
'  I

I

I

{Mean Sea Level} elevation) for each of these categories of monitoring wells are; S = 10

to -10', SI = -10 to -20', I = -25 to -35', DI = -30 to -40', and D = -70 to -100').

Negative values indicate that the wells are screened below MSL. The specific depth and the

screened interval elevations for all wells are indicated in Table E-1.

Wells at monitoring locations MW-01, MW-02, MW-03, and MW-05 monitor groundwater

quality at locations immediately downgradient of the surface impoundments. These

compliance point wells are used to detect the presence of any constituents that are released

from the waste management area.

Wells at the remaining locations monitor downgradient and backgroiind groundwater quality

beyond the perimeter of the waste management area. These wells are used to further assess

the vertical and lateral extent of the groundwater constituents detected at the compliance
\

point. In conjunction with the other wells in the assessment monitoring system, these wells

have supplied the necessary water level, hydraulic conductivity, and geologic data to

characterize the monitored aquifer, including the rate and direction of groundwater flow.

i  A description of the construction specifications of monitoring wells MW-01 through MW-07

are presented in Section E-la. Monitoring wells MW-OISI, MW-03SI, and MW-05SI were

'  ̂ constructed and installed Similarly. Monitoring wells MW-08 through MW-13 were also
\

1  installed and constructed similarly, with the following exceptions:

• 20 slot 2" PVC well screen was used

• a wrapped screen envelope was used

I

llllelinui(lDOC!70i}t3ji^^ E-189
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J  /

I

I
,  i

1

• a sand pack was installed in the annular space surrounding the screen

• bentonite pellets were used to seal the annular space above the screen

These construction details are summarized in Section II of Appendix E-4. Construction and

installation specifications for monitoring wells MW-05DI, MW-5D, MW-09I, MW-09D,

MW-IOI, and MW-IOD are described in Appendix E-1, and are essentially similar to

monitoring wells MW-08 through MW-13, although no screen envelope was used and a

cement bentonite slurry was used to seal the annular space above the bentonite pellet well

screen seal.

E-2b Site Geology

The geology of the uppermost aquifer underlying the waste management area has been

established from soil samples logged during installation of the various assessment monitoring

wells and other borings completed during the assessment program. These data indicate that

the unconsolidated strata above the bedrock layer consist primarily of stratified drift deposits.

The uppermost 5 to 15' of deposits consist of fine to coarse sand with a trace of silt, silty
r

sand, and fill material. These uppermost materials are underlain by a variable and

discontinuous layer of organic peat which begins between 6 to 17' below grade where

present. The thickness of the organic peat layer varies from 5.5 to 20' where detected. The

soils below the peat layer consist primarily of fine to coarse sand with varying amounts of

gravel and a trace of silt. Geologic cross sections for borings completed through 1985 are

presented in Section II of Appendix E-4.
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Bedrock was encountered at depths of 162, 151, and 103 feet below grade in borings

completed for monitoring wells MW-05D, MW-09D, and MW-IOD, respectively. These

data indicate that bedrock in this area dips downward to the south toward Long Island Sound.

Recovered fragments indicate that bedrock consists of homblende-amphibolitic mica schist.
c

\

A description of the closure and final cover design for the surface impoundments is presented

in Section I-l. The closure design included excavation and backfilling of the surface

impoundments, as well as installation of a multilayered cap as described in Section I-l.

Placement of these materials during closure impacted the hydrology in the waste management

area.

A soil/cement mixture was used to stabilize the bottoms of the settling lagoons in order to

provide the proper structural bearing strength to adequately support the prescribed thickness

of backfill and cover materials specified in the approved Closure Plan. This stabilization

process has created a layer of artificial fill at the base of each of the settling lagoons with a

hydraulic permeability that may be significantly lower than that of the surrounding

undisturbed sediments. Because this stabilized soil/cement mixture was installed

approximately IV2' below the water table (at low tide), this material may impact drainage

and groundwater movement beneath the impoundment cap of the settling lagoons.

Also, the closure cap contains an impermeable high density polyethylene (HDPE) membrane

liner which prevents migration of liquids through the unsaturated zone beneath the cap and



I

I

the water table. The cap effectively eliminates groundwater recharge from precipitation in

the capped waste management area.

E-2c Site Hydrology

Surface Water

The flow of surfac^ water over the waste management area o^ the site follows the slight

topographic gradient which is generally southward toward the tidal drainage ditch and marine

basin. Topographic elevations only vary by approximately 15' over the entire facility, and

vary by less than 10' in the vicinity of the waste management area.

The HDPE membrane liner component of the closure cap for the lagoons prevents

groundwater recharge from surface water runoff in the vicinity of the waste management area

cap. Surface water run-off directly over the management area cap is collected by drainage

ditches surrounding the capped area that direct run-off around the perimeter of the cap and

into the tidal drainage ditch. Surface water run-off across the overall facility flows to the

east toward the Housatonic River, and south toward the marine basin and Long Island Sound.

However, most of the facility is covered with buildings and pavement. The majority of the

run-off north of Sniffens Lane is captured by the facility's storm water collection system and

is discharged to the Housatonic River after treatment in the Oil Abatement Plant. Run-off

j

from the facility south of Sniffens Lane is either collected in catch basins and discharged to
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the tidal drainage ditch, or flows to the south toward the tidal drainage ditch and the marine
')

basin.
j

«

Groundwater

The data collected to date from the groundwater assessment monitoring system has provided

I  the necessary information to make the following determinations in accordance with 40 CFR

265.93(d)(4):

• groundwater flow direction from water table surface elevation data

• estimation of groundwater flow rate from hydraulic conductivity data

i

As indicated in Section II of Appendix E-4, groundwater in the uppermost aquifer flowed

;  radially outward from the impoundments prior to closure toward the west, south, and east.

I  A groundwater surface elevation contour map with water level data (May 16, 1991) for all

current monitoring wells is presented in Figure E-2, and is representative of groundwater

I  flow in the waste management area after closure.

Overall, horizontal gradients are relatively small across the monitored portion of the facility,

[  except in the immediate vicinity of the waste management area where gradients are somewhat

more pronounced. The overall modest horizontal gradients, and the close proximity of
I  {

discharge to the tidal drainage area and the Housatonic River complicate determination of

t  ̂j  groundwater flow direction across the study area.
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Groundwater flow across the site appears to be generally in an easterly direction. However,

a localized area of groundwater mounding can be observed in the area of the closed settling

lagoons, near lagoons #2 and #3, It is not clear why this apparent mounding anomaly exists

in the waste management area. This mounding may be caused by the organic peat layer

underlying the shallow portion of the water table aquifer, or the cement/soil stabilization

material installed at the base of the settling lagoons during closure to support the final cover.

If the permeability of these materials is low relative to the surrounding soils, this could result

in a restriction of the vertically downward groundwater flow observed in the area, which

may result in the observed mounding. The mounding anomaly could also result from other

factors such as a localized area of highly permeable material, surface recharge from

surrounding paved areas, or sub-surface recharge from nearby storm drainage systems.

As indicated by the water level data from the nested well groups, vertical groundwater flow

in the vicinity of the waste management area appears to be downward in the immediate area

of the settling lagoons. This data contradicts the upward vertical groundwater flow typically

found in water table aquifers in the vicinity of major discharge zones.

As indicated in Section E-2, water level monitoring has been conducted to determine the

degree to which tidal fluctuations in the marine basin, tidal drainage ditch, the Housatonic

River, and Long Island Sound affects groundwater gradients and flow patterns in the waste
V

management area. As presented in Appendix E-5, these data indicate that:

• their is no significant tidal influence in the immediate vicinity of the cap over the three

settling lagoons
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• there is a moderate tidal influence at the east end of the equalization lagoon cap,

which causes water table fluctuations of approximately ±0.5' in monitoring well
4

MW-05S, which quickly dissipates with distance from the drainage ditch

• overall groundwater flow patterns are not significantly impacted by local tidal

fluctuations

{

The flow rate of groundwater in the uppermost aquifer has been estimated based on the

horizontal gradient and hydraulic conductivity data supplied to Textron from the study

referenced in the April 4, 1990 letter included in Appendix E-3 (see Section E-2).' The

y  ,
Bouwer and Rice analytical method' was employed to calculate values of hydraulic

conductivity from the slug test data developed during this study. These calculations yielded

an average hydraulic conductivity of 23.82 ft/day (9.33 x 10'^ cm/sec) for all monitoring

wells. The rate of groundwater flow in the water table aquifer was computed utilizing the

Darcy equation:

Id
V = —

n

\

where, v = average linear velocity, in ft/day

k = average hydraulic conductivity, in ft/day

i = average hydraulic gradient, in ft/ft, and

n = soil porosity

' Hennan Bouwer, The Bouwer and Rice Slug Test - An Update. Ground Water, Vol. 27, No. 3, May-June
1989.
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A typical horizontal hydraulic gradient along a flow line in the waste management area is

approximately 0.00493 ft/ft. A porosity of 25 percent was assumed to calculate the average

horizontal groundwater flow rate of approximately 0.47 ft/day.
;  i

i  j A hydraulic conductivi^ of 3.09 ft/day was calculated for monitoring well MW-05SI which

;  1 is screened exclusively in the organic peat layer. Assuming a typical porosity of 40% for
;  1

this material, and using a downward vertical gradient of 0.01117 ft/ft (mean value for nested

i  ! monitoring well groups MW-05, MW-09, and MW-10), a vertical flow rate of 0.086 ft/day

]  has been calculated for groundwater flow through the organic peat layer to the underlying

deposits of sand and gravel.
)

\
I

/

E-2d Assessment Monitoring Groundwater Quality Data

Quarterly groundwater sampling and analysis for the assessment monitoring program has
A

proceeded in accordance with the DEP approved parameters and frequency presented in

Section E-2. In accordance with 40 CFR 265.93(d)(4)(ii), the assessment monitoring data

collected from November 1985 to the present has established the concentration and

distribution of the following principal constituents in groundwater in the waste management

area:
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• inorganic constituents

-  chromium

-  cadmium

-  nickel

-  cyanide

• volatile organic compounds (VOCs)

-  chlorobenzenes

-  chlorinated ethenes (and associated breakdown products)

Other organic constituents (including 1,1-dichloroethane, 1,1,1-trichloroethane, ethyl

benzene, toluene, and xylene) have been detected in groundwater at lower concentrations

than the VOC constituents listed above. Copper and zinc have also been detected in

groundwater at the compliance point, although these metal constituents are not listed in

40 CFR 261 Appendix VIII, and are therefore not hazardous constituents as defined by

40 CFR 264.93(a).

A summary of all groundwater assessment monitoring data collected from November 1981
\

through October 1989 is presented in Appendix E-2. Appendix E-2 presents data for all

hazardous constituents detected in groundwater and the value of all indicator parameters

obtained from the quarterly sampling events through October 1989. Appendix E-6 presents

data from the more recent assessment monitoring quarterly sampling events from March 1990

through September 1991. Graphs indicating the variation of concentration over time in each

assessment monitoring well (data through May 1990) are presented for several of the
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principal inorganic and organic constituents in Appendix E-7. A summary of these data is

presented below for each principal constituent.

Inorganic Constituents

A brief summary of the data collected to date for the principal inorganic constituents

chromium, cadmium, nickel, and cyanide are presented below. The relatively higher

concentrations of these inorganic constituents in compliance point monitoring wells in the

early years of the RCRA detection monitoring program (1981-1985) indicate that these

constituents may have been released from the four surface impoundments. These constituents

were known to be present in the wastes previously managed in the former surface

impoundments. However, the dramatic decrease in concentration of these inorganic"

constituents over the 10 years of RCRA monitoring at the site has reduced the levels of these

constituents at the compliance point to very low or undetectable (below the method detection

limit) levels. The graphical illustration of this dramatic decrease of these inorganic

constituents in groundwater is presented in Appendix E-7 (graphical analysis not available for

nickel).

/

It should be noted that groundwater samples collected for metals during all but the last year

(1984/1985) of detection monitoring were^ not filtered and therefore total metals

concentrations are reported for these samples. Filtered, sediment-free samples yielding

dissolved metals concentrations would be expected to contain significantly lower metals

concentrations and would be more representative and appropriate for assessing groupdwater

/ -
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quality. This difference in field sampling techniques may account for the significantly higher

concentrations of these" inorganic constituents reported prior to 1985.

t

Chromium

As indicated by the graphs in Appendix E-7, chromium concentrations have decreased in all

monitoring wells over the RCRA detection and assessment monitoring period.^ Total

chromium concentrations in compliance point wells (MW-01, MW-02, MW-03, and MW-05)

and MW-04 ranged from 0.1 to 0.7 mg/f in the period 1981 to 1983. Since that time,

chromium concentrations have steadily decreased in all wells, and were below (and generally

wdl below or undetectable) the 0.05 mg/f maximum concentration specified in 40 CFR

264.94, Table 1 (Maximum Concentration of Constituents for Groundwater Protection) from

January 1987 through 1990. (Some sporadic detections above this 0.05 mg/f level have been

reported for March and May 1991 and will be confirmed in future quarterly sampling

events.) Chromium concentrations in monitoring wells away from the compliance point were

near or below the 0.05 mg/f level initially, and are now generally undetectable.

\

Cadmium

As indicated by the graphs in Appendix E-7, cadmium concentrations have generally
I

remained low or undetectable in all monitoring wells over the RCRA detection and

assessment monitoring period. Cadmium concentrations in compliance point wells (MW-01,

MW-02, MW-03, and MW-05) have ranged from 0.005 to 0.05 mg/f and have frequently

been undetectable. Cadmium concentrations in other wells have generally been undetectable,

with some sporadic detections marginally above the 0.01 mg/£ maximum concentration
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specified in 40 CFR 264.94, Table 1. Currently, with the exception of low level detections

in the range of 0.01 to 0.025 tng/f (MW-05, MW-09, and MW-10), cadmium concentrations

have remained undetectable or below the 0.01 mg/f maximum concentration specified in

40 CFR 265.94, Table 1.

Nickel

Nickel concentrations have generally varied from undetectable to less than 0.1 mg/f at the

compliance point, and most other assessment monitoring wells. However, the concentration

of nickel in monitoring well MW-03SI (installed in 1989 — formerly MW-03D) have

generally varied from 0.016 to 0.598 mg/f, and on two occasions (July and October 1989)

has exceeded 1.0 mg/£. However, monitoring well MW-03S, which is in the same nested

well group as MW-03SI (and screened only 9' shallower) has consistently ranged from

undetected to 0.07 mg/t since 1981. Nickel concentrations in other monitoring wells have

generally been below 0.1 mg/f and are currently undetectable, or marginally above the

method detection limit of 0.02 mg/f. A maximum concentration is not specified for nickel
(

in 40 CFR 264.94, Table 1.

Cyanide

As indicated by the graphs in Appendix E-7, cyanide concentrations have decreased in all

monitoring wells over the RCRA detection and assessment monitoring programs. Cyanide

concentrations in compliance point wells (MW-01, MW-02, MW-03, and MW-05) and

MW-04 ranged from approximately 0.1 to 1.0 mg/f in the period 1982 to 1985. Since that

time, cyanide concentrations have steadily decreased two to three orders of magnitude in
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compliance point monitoring wells and is generally undetectable. Cyanide concentrations in

j  other assessment monitoring wells have varied from undetectable to as high as 0.05 mg/f in

]  the mid-1980s in some wells, but currently are undetectable in all non-compliance point
1

wells. The only detection of cyanide in any of the 22 assessment monitoring wells in the

:  first three quarterly monitoring periods of 1991, was a detection of 0.028 mg/£ of cyanide in

1  MW-02 (May 1991). A maximum concentration is not specified for cyanide in

40 CFR 264.94, Table 1. /

I

Volatile Organic Compounds /VOCs)

The principal volatile organic (VOC) constituents detected at the site to date are chlorinated

ethenes (and their breakdown products) and chlorobenzene compounds, which collectively

include tetrachloroethene, trichloroethene, cis/trans-1,2-dichloroethene, vinyl chloride,

chlorobenzene, 1,2-dichlorobenzene, and 1,4-dichlorobenzene. Concentrations of one or
'  I

more of these VOC constituents have been detected in at least one sampling event in each of

the sites 22 monitoring wells. ^

However, concentrations of individual VOC constituents vary widely from one well to t

another. Some or most of these compounds may have never been detected in a given well.

Many of the detections of these VOC constituents have been reported at or near the method

detection limit, which for most of these compounds is from 1 to 10 ng/£. In addition, for

instances in which a detection of a given VOC constituents is reported for a monitoring well

in a particular quarter, the same compound was frequently reported as undetected for one or

more of the immediately previous and/or subsequent quarters. These type of sporadic
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detections/inconsistencies have frequentiy occurred, even in wells in which concentrations of
A

100 tigit or more have been detected in a particular well of a given VOC compound in a

particular quarterly sample event.

It should be noted that a number of different analytical laboratories and sampling contractors

have been involved in performing the quarterly sampling and analyses over the past 10 years,

which may in part account for the inconsistent VOC results. As presented in Appendix E-2,

there are a number of cases where all or most of the above principal VOC constituents have

been detected in a given well in a given quarter, and are all reported as undetected for

several of the following or previous quarters. This pattern may be indicative of a systematic

error attributable to sampling and/or analytical methods.

Despite inconsistencies and variation in the data as noted above, several trends and

correlations can be made. Several wells have characteristically low VOC concentrations.

Monitoring locations MW-01, MW-09, and MW-10 have generally exhibited concentrations

near or below the method detection limit for the principal VOC constituents. In addition,

monitoring wells MW-11, MW-12, MW-07, and MW-08 have generally exhibited relatively

low concentrations of the principal VOC constituents, either below or only marginally (within

an order of magnitude) above the method detection limit. Conversely, some of the

remaining wells have (fexhibited relatively higher concentrations of the principal VOC

constituents, as noted below.

vileliran(lDnc!7fl[K3lDt5(s(^ E-32



Chlorobenzenes

Monitoring wells MW-02, MW-03 exhibit markedly higher Concentrations of chlorbbenzene

compounds, namely chlorobenzene, l,2-dichlorobenzen«?, and 1,4-dichlorobenzene.

Concentrations of these chlorobenzene compounds have ranged to over 1,000 /tg/f in MW-03

(July 1989), but are generally below this level,in MW-02 and MW-03. Again it is important
/

to note that concentrations of various (or all) chlorobenzene compounds have varied widely

and been reported as undetectable in both of these wells for a number of quarters.

Chlorobenzene compound concentrations are generally much lower or undetectable in most

other assessment monitoring wells.

The elevated concentrations of these chlorobenzene compounds^in MW-02 and MW-03 and

the relevant absence of these compounds in other wells may indicate that these constituents

have been released from the settling lagoons. The closure soil sampling data presented in

Appendix I-11 indicates that chlorobenzenes were present in soils underlying the settling

lagoons at the time of closure.

Chlorinated Ethenes

This group of VOC compounds comprised of chlorinated ethenes and their breakdown

products includes tetrachloroethene, trichloroethene, cis/trans-1,2-dichloroethene, and also

vinyl chloride (chlorinated ethene constituents). Cis/trans-1,2-dichloroethene and vinyl

chloride are believed to be breakdown products resulting from the reaction and dissociation

(reductive dehalogenation) over time of chlorinated ethenes such as tetrachloroethene and

trichloroethene in the subsurface environment.
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Monitoring well MW-05 exhibits markedly higher concentrations of these chlorinated ethene

constituents than the other wells. Concentrations of these constituents have ranged to over

1,000 /xg/f in MW-05. Elevated concentrations of these chlorinated ethene constituents were

also historically detected in monitoring well MW-04, and to a somewhat lesser extent in

wells MW-06 and MW-13. Concentrations of trans-1,2-dichloroethene in these three wells

have ranged as high as several hundred ngtt. However, current concentrations of all

chlorinated ethene constituents in wells MW-04, MW-06, and MW-13 have dramatically

decreased and have remained near or below method detection limits. A detection of 280

Uglt of trans-1,2-dichloroethene was reported for monitoring well MW-IOD for the

September 1991 quarterly sampling event. Because this is the first sampling event for well

MW-IOD that included VOC analysis, future VOC monitoring data will be used to confirm

this detection.

r

Again it is important to note that concentrations of various (or all) of these chlorinated ethene

constituents have varied widely and have been reported as undetectable in each of the wells

noted above for a number of quarters. The concentrations of these chlorinated ethene

constituents are generally near or at method detection limits in all assessment monitoring

wells, with the exception of MW-05S. The elevated concentrations of these chlorinated

ethene constituents in MW-05 and the relevant absence of these compounds in other wells
r

may indicate that these constituents have been released from the equalization lagoon.
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E-2e Statistical Background Data

All data collected to date from detection and assessment monitoring programs have been

statistically evaluated to establish the background monitoring data for each well, as specified

in Appendix E-4, Section 9.1. This data which includes the mean, geometric mean, and

variance, and maximum value for each monitoring parameter for each monitoring well is

presented in Appendix E-8. This data may be used to make future statistical comparisons of

monitoring data, as required.

E-2f Correlation of Monitoring Data with Waste Constituents

The only principal constituents (as identified in Section E-2d) that were previously identified

as being present in the wastes managed in the former surface impoundments and detected in
)

compliance point wells are cadmium, chromium, nickel, and cyanide. Over the 10 years of

RCRA groundwater monitoring at the site, the concentrations of cadmium, chromium, and

cyanide have decreased dramatically. Nickel concentrations have generally remained below

0.1 mg/f (with the exception of MW-03SI) throughout the RCRA monitoring program.

With respect to the principal VOC constituents identified in Section E-2d, Textron

Lycoming has not located any records documenting the management of any wastes or other

materials containing these constituents in any of the former surface impoundments. It has

never been the intent or practice of Textron Lycoming to manage wastes or other materials

containing these VOC constituents in the former surface impoundments. As presented in

1llfelUtUl[lD[K!70l7(l)Ut5(S^ E-35



Section C, a volatile organic analysis performed on a sample of sludge waste material from

the chemical waste treatment system indicated that no volatile organics were present.

However, VOC constituents were detected in samples of the soil underlying the lagoons that

were collected during closure (see Appendix I-ll).

E-2g Constituent Distribution in Groundwater [40 CFR 270.14(c)(4)]

In accordance with 40 CFR 270.14(c)(4), information is provided in Section E-2d regarding

the concentration and distribution of 40 CFR 264 Appendix IX constituents in groundwater in

the vicinity of the waste management area. The constituents detected in groundwater in the

waste management area migrate in the prevailing direction of groundwater flow (generally

south and east) toward discharge into the tidal drainage ditch, marine basin. Long Island

Sound, and possibly the Housatonic River. i

\

In accordance with 40 CFR 270.14(c)(4), due to the short distance to the surface water

discharge area from the impoundments, any constituent plume specifically associated with

these waste management units would generally migrate immediately to the south and east

from the surface impoundments to the adjacent surface water discharge area. Due to the

groundwater mounding observed in the immediate area of the former settling lagoons,

constituents released from these impoundments may have extended radially outward firom the

waste management area for some short distance before meeting the prevailing southeasterly

groundwater flow.
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The localized groundwater flow anomalies in the former waste management area preclude

Textron Lycoming from graphically delineating this plume as required by

40 CFR 270.14(c)(4)(i). Further review and evaluation of the most recent groundwater flow

data, and the results of the on-going assessment monitoring program will enable further

delineation of any inorganic constituent plume. Principal inorganic constituents present in

groundwater which may have been released from the impoundments include cadmium,

chromium, nickel, and cyanide. However, the current concentrations of these constituents in

groundwater are generally undetectable or present at concentrations only marginally above

the method detection limit in most wells, and as such do not constitute a significant

constituent plume.

A groundwater plume(s) containing the principal VOC constituents identified in Section E-2d
(

is also present in the waste management area. If such a plume were to emanate from tlie
1

former surface impoundments, it would have the same general shape as that indicated above

for the inorganic constituents.

E-3 Post-Closure Groundwater Monitoring Program
[40 CFR 270.14(c)(5)]

This section describes the groundwater monitoring activities proposed to monitor the waste

management area throughout the post-closure care period in accordance with

40 CFR 264.118(b)(1). The groundwater monitoring system described in Section E-2, or

possibly additional or alternate monitoring wells installed prior to initiation of the permitted
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portion of the post-closure care period will be monitored throughout the post-closure care

period to detect any releases to groundwater that could potentially occur from the waste

management area. •

n

The post-closure groundwater monitoring program proposed for the post-closure care period

is presented in Sections E-3a through E-3f. Compliance monitoring in accordance with

40 CFR 264.99 has been selected for the outset of the post-closure monitoring program as

required by 40 CFR 270.14(c)(7) due to the detection of hazardous constituents in

groundwater (see Section E-2d). However, based on the results of the ongoing assessment

monitoring program described in Section E-2, the post-closure compliance monitoring

program (i.e. numbers and locations of wells, monitoring parameters, and length of

compliance period) described in this Section may be modified prior to the initiation of the

permitted portion of the post-closure care period, or an appropriate detection or corrective

action monitoring program may be proposed.

In accordance with 40 CFR 264.96, Textron Lycoming proposes to conduct the compliance

monitoring program described in this section during post-closure care for a compliance

period of two (2) years. Textron Lycoming proposes to discontinue the compliance

monitoring program at the end of two years and initiate an appropriate detection monitoring

program, contingent upon the following:

• the concentration of all Appendix IX Constituents detected in the compliance

monitoring system are below the limits listed in 40 CFR 264.94 Table 1, or any

alternate limit established under 40 CFR 264.94(b) (see Section E-3d)
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•  in accordance with 40 CFR 264.99(1), any detections of Appendix IX constituents at

concentrations above limits listed in 40 CFR 264.94 Table 1, or any alternate limit

established under 40 CFR 264.94(b) (see Section E-3d) are determined to be the result

of a release from a source other than the former surface impoundments

Unless a future application for permit modification is submitted specifying an alternative

detection monitoring program, the detection monitoring program initiated at the end of the

two year compliance period will be identical to the compliance monitoring program proposed

in Sections E-3a through E-3e, with the exception of the annual 40 CFR 264 Appendix IX

monitoring (Section E-3c(2)). However, if the results of the compliance monitoring indicate

that initiation of a corrective action monitoring program is required, the procedures outlined

in Section E-3f will be implemented.

E-3a Post-Closure Groundwater Monitoring System
[40 CFR 270.14{c)(7)(v)l

The groundwater assessment monitoring system will be used to monitor groundwater in the

vicinity of the waste management area during the post-closure pare period. This post closure

groundwater monitoring system meets all applicable requirements of 40 CFR 264.97. The

locations of these monitoring wells are presented in Figure E-1.

Monitoring locations MW-01, MW-02, MW-03, and MW-05 are positioned hydraulically

downgradient of the four surface impoundments and will be used as the compliance point
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monitoring wells. All nested wells at these monitoring locations will be monitored, including

MW-OIS, MW-OISI, MW-02, MW-03S, MW-03SI, MW-05S, MW-05SI,' MW-05DI, and

MW-05D.

The remaining wells in the monitoring system MW-04, MW-06, MW-07, MW-08, MW-09S,

MW-09I, MW-09D, MW-IOS, MW-IOI, MW-IOD, MW-11, MW-12, and MW-13 will be

used to monitor groundwater surface elevations for each semi-annual sampling event. This

data will be used to complement groundwater surface elevation data collected from the other

wells to better assess groundwater flow patterns during the post-closure care period.

Sampling of wells at these locations is not warranted during the compliance post-closure

period due to the fact that they are either removed from the compliance point (MW-08,

MW-09, and MW-11), or are not located downgradient of the waste management area

(MW-04, MW-06, MW-07, MW-10, MW-12, and MW-13). Also, concentrations of the

principal constituents (outlined in Section E-2d) detected in compliance point wells have

generally been orders of magnitude lower or non-detectable in these weUs.

E-3b Post-Closure Groundwater Sampling Plan

In accordance with 40 CFR 264.99(f), compliance monitoring sampling ever^ts wUl be

conducted semi-annually during and after the compliance period portion of the post-closure

care period. A schedule for these post-closure monitoring sampling events is presented in

Table E-2. The 40 CFR Appendix IX screening analysis will be performed on samples

collected annually from compliance point monitoring wells in the first semi-annual sampling
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event. A schedule for post-closure groundwater monitoring reporting is presented in

Section E-3e.

Table E-2

Post-Closure Monitoring Schedule for Groundwater Sampling Events

Schedule for... Sampling Event Completed no later than...

Semi-Annual Post-Closure

Sampling Events

1st Semi-Annual May 15

2nd Semi-Annual November 15

Depending on the results of the compliance monitoring program, an application for permit

modification proposing a detection or corrective action monitoring program will be submitted

at the end of the compliance period, if required. As required, such a permit modification

will describe aU changes to the scope, frequency, and scheduling of monitoring for the

remainder of the post-closure care period.

For each scheduled post-closure sampling event, one groundwater samples will be collected

from each of the following monitoring wells: MW-OIS, MW-OISI, MW-02, MW-03S,

MW-03SI, MW-05S, MW-05SI, MW-05DI, and MW-05D (or possibly additional or

alternate monitoring wells installed prior to the permitted portion of the post-closure care

period).

Groundwater samples will be collected and analyzed for the parameters presented in Section

E-3c. All groundwater monitoring activities will be performed in accordance with the EPA
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TEGD, and conducted under the supervision of a qualified geologist or hydrogeologist. A

summary of the sampling methodology to be used for each post-closure groundwater

sampling event is presented in Sections E-3b(l) through E-3b(4).

E-3b(1) Monitoring System Inspections

At the time of each post-closure monitoring sampling event, prior to the collection of any

groundwater samples, an inspection of each monitoring well will be conducted to establish

the continued integrity of the monitoring system. Typical inspection forms providing

checklists for conducting these monitoring system inspections are presented in Figure E-3.

These Post-Closure Groundwater Monitoring System Inspection Report Forms will be

completed and submitted to the Textron Lycoming Post-Closure Contact as described in

Section E-3e.

As indicated in Figure E-3, each monitoring well will be sounded to obtain a depth

measurement to the bottom of the monitoring well. These measurements will be compared to

the original depth to bottom measurements to assess the degree of sedimentation that has

occurred in each monitoring well since the time of installation. The inner casing, outer

casing, and surface grouting around each well will also be visually examined to identify any

evidence of deterioration or malfunction.
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Figure E-3

Typical Post-Closure Groundwater Monitoring System Inspection
Report Form

I

Textron Lycor
Post-Closure Inspection C

ning .
Date of inspection (month/day/year):

hecklist
Time of inspection (hours)

Inspection Element
Status

Acceptable
(Y/N)

Action Required If Status Not A^eptable

Inner Case Integrity -

Well Screen
-

f

Surface Seal

Outer Casing Integrity

Monitoring Wells Locked

Concrete Apron Integrity

Other:

Post-Closure Contact Notified:

□ Yes □ No

Inspected by (signature):

Maintenance or Action Required:

□ Yes □ No

Name and Title:

Response Timing:

□ Urgent □ Routine □ None required

Company:
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Figure E-3, Continued

Typical Post-Closure Groundwater Monitoring System Inspection
Report Form

I

Monitoring
Well Depths

Depth to Bottom
(feet)

Original Depth
to Bottom (feet)

1

Comments

MW-IS .

MW-ISI

MW-2
-

MW-3S

MW-3SI

MW-4

MW-5S
j

MW-5SI

MW-5DI

MW-5D

MW-6
'

MW-7

MW-8

MW-9S

MW-9I

MW-9D

MW-IOS

MW-IOI

MW-IOD

MW-11

MW-12

MW-13
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I

In the event that a need for maintenance is identified during implementation of the

post-closure monitoring program which compromises monitoring wfell integrity or precludes

the ability to sample, prompt maintenance actions will be taken and sampling will be

temporarily delayed until appropriate maintenance has been completed. If it is determined

that such maintenance is required and may impact the groundwater monitoring reporting
/

schedule presented in Section E-3e, the EPA Regional Administrator and the DEP

Commissioner will be notified.

E-3b(2) Groundwater Surface Elevation

Prior to groundwater sampling, groundwater level measurements will be taken at each

monitoring well to determine the volume of water present in each of the monitoring wells to

be sampled and to determine the direction of groundwater flow. The groundwater level

measurements will later be tabulated and contoured for the monitoring wells. Groundwater

level measurements will be obtained using an electric water level recorder. The water level

recorder will be decontaminated with a analyte-grade methanol rinse and an analyte-free

de-ionized water rinse between monitoring wells.

Groundwater flow rate will also be estimated annually using the hydraulic conductivity data

and procedure referenced in Section E-2c, and the groundwater surface gradient calculated

from the most recent groundwater surface elevation data. These determinations will be

made annually in accordance with 40 CFR 264.99(e), as described in Section E-3e.
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E-3b(3) Groundwater Sampling Quality Assurance/Quality Control (QA/QC)

Field QA/QC procedures to be used for the semi-annual sampling events will be based on

guidelines set forth in the RCRA Groundwater Monitoring Technical Enforcement Guidance

Document (TEGD).

To assess groundwater sampling equipment decontamination procedures, two field blanks will

be collected during each groundwater sampling event. One field blank will be collected by

pouring de-ionized analyte-free water supplied by the laboratory through one of the

pre-cleaned teflon bailers used that day for groundwater sampling. The other field blank will

be collected by rinsing the vacuum filtration apparatus with analyte-free de-ionized water.

The rinsate will be collected in appropriate laboratory-supplied containers. The bailer field

blank will be analyzed for the same constituents as the groundwater samples collected on that

day. The filtration apparatus field blank will be analyzed for only the same metals

constituents as the groundwater samples collected on that day.

Teflon bailers used to collect groundwater samples during the post-closure monitoring

program and vacuum filtration equipment will be decontaminated under controlled laboratory

conditions (pre-cleaned) prior to field mobilization, or in the field (as required) using the

following procedure:

1. Alconox and tap water wash

r

2. Tap water rinse

3. 10% Nitric acid solution rinse

4. De-ionized water rinse
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5. Reagent-grade methanol rinse

6. Air dry '

7. "De-ionized water rinse

Cleaned sampling equipment will be wrapped in aluminum foil (shiny-side out) when

transported into the field. Upon collection, groundwater samples will be immediately

transferred from the pre-cleaned teflon bailer directly into the laboratory-supplied containers.

A new pair of disposable latex surgical gloves will be worn during the collection of each

groundwater sample. Appropriate quantities of the preservatives specified in Table 4-1 of the

TEGD (see Appendix E-10) for each group of analytical parameters presented in Section
n

E-3c will be added to the sample containers.

One trip blank will accompany sample containers for each sampling event. The trip blank

will consist of a set of 40 milliliter vials containing analyte-free de-ionized water supplied by

the laboratory. The purpose of the trip blank will be to detect the presence of

laboratory-induced volatile organic compounds which may be introduced into sample

containers during their preparation or during the extraction of the groundwater samples in the

laboratory.

All field metering equipment for the measurement of temperature, pH, and specific

conductivity will be calibrated prior to use during each sampling event. pH and specific

conductance will be measured in the field in quadruplicate for each well. The parameters pH
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and specific conductance will be measured prior to well evacuation, after the removal of each

well volume, and after sampling as a check on the stability of the sampled groundwater over

time. *

Sample containers will be labelled with the following information:

• project name;

• unique sample identification;

• analysis to be performed;

• sampling date; and

• preservative identification, if applicable.

Sample containers will be packaged in shipping coolers containing a sufficient amount of

protective packaging material to prevent breakage. Ice packs will be packaged with the

sample containers to maintain a temperature of 4° Celsius. Samples, accompanied by the

chain-of-custody records will be shipped to the laboratory within 24 hours of collection via
j

courier or overnight shipment.
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E-3b(4) Groundwater Sampling Procedure

Groundwater samples will be collected using the following procedure:

1. Calibrate pH and specific conductance meters with appropriate buffer solutions ̂ d

water of known specific conductance prior to each sampling event.

2. Unlock protective casing, remove monitoring well cap and sample air near well

head for volatile organic compounds using an HNu photoionization detector.

3. Measure and record the static groundwater level using an electric water level

indicator. Groundwater measurements will be recorded to 0.01 feet. The depth to

the bottom of the well Will also be measured.

4. Compute the volume of groundwater in the well casing and surrounding gravel

pack. A minimum of five times this volume will be evacuated (purged) from each

monitoring well using a centrifugal pump prior to sampling. A valve will be used

to restrict the flow until stabilized drawdown has been achieved. The groundwater

will be pumped in such a way as not to cause turbulence that may strip out volatile

organic compounds. The resulting specific capacity will then be computed. In

addition, a check valve will be placed at the intake of the hose to prevent the

groundwater from back-flowing into the monitoring well.

5. Measure temperature, pH, and specific conductance prior to well evacuation, after

the removal of each well volume, and at the end of sampling to monitor the

stability of the samples of groundwater over time.
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6. Remove two bailers of groundwater from each well prior to sampling using a pre-

cleaned bailer.

7. Collect the groundwater sample using a pre-cleaned teflon bailer and unused length

of polypropylene rope. The rope and bailer will not contact the ground during

sampling. The order in which groundwater parameters will be sampled are as

follows (includes parameters for 40 CFR 264 Appendix IX sampling rounds);

• Volatile organic compounds (VOCs)

• Semivolatile organic compounds

• Polychlorinated biphenyl compounds (PCBs)

' • Metals

• Cyanide

• Sulfide

Samples will be collected and transferred to sample containers in a manner that

prevents agitation of the sample to minimize the escape of any VOCs during

sampling.

8. Samples collected for metals analysis will be field filtered with a vacuum filtration

apparatus equipped with a 0.45 micron filter and submitted for dissolved metals

analysis.

9. Label and place all sample containers into shipping coolers containing ice packs.
/

Record sampling details in field notebook and complete ttie chainK>f-cust(xly form.
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10. Decontaminate the thermometer, and pH and specific conductance meters with

^alyte-free deionized water. The bailer, rope, and surgical gloves used will be

•  discarded in plastic bags and replaced.

11. Repeat Steps 2 through 10 for each monitoring well sampled.

12. Collect one field blank from a pre-cleaned bailer prior to sampling and analyze for

i  ;! the same constituents as groundwater samples collected that day. Collect one field

n  blank from the filtration apparatus after decontamination (between filtering
lJ

groundwater samples) and analyze only for the same metals constituents as ^
' I

i

,  groundwater samples collected that day. The field blanks will be collected to

I  ensure that proper field equipment decontamination procedures were performed.

13. One trip blank will accompany each shipment of groundwater samples. The trip
I

blank will be^^analyzed for volatile organic compounds only.

i  ' 14. Sample containers will be properly packaged in shipping coolers and transported to

i  the laboratory via a courier or shipped overnight. Samples from each sampling

event will be shipped to the laboratory within 24 hours after collection. Shipping
I

papers and chain-of-custody records will accompany the samples during transit.
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E-3c Groundwater Analytical Parameters and Methods
[40 CFR 270.14{G)(7)(lii)l

In accordance with 40 CFR 270.14(c)(7)(iii), the analytical parameters and methods proposed *

for the compliance period are presented in Sections E-3c(l) and E-3c(2). Laboratory QA/QC

procedures for groundwater analyses are presented in Section E-3c(3).

E-3c{1) Semi-annual Post-Closure Monitoring Anaiytical Parameters
and Methods ^

All semi-annual groundwater samples collected as described^In Section E-3b will be analyzed

for the 40 CFR 264 Appendix IX parameters presented in Table E-3 throughout the

compliance period and remainder of the post-closure care period. These parameters are

proposed based on the data presented in Section E-2d, and may be revised or supplemented

as appropriate based on the results of the ongoing assessment monitoring currently being

conducted.

The EPA-approved analytical methods to be used for each of these parameters and the

\  corresponding Practical Quantitation Limits (PQLs) are also indicated in Table E-3. Actual

method detection limits may be below the PQLs indicated in Table E-3. The rationale for

selecting these parameters/constituents for groundwater monitoring during the post-closure

care period is presented in the following sub-sections.
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Table E-3

Post-Closure Groundwater Monitoring Analytical Parameters

— Category Parameter

EPA

Approved
Method^

Practical

Quantification
Limie (pg/0

RCRA Indicator PH 9040 X NA

Parameters
Specific conductance 9050 NA

L Site Specific Metals Cadmium 7131 1

Cliromium 7191 10

■V

1
Nickel 6010 50

Site-Specific Volatile 1,1,1 -trichloroethane 8240 5

1

Organics
Chloroform 8240 5

Methylene Chloride 8240 5

I Chloroethane 8240 10

Tnchloroethene 824p 5

1
)

'  [
Chlorobenzene 8240 5

1,2-Dichlorobenzene 8240 5

!
1 1,4-Dichlorobenzene 8240 5

Tetrachloroethene 8240 5

1
1 Vinyl Chloride 8240 10
f

Cis-1,2-dichloroethene 8240 5

i Trans-1,2-dichloroethene 8240 5
1

Benzene 8240 5

Toluene 8240 5
1

'

Xylene 8240 5

V Ethylbenzene 8240 5

'  From "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846).
^ Estimated Method Detection Limit from "Test Methods for Evaluatmg Solid Waste, Physical/Chemical

Methods" (SW-46).
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RCRA Indicator Parameters — The RCRA indicator parameters pH and specific

conductance have been selected to provide broad identification of potential groundwater

quality impacts caused by any releases of organic or inorganic constituents. The RCRA

indicator parameters TOC and TOX are not included because compound-specific quantitative

analysis will be performed during each semi-annual sampling round for halogenated and

non-halogenated organics, in addition to analyses for additional 40 CFR 264 Appendix IX

organic compounds.

Site Specific Volatile Organics — EPA Method 8240 analysis has been selected to monitor

the concentrations of volatile organic constituents (VOCs) detected in compliance point wells

in previous detection and assessment monitoring (see Section E-2d). These VOC constituents

incluile: 1,1,1-trichloroethane, chloroform, methylene chloride, chloroethane,

trichloroethene, 1,1-dichloroethane, chlorobenzene, 1,2-dichlorobenzene,

1,4-dichlorobenzene, tetrachloroethene, vinyl chloride, cis/trans-1,2-dichloroethene, benzene,

toluene, xylene, and ethylbenzene. These organic species were all reported as non-detected

in a sludge sample collected from the former surface impoundments (see Section C-2), but

several were detected in closure soil samples collected after the impoundments were

excavated.

" V

Site Specific Metals — Cadmium, chromium, and nickel have been selected as monitoring

parameters due to their presence in compliance point monitoring wells identified during the

detection and assessment monitoring^ programs (see Section E-2d). These inorganic

constituents were present in the sludge stored in the settling lagoons and have been
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historically detected in groundwater at the compliance point. However, the current

concentrations of these constituents in groundwater at the compliance point are generally

undetectable, marginally detectable, and/or below their corresponding concentration limit

from 40 CFR 264.94, Table 1 (where applicable).

E-3c(2) Annual 40 CFR 264 Appendix IX Monitoring Analytical Parameters
and Methods

A screening analysis for 40 CFR 264 Appendix IX (Appendix IX) constituents will also be

conducted for all compliance point monitoring well locations annually during the compliance

period in accordance with 40 CFR 264.99(g). Screening for Appendix IX constituents will

be conducted each year during the first semi-annual sampling event (see Table E-2). The

EPA-approved analytical methods specified in 40 CFR 264 Appendix IX will be used for

each Appendix IX constituent. If any additional Appendix IX constituents are detected based

on annual Appendix IX screening analysis, these constituents will be added to the semi

annual monitoring list presented in Table E-3, as described in Section E-3f.

The following wells have been selected as the compliance point monitoring locations for

Appendix IX screening analysis: MW-OIS, MW-02, MW-03S, and MW-05S. Monitoring

wells specified at locations where nested well groups have been installed (MW-01, MW-03,

and MW-05) were selected based on the relatively higher levels of Appendix IX constituents

previously detected in these individual wells, as compared to the other well(s) in the same
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nested monitoring group. The remaining well(s) in each nested monitoring group will be

analyzed for the semi-annual Appendix IX monitoring constituents listed in Table E-3.

i

\

The following Appendix DC parameters, grouped by analyte type and analytical methods, are

proposed for Appendix IX screening (with EPA-approved analytical methods indicated):

• volatile organic compounds (EPA Method 8240)

• Appendix IX metals (EPA SW-846 methods - see Appendix E-9)

• total cyanide (EPA Method 9010)

• semi-volatile organic compounds (EPA Method 8270)

• PCBs (EPA Method 8080)

• sulfide (EPA Method 9030)

A detailed list of all Appendix IX constituents to be analyzed under each of the above

methods is presented in Appendix E-9. Appendix E-9 lists the common name, chemical

abstracts name, CAS No., and Practical Quantification Limit (PQL) for each analyte included

in the parameter groups specified for each EPA-approved method listed above.

It is proposed to exclude pesticide and herbicide parameters from the annual Appendix IX

screening analysis because no detections of these compounds were reported for first year

(1981/1982) detection monitoring of 40 CFR 265 Appendix III compounds in compliance

point wells. It is also proposed to exclude polychlorinated dibenzo-p-dioxin and

dibenzofuran compounds from the Appendix IX screening analysis because there is no record

indicating that these compounds were ever used on site.
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E-3c(3) Laboratory Quality Assurance/Quality Control (QA/QC) Procedures

Laboratory QA/QC procedures will comply with the requirements set forth in EPA SW-846
'

"Test Methods for Evaluating Solid Waste: Physical/Chemicd Methods", third edition,

November, 1986. At a minimum, the specific QA/QC procedures used on every set of

samples will include:

(

Organic Compou^s

• Preparation Blank Analysis y

• Matrix Spike/Matrix Spike Duplicates

• Surrogate Spike Recovery

Inorganic Compounds

• Preparation Blank Analysis

• Sample Spike Analysis

• Sample Duplicate Analysis

• Laboratory Control Samples

•  ICP Interference Check Sample Analysis

Laboratory data documenting these QA/QC measures will be incorporated in the original

laboratory reports and will be maintained on file at Textron Lycoming during the

post-closure care period.

iMMiranlliLi^cMilst^ E-57



E-3d Groundwater Protection Standard

[40 CFR 270.14(c){7){iv), 264.941

Due to the status of the on-going assessment monitoring program, a groundwater protection

standard for ti^e compliance monitoring program has not been included. Textron Lycoming

will develop a groundwater protection standard in accordance with 40 CFR 264.94 for the

waste management area. As provided by 40 CFR 264.94(a)(3), Textron Lycoming may

establish alternate concentration limits that are protective of human health and the

environment in accordance with 40 CFR 264.94(b). Alternate concentration limits may f)e

appropriate for the waste management area for the following reasons:

• Groundwater beneath the waste management area is naturally unfit for human

consumption due to the high salinity as a result of the proximity to the Housatonic

River estuary. Long Island Sound, and the tidal drainage ditch. Chloride levels in

monitoring well MW-05S have ranged as high as 4,241 mg/f, and sodium levels in

MW-05S have ranged as high as 2,809 mg/f.

• Groundwater beneath the waste management area is not used as a drinking water

\

supply, nor are there any drinking water wells located downgradient of the site.

• Groundwater beneath the waste management area does not discharge to any surface

water body or other aquifer that is a potential drinking water source. All groundwater

beneath the waste management area discharges directly to Long Island Sound, a Class

SC/SB surface water body.

• The only environmental receptors of concern are the aquatic organisms of Long Island

Sound.
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Establishment of alternate concentration limits for the groundwater protection standard in

accordance with 40 CFR 264,94(b) would require:

t

•  Identification of all Appendix IX hazardous constituents present in groundwater at the

compliance point.

• Evaluation and establishment of site-specific groundwater exposure pathways from the

waste management unit.
\

• Evaluation and/or modeling of Appendix IX constituent transport in groundwater

(including its ultimate discharge to surface water).

•  Identification of receptors along each exposure pathway and evaluation of any resulting

risks to human health and the environment.

f

Based on the above, an appropriate groundwater protection standard may be proposed for the

site in accordance with 40 CFR 264.94(b).

The data already obtained from the 1991 assessment monitoring events are currently being

reviewed and evaluated. Once the data is completely reviewed, Textron Lycoming will

determine whether there is sufficient information to develop alternate concentration limits for

the groundwater protection standard. Textron has not yet received its final report regarding

the following assessment monitoring activities conducted in 1991:

• New nested monitoring wells were installed in May 1991 to investigate deeper zones of

the uppermost aquifer.



• Water level measurements to evaluate any variations of groundwater surface elevations

as a result of the local tidal cycle were completed in 1991.

• Water level measurements collected from existing and new monitoring wells in 1991

have clarified and confirmed the somewhat complex groundwater flow patterns in the

vicinity of the waste management area indicated by previous monitoring data.

• New data obtained from the additional nested wells installed during 1991 that will

allow evaluation of the vertical gradients and vertical groundwater flow patterns at the

site.

• Slug testing was performed on all monitoring wells in 1991 to establish groundwater

hydraulic conductivity and flow rates for the uppermost aquifers.

The above information is essential to developing a groundwater protection standard for the

waste management area. The report being prepared to summarize the findings of the above

monitoring activities has not yet been received by Textron Lycoming.

In addition, the following issues also complicate the establishment of a groundwater

protection standard for Appendix IX constituents:

• groundwater flow anomalies in the former waste management area

• close proximity to an irregularly shaped surface water discharge area

•  tidal influence in groundwater discharge areas
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The most recent monitoring data from the assessment monitoring program will be evaluated,

and supplemented with any additional or evaluation investigation required to resolve the
)

above issues so that a groundwater protectfbn standard may be developed. Using this data,

Textron Lycoming has already begun to prepare a groundwater protection standard for

post-closure monitoring of the waste management area. The groundwater protection standard

will meet all applicable requirements specified in 40 CFR 264.94. Upon completion, this

groundwater protection standard will be submitted to DEP and EPA.

E-3e Post-Closure Monitoring Reporting [40 CFR 264.99(d)]

The Post-Closure Contact (see Section I-2e) will be responsible for the reporting and

recordkeeping associated with the post-closure groundwater monitoring program. During the

post-closure care period, groundwater monitoring data will be collected semi-annually as

indicated in Table E-2. The results for post-closure monitoring will be reported to the EPA
I

Regional Administrator and the DEP Commissioner semi-annually. An annual report will be

included with the second of two semi-annual monitoring reports each year. The schedule for

reporting this data is presented below in Table E-4.
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Table E-4

Post-Closure Groundwater Monitoring Reporting Schedule

1  Schedule for... Report
Submitted to EPA/DEP 1

on or before... 1

Semi-Annual Post-Closure
Monitoring Reports

1st Semi-Annual June 30

2nd Semi-Annual December 31 |

B

Semi-annual compliance monitoring reports for the post-closure care period will include the

following information; '

• presentation of the groundwater monitoring analytical data for the most recent sampling

round ^

,• determination of groundwater flow data ^

•  statistical comparisons including the groundwater monitoring analytical data for the

most recent sampling round

i
All annual reports will include the following information:

• presentation of all groundwater monitoring analytical data for the year

•  statistical comparisons using the entire year's data

• groundwater elevation data for the entire year

• determination of groundwater flow direction

• estimation of groundwater flow rate
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Statistical comparisons will be performed in accordance with 40 CFR 264.97(h) as required

!  by 40 CFR 264.99(d). Analysis of Variation (ANOVA) or an alternate method specified in
I  40 CFR 264.97(h) will be used to compare the mean data for each constituent detected in

each compliance point monitoring well to the groundwater protection standard. If required,

'  some data collected from the detection and assessment monitoring programs will be used

along with the compliance monitoring data to make the required statistical comparisons
'  I

required by 40 CFR 264.99(d).

The Post-Closure Contact will maintain on file throughout the post-closure care period all

monitoring data, all monitoring reports submitted, and all laboratory QA/QC submittals for

Jh the detection monitoring system. The Post-Closure Contact will also maintain on file all
monitoring system inspection records as described in Sections E-3b(l) and I-2b(3). .

i

I

If after receipt of the most recent monitoring data, the Post-Closure Contact determines that:

• an exceedance of groundwater protection standards established under 40 CFR 264.94,

or

• detection of an additional Appendix IX constituent,
r

has occurr^ at the compliance point, the EPA Regional Administrator and the DEP
j

Commissioner will be notified and appropriate actions will be taken as described in

Section E-3f.

If any events occur that may impact Textron Lycoming's ability to meet the post-closure

monitoring reporting schedule presented in Table E-4 (i.e., difficulty with laboratory
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.  1

, *1

I

' J

/

(

turnaround, damage to monitoring system integrity, etc.), the EPA Regional Administrator

and the DEP Commissioner will be notified prior to the scheduled reporting date.

E-3f Compliance and Corrective Action Monitoring Notification
Requirements [40 CFR 264.99(g), (h), (i), and (j)]

In accordance with 40 CFR 264.99(g), if the Post-Closure Contact determines based on the

results of the annual analysis for 40 CFR 264 Appendix IX constituents, that Appendix IX

constituents are present in groundwater at any compliance point monitoring well that are not

already identified in the permit as monitoring constituents, Textron Lycoming will:

• Re-sample within one month and repeat the Appendix IX analysis. If the second

analysis confirms the presence of additional constituents, Textron Lycoming will report

the concentration of these additional constituents to the EPA Regional Administrator
r

and the DEP Commissioner within seven days after receiving the second analysis and

add them to the monitoring list.

•  If Textron Lycoming elects not to re-sample, the concentrations of these additional

constituents will be reported to the EPA Regional Administrator and the DEP

Commissioner within 7 days after receipt of the initial analysis and the constituents will

be added to the monitoring list.
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In accordance with 40 CFR 264.99(h), if the Post-Closure Contact determines in accordance

with 40 CFR 264.99(d) that any concentration limits established under 40 CFR 264.94 are

being exceeded at any monitoring well at the compliance point, Textron Lycoming will:

• Notify the EPA Regional Administrator and the DEP Commissibner of this finding in

writing within seven days.

• Submit to the EPA Regional Administrator and the DEP Commissioner an application

for a permit modification to establish a corrective action program meeting the

requirements of 40 CFR 264.100 within 90 days (because an engineering feasibility

study for corrective action is submitted herein in Section E-3g). The application-will

contain the following information:

• A detailed description of corrective actions that will achieve compliance with the

groundwater protection standard specified in the permit under 40 CFR 264.99(a).
j

• A plan for a groundwater monitoring program that will demonstrate the

effectiveness of the corrective action.

I  '

In lieu of the above procedures, Textron Lycoming may elect to make a demonstration under

40 CFR 264.99(i) if they believe that the statistically significant increase identified for
j

groundwater monitoring cojnstituents or parameters is either due to a source other than the

former surface impoundments, or an error in sampling, analysis, or statistical evaluation or
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natural variation of the data. If Textron Lycoming elects to make such a demonstration, the

following actions will be taken:

• EPA Regional Administrator and the DEP Commissioner will be notified within seven

days that Textron Lycoming intends to make a demonstration under 40 CFR 264.99(i)

• a report will be submitted within 90 days to the EPA Regional Administrator and DEP

Commissioner demonstrating that a source other than the former surface impoundments

caused the contamination, or that the apparent contamination resulted from an error in

sampling, analysis, or evaluation

• an application for a permit modification will be submitted within 90 days to the EPA

Regional Administrator and DEP Commissioner to make any appropriate changes to the

compliance monitoring program

• monitoring in accordance with the on-going compliance monitoring program will be

continued

If for any reason during the compliance monitoring period it is determined that the detection

monitoring program no longer satisfies the requirements of 40 CFR 264.99, an application

for a permit modification will be submitted within 90 days to the EPA Regional

Administrator and the DEP Commissioner in accordance with 40 CFR 264.99(j) to make any

appropriate changes to the monitoring program.

The Post-Closure Contact will be responsible for taking all the necessary actions outlined

above in Section E-3f during the post-closure care period. ^
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E-3g Engineering Feasibility Plan for Corrective Action
[40 CFR 270.14(c)(7)l

^TThe foitowing^n^^^ T^ibility Plan for Corrective Actibn~is preswit^"^tcT5atisfy~the

requirement established in 40 CFR 270.14(c)(7) to include such a plan in the RCRA

Post-Closure Permit Application'. In accordance with 40 CFR 270.14(c)(7), facilities that are

to begin monitoring under the RCRA permit period with a compliance monitoring program in

accordance with 40 CFR 264.99 are required to submit an Engineering Feasibility Plan for

Corrective Action.

Because the Engineering Feasibility Plan for Corrective Action is to be implemented in

response to a hypothetical release case, the completeness of the plan is limited due to the

inherent lack of information in the following areas:

•  identification of the type of contaminants present (i.e. organic or inorganic, specific

gravity less than/ greater than 1.0, etc.)

•  identification of specific contaminants involved in the releasd^ and their respective

physical, chemical, and fate and transport properties

• maximum concentration level of contaminants

•  location of contaminants (i.e. monitoring wells affected by release)

•  specific permit conditions for the groundwater protection standard including hazardous

constituents to be monitored for and corresponding concentration limits
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The Engineering Feasibility Plan for Corrective Action is described in Section E-4f(l)

through Section E-4f(8). This plan outlines a Corrective Action Program in accordance with

CFR^64riWTo"¥eTrnpIe~ment^~m the'evOTt that siich a]prbgranri^r^uif^~uhdCT

40 CFR 264 Subpart F regulations.

E-3g(1) Application for Permit Modification to Establish
a Corrective Action Program [40 CFR 264.99(h)]

In the event that concentrations of hazardous constituents are detected above the permitted

concentration limits established under 40 CFR 264.94 at the compliance point as described in

40 CFR 264.99(h), the Post-Closure Contact will prepare and submit to the EPA Regional ^

Administrator and the DEP Coipmissioner an application for a permit modification to

establish a Corrective Action Program. This application will include a Corrective Action

Plan with a detailed description of the corrective actions to be implemented as described in

Section E-3f. An outline of this Corrective Action Plan is presented in the following

sections. The Post-Closure Contact will be responsible for preparing any necessary

application for permit modification to establish a Corrective Action Program, overseeing the

Corrective Action Program, and preparing and submitting any required reports or

notifications during implementation of the program.
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E-3g(2) Compliance with the Groundwater Protection Standard
[40 CFR 264.100(a)]

The goal of the Gorreetive Action-Program will-be/o attain compliance with-the groundwater

protection standard in accordance with 40 CFR 264.100(a). The groundwater protection

standard specified in accordance with 40 CFR 264.9 in the RCRA Post-Closure Permit will
/

include:

• a list of hazardous constituents identified under 40 CFR 264.93

• concentration limits under 40 CFR 264.94 for each of those hazardous constituents

•  the applicable compliance point under 40 CFR 264.95

•  the applicable compliance period under 40 CFR 264.96 \

E-3g(3) Identification of Extent of Contamination

Based on the results of monitoring conducted to date, a field investigation will be described

in the Corrective Action Plan. This field investigation will be designed to identify the extent

of contamination found to be present in the area of the former surface impoundments

associated with the detected release to groundwater. In accordance with 40 CFR

264.100(e)(1) and (2), the field investigation will be designed to adequately characterize the

extent of any contaminant plume extending between the compliance point and the

downgradient property boundary and beyond the facility property boundary where necessary

to protect human health and the environment.
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The scope of any field investigation will be dependent upon the scope and results of

monitoring conducted prior to the application for permit modification described in Section

E-3g(l)! If the existing data is suffidient to adequately characterize the contaminant plume,

the field investigation may have a limited scope, or may not be necessary at all.

The field investigation will include, as appropriate; additional monitoring wells (additional
(

monitoring locations qnd/or additional monitoring depths); soil borings; soil, groundwater,

and surface water sampling, laboratory analysis, geophysical investigations, or other

necessary field investigation measures. All field work will be completed in accordance with

the RCRA TEGD as described in Section E-1 through E-3. In accordance with 40 CFR

264.100(e)(2), if it is necessary as a part of the field investigation to conduct aspects of the

field investigation (i.e., sampling, monitoring well installation, etc.) beyond the property

limit, Textron Lycoming will make their best effort to obtain the necessary permission from

the third parties involved to conduct these aspects of the field investigation.

E-3g(4) Evaluation and Selection of Remedial Alternatives

Based on the field investigation (see Section E-3g(3)) or other data collected to date, if the

concentrations of hazardous constituents identified in any of the environmental media (i.e.

soil, groundwater, or surface water) are found to exceed the proposed RCRA Action Levels
(

published in the July 27, 1990 Federal Register or other appropriate site-specific health

risk-based levels, the available remedial alternatives will be evaluated.
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