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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.

Weliran[l[]C^i?ciji]t5(s(}Q E-5



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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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
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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.
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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
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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

WehranllroCD^alDtscgilo ^ E-39



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

1lllelU«llllD[]^!!7QBl05(^ E-55



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.
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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
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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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Remedial alternatives will be evaluated based on their:

• ability to achieve compliance with the groundwater protection standard established

under 40 CFR 264.92 at the compliance point, and beyond the compliance point as

required by 40 CFR 264.100(e)(1) and (2)

•  reduction of potential risk to human health and the environment ^

•  implementability

I

•  short-term effectiveness ;

•  long-term effectiveness

• cost

Remedial alternatives will be evaluated to remove or treat hazardous constituents in place in

all affected environmental media as required to achieve compliance with the groundwater

protection standard. Remedial alternatives to be potentially considered would include:

• groundwater recovery and treatment to contain contaminant migration and mitigate

levels within the contained zone

• further containment of any hazardous constituents found to be present in the waste

management area

• excavation and removal or in-place treatment of contaminated soils in any source areas

within the waste management area

• a combination of two or more of the above alternatives

• no action alternative
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Based on an evaluation of these or other available remedial alternatives, a remedial

alternative will be selected.

E-3g(5) Implementation of Selected Remedial Alternatives

If it is determined that the "no action" remedial alternative is not protective of human health

and the environment, the selected remedial alternative will be implemented in accordance

with an approved schedule.

E-3g(6) Description of Monitoring Program to Demonstrate the Effectiveness of
the Corrective Action Program [40 CFR 264.100(d)]

The monitoring program to be used to demonstrate the, effectiveness of the Corrective Action

Program will be a compliance monitoring program as outlined in Section E-3. As described

in Section E-3 the specific monitoring system to be used for compliance monitoring will be

dependent upon the available data from all monitoring conducted to date. Wells in addition

to the current monitoring system (see Section E-2) may be required to adequately monitor

any contaminant plume that may exist, depending on where contaminants are detected, what

concentrations they are detected at, and what the specific fate and transport characteristics of

those contaminants are. The constituents to be monitored for during the Corrective Action
I

Program will be those 40 CFR 264 Appendix IX constituents identified to be present through

previous monitoring at the compliance point. Comprehensive Appendix IX screening will

not be conducted during the Corrective Action Program. Appendix IX analysis will have
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already been conducted at that point as a part of the annual Appendix IX screening analyses

that will be conducted during the compliance period proposed in Section E-3. This

comprehensive Appendix IX monitoring is believed to be adequate to confirm detections for

any Appendix IX constituents present, thereby precluding the need for additional
)

comprehensive Appendix IX analysis^

E-3g(7) Schedule for Corrective Action Measures [40 CFR 264.100(e)(3)]

I

In accordance with 40 CFR 264.100(e)(3), a schedule will be submitted along with the

Corrective Action Plan as a part of the application for permit modification described in

E-3g(l). The schedule will include reasonable time periods for the initiation and completion

of all corrective action measures.

E-3g(8) Termination of Corrective Action Measures [40 CFR 264.100(e)(4)]

In accordance with 40 CFR 264.100(e)(4), the Corrective Action Program described in this

Section will be terminated once the concentration of hazardous constituents under

40 CFR 264.93 are reduced to levels below their respective concentration limits specified in

the permit under 40 CFR 264.94 or alternate levels established under the Corrective Action

Program. After termination of the Corrective Action Program, an appropriate detection

monitoring program will be instituted in accordance with 40 CFR 264.98 for the remainder

of the post-closure period.

\  L ^
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E-3g(9) Reporting and Notification [40 CFR 264.100(g) and (h)]

The Post-Closure Contact will prepare and submit semi-annual reports to the EPA Regional

Administrator and the DEP Commissioner describing the effectiveness of the Corrective

Action Program.

If it is determined at any time that the Corrective Action Program no longer satisfies the

requirements of 40 CFR 264.100, the Post-Closure Contact will submit, within 90 days, an

application for a permit modification to make any appropriate changes to the program.
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LEGGETTE, jBRASHEARS
CONSULTING GROUND -W A

72 DANBURY

WILTON, CT.

& GRAHAM, INC.

TER GEOLOGISTS

ROAD

0 6 8 9 7

W 1 « I ̂  u I I

^  I

LOCATION

COUPLCTEO.

SLraLford, Conn.

July 20, 1983

co^'x" . East coast Drilling
^  Co.

oniiLiNa Hollow-Stem auger
UCTHOO

sauplinq faplit spoon & ditch
uETHOO ^ f.

J. Naso, Jr.SAMPLE!

CXAUINCO BY

BEFERENce j^and Surface
POINT -

elevation

OF H.P.

WELL CONSTRUCTION
SCREEN 2' )PVC
TYPJ

2-inch 10
OIAU SLOT HO

SETTIHO .
18.92 - 28.92

CRAVEL PACK

SIZE
formation

^  CASINO
2-inch PVC

development.
suction pump

PUMPING TEST

DATE

DURATION

static water

LEVEL

PUMPING aTER

LEVEL

YIELD.

ua«k.: -"^S-l split-spoon #1
2/
— blow count

18-inch spoon

v.ater at iS-f&et bgl

"OEPTM IN FEET

FROM

s-i^/-
5.0

S-2

10

S-3

15.0

15

S-4

20.0

20

TO

3-3-5^

6.5

/-

10

5-11-1

_-12.il

15

3-2-3

16.5

20

9-7-11

21.5

25

WELL NO.

J2AJ£^

MW-6

PAGE ̂  OF ̂  PA
DESCRIPTION

t
Ditch - sand, very fine to medium, tan to bro

silt with muscovite; asphalt pavement

Sand, very fine to medium, tan to brown; silI
with muscovite

Material heaving into auger below S^^TL. I
Cannot spoon 10-11.5, use roller-bit & tc^ )

clean out. '

Ditch - sand, coarse to medium, brown, gravel.

fine to medium

I

ASand. verv coarse to medium; bro\ATi; gravel

annular to subangular. fine to medium

Ditch - sand, medium to coarse, brown; gravel
I

angular to subangular, fine to medium

Sand, very coarse to medium, some fine; brown

gravel, fine to medium t
Ditch - sand, coarse to fine, brown; gravel,

to medium

Driving spoon 20-21.5 6 inch heave - driller^I
asked to drive spoon 2 feet

Sand, very fine to coarse, brown; gravel fine

medium

Ditch - sand, coarse to fine, brown; gravel, r2

to medium
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1
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1

I

DC SCRlPTIOH

DEPTH IN TEET

12-13-

26^5_ J .^nd , very f i ne .Lo. e?? ̂  2_ian;f silt; gravej^

pi tch -^a_nd,_J;ine _Lo jnedium_wi^

Ditch - i"-' —

25.0

3025

3Q_^
15-7-1

31.5

- 25 ..
S-6

30.0 Sand, \>^Y_fine; tan to brown; silt with clay

Top of spoon might be heave from ±29' bgl

^  I



LtGGETTE.'BRASHEARS & GRAHAM, INC.
' COHSU.TmO OROUHO-W.T.B O.O.OG..TS WELL NO. -YYtufc- .-w.

MV)-7

7 2 OANBURY ROAD
WILTON, CT.

7/20/83 pAfiP ^ QP ^ PAGE^
.HATE otSCBIPTlOM

V  ̂

1-^

SLidlTorfi/ Conn..I ocAiioM . .P ' -

o*'® Jvily 21, 1983
COMPLfcTCO

uhillimo j£3st Coast Drill

oftULiNO )-iollow stem auger
uCTmOO

sr-ai'ho iplit spoon Gi _
uC T ItOO

sAMPLCt j. DasO/ iJr.
£XaminCO BY-
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n A I U r

UtLl COHSIBUCI.OM
scBCEN .2-inch PVC
TtPJ —

7-G-7

5.0.1 6.5.

10

.pitch---iuH.
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I 'jit=h.x^na,^ioriai£Sa£LXSHI^^
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-2-111
12.0

fine to mediunw_Jo^^
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10 15

OIAU.
2-inch _si.oT HO—

20-30 feet bgl

li-7-i:
16.5
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20
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20.0 21.5
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suction pump 20 25
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-?fi 5 - -•
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duration ,

SlAllC water
I.EV6L

PUMPING water
LEVEL
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-^-1 splitspoon #1
: U aRK 8:

2/Blow Count

18-inch spoon

' water at ±5Teet bgl

30

-  t-X fine# brown/;
Ditch - sand, very fine to fine, ,

gravel



FIGURE 1
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AVCO Lycoming Division
Stratford, Connecticut

Schematic Well Construction

LOCKING CAP

BENTONltE SLURRY-

'/ ■

PROTECTIVE CASING

LAND SURFACE

•CEMENT

2-INCH PVC CASING

— gravel pack- FORMATION SEDIMENTS

2-INCH PVCSCREEN (10-SLOT)

«

1'

Well

no.

I.D.

(inches)

Screen

(ft.

setting

bg)-/

Slot

size

Gravel

pack

,1

'  li 1 2.0 PVC 15 - 25 10 formation

.  1'
2 2.0 PVC 15 - 25 10 formation

C' 3 2.0 PVC 15 - 25 10 formation

\

4 2.0 PVC 25 - 35 10 formation

r- 5 2.0 PVC 20 - 30 10 formation

{
6 2.0 PVC 18.92 - 28,92 10 formation

n
7 2.0 PVC 20 - 30 10 formation

1/ Feet below grade.

Leggette. Brashears & Graham. Inc.
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Environmental Science & Engineering

APPENDIX
(Page of )

Log of Boring Inspector: Thomas R. Hughes Boring Number: MU-05D Total Depth: ^6^ Ft. Page 1 of 3

Project: Textron/Lvcoming Location; Stratford. CT Job No. A90A052.0005 Date Drilled: 3/7-8/91

Drilling Co.: LaFramboise Wei I Drilling. Inc. Method Used; Standard Hud Rotary Organic Vapor Instrument: None

Depth
(ft)

10-

15-

20-

25-

30-

35-

AO-

Sample
NumtDer

SS-01

SS-02

SS-03

SS-OA

SS-05

SS-06

SS-07

A5-

50-

SS-08

SS-09

55-

60-

65-

SS-10

SS-11

SS-12

Blow

Counts

Sample
Interval

10

10

11

19

19

17

11

13

21

15

17

1A

15

1A

12

12

12

12

11

1A

16

10

11

11

35

21

18

21

28

19

5-7

Adv./

Rec.

2A"/

16"

10-12 2A"/

2A"

15-17

20-22

25-27

30-32

35-37

2A"/

2A"

2A'7

23"

2A"/

21"

2A"/

17"

2A"/

15"

A0-A2

A5-A7

50-52

55-57

2A"/
8"

2A"/

16"

2A"/
1A"

2A"/

16«'

60-62

17

21

Sample Description
Strata

Change

5—

10-inches of SAND, medium, brown; little fine;
trace clay
-inches of PEAT, heavily fibrous with fresh wood and —
plant fragments; very slight organic odor

10—

1A-inches of SAND, medium, grayish-brown; little fine —
trace coarse

10-inches of PEAT, heavily fibrous with plant fragments—

5-inches of PEAT, moderately fibrous, plant fragmentsl5-
19-inches of CLAY, dark brown, moderately plastic;
slightly interbedded wit peat, fresh, fibrous;
moderately decayed peat in tip of spoon

A-inches of silty PEAT, very dark brown, weathered 20
1-inch of SAND, fine, gray; little gravel, fine; trace -
silt; trace sand, coarse
18-inches of PEAT, silty, brown; moderately weathered
with fresh plant fragments in tip of spoon
5-inches of SAND, fine, brown; some silt; trace gravel,-
fine; trace cobbles: granite, mica schist and quartzite—
3-inches of SILT, very dark brown; slightly micaceous -
with peat, fresh, fibrous -
Contact to 13-inches of SAND, very fine, gray; some -
silt; trace sand, fine; trace medium; poorly-sorted 30—
A-inches of SAND, fine, gray; little sUt; trace clay; -
trace sand, very fine; slight organic odor —
5-inches of SAND, brownish-gray; little(+) sand, very —
fine; slightly micaceous; trace plant fragments —
8-inches of SAND, fine, gray; little very fine; little -
medium; trace silt

SAND, medium, grayish-brown; little(+) coarse;
little(-) very coarse; trace fine; trace gravel, fine -

AO-

SAND, fine, gray to brown; little(+) medium; Lr£ce(+> -
coarse; trace(-) gravel, fine

SAND, fine, mottled gray to brown; some(+) medium;
trace coarse; well-sorted

A5-

50—

SAND, medium, gray; little(-) fine; trace(-) coarse; —
exceptionally well-sorted

55-

SAND, medium, gray; little coarse; little(-) very
coarse; tittle(-) gravel, fine; trace(+) sand, fine; -
trace(+) silt, relatively less well-sorted

60—

2A"/
16"

SAND, coarse, light yellowish-brown; some(-) gravel,
fine; little(-) medium, subrounded; trace(+) sand,
fine; trace(-) very coarse; trace(-) silt; moderately
well-sorted

65-

Remarks

Driller reports
thin peat layer
at 6.5-7.5 Ft.

Driller reports,
top of

principal peat
layer at 13 Ft.

Driller reports I
bottom of peat ,
at 28 Ft.

Gradation to

less sorted

sand and gravel i



APPENDIX

ENVIRONMENTAL SCIENCE & ENGINEERING, INC. (Page of _)

Log of Boring

Depth
(ft)

Boring Number: HW-05D Page 2 of 3

Sample
Number

70-

75-

BO

SS-

90-

95

100-

105'

SS-13

SS-U 18

SS-15 45

SS-16 15

SS-17 19

SS-18 24

SS-19

SS-20

SS-21

110-

115-

120-

125-

SS-22

SS-23

SS-24

SS-25

130-

135-

SS-26

Blow

Counts

Sample
Interval

22

21

22

14

15

21

19

20

18

11

13

17

22

36

12

12

13

17

10

12

13

12

24

20

11

17

13

16

25

27

28

29

Adv./

Rec.

65-67 24'V

6"

70-72 24"/

14"

75-77 24"/

80-82 24"/

13"

85-87

90-92

95-97

100-102

105-107

110-112

SANO, coarse, brown; little(+) gravel, fine to medium;
little(-) clay; trace(+) sand, very fine to fine;
poorly-sorted

24"/

12"

24"/

6"

GRAVEL, fine, brown; and sand, very coarse; little
gravel, medium; trace sand, fine to medium; trace clay;
moderately well-sorted; cobbles: granitic, subrounded

75-

SAND, coarse, brown; some(-) gravel, fine to medium;
trace(+) sand, medium; moderately well-sorted; cobbles:
granitic, subrounded

8-inches of SAND, coarse, brown; littleC-) gravel, 0—
fine; little medium, subrounded; trace(+) sand, medium
2-inches of COBBLES, granitic and quartzitic,
subrounded; and gravel, coarse
3-inches of SAND, medium, brown, well-sorted

85-

6-inches of SAND, very fine, pale brown, slightly
micaceous; 1/2-inch seam of sand, medium
Contact to 6-inches of SAND, medium, brown; little
gravel, fine; trace sand, very coarse; trace fine

SANO, medium, brown; little(+) gravel, fine; little(-)
sand, fine; trace(-) clay; cobbles: mica schist and
quartzite, rounded

24"/

14"

24"/

5"

24"/

14"

24"/
14"

115-117

35

25 120-122

37

34

37

17

27

34

37

24

33

33

24"/

20"

24"/

18"

125-127 24"/
14"

130-132

41

Sample Description

70—

Strata

Change

95-

100-

9-inches of SAND, medium, grayish-brown; and(-)
gravel', fine to medium; trace coarse; water-reworked
5-inches of GRAVEL, medium to coarse; with cobbles:
granitic, mica schist and quartzitic; subrounded to
rounded

GRAVEL, fine to medium, grayish-brown; cobbles,
reworked, rounded and angular mica schist; traces of
decayed rock, clayey; poorly-sorted

105-

6-inches of COBBLES: mica schist and quartz, water-
reworked, subrounded
8-inches of SAND, medium, gray; little(+) firie; trace
coarse; well-sorted

110—

8-inches of SAND, fine, gray; slightly micaceous;
little medium, well-sorted
Contact to 6-inches of SAND, very fine, pale grayish-
brown; slightly micaceous; trace silt

115

3-inches of SAND, very fine^, pale grayish-brown;
moderately micaceous; little silt
17-inches of SAND, medium, gray; some(+)coarse; trace
gravel, fine; well-sorted

120—

SAND, very fine, light gray, slightly micaceous;
trace silt; exceptionally well-sorted

1-inch of silty CLAY, grayish-brown
13-inches of SAND, very fine, light gray, moderately
micaceous; little(+) silt

125-

24"/
19"

SAND, very fine, light gray, slightly micaceous,
partially stratified; grading to SAND,, medium; trace
coarse in bottom 5-inches

130—J

135-

Remarks

Driller reports
heavy mud loss I
at 102 Ft. •



ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

APPENDIX :
(Page of )

Log of Boring Boring Number; HW-SD Page 3 of 3

Depth
(ft)

Sample
Number

Blow

Counts

Sample
Interval

Adv./

Rec. Sample Description
Strata

Change Remarks

SS-27 22 135-137

UO-

Wash

US-

Wash

150-

Wash

155-

Wash

160-

Uash

165-

Wash

170-

175-

ISO-

IBS-

190-

195

200-

32

2A"/

18"

29

29

UO

US

150

155

160

163

SAND, fine to coarse, gray; some gravel (angular to
subrounded quartzite and hornblende schist)

UO—

SAND, mediun to coarse, gray to dark brown; some
gravel, angular to subrounded quartzite and hornblende
schist

US-

SAND, medium to coarse, gray to black; some gravel,
angular to subrounded quartzite and hornblende schist

150—

SAND, medium to coarse, gray to black; little gravel,
angular to subrounded quartzite and hornblende schist

SAND, fnedium to coarse, gray to black; little gravel,
angular to subrounded quartzite and hornblende schist

155-

SAND, medium to coarse, gray to black; little gravel,
angular to subrounded quartzite and hornblende schist

BEDROCIC, weathered clayey schist and angular fragments
of hornblende schist

Borehole terminated at 16A Feet Below Ground Level —

170—

175-

180—

185-

190—

195-

200—

160

165

Dri Her

instructed to

collect wash

samples to
bottom of

borehole

Driller reports
top of weather
ed bedrock at

162 Ft., and
competent rock
at 163 Ft.

I



Environmental Science & Engineering

APPENDIX
(Page of )

Log of Boring Inspector; Thomas R. Hughes Boring Number: MW-090 Total Depth: Ft. Page 1 of 3

Project: Textron/Lvcoming Location: Stratford. CT Job No. 4904052^0005 Date Drilled: 2/27 - 3/4/91

Drilling, Co.: lAPramboise Well Drilling. Inc. Method Used: Standard Mud Rotary Organic Vapor Instrument: N^

Depth
(ft)

Sample
Number

Blow

Counts

Sample
Interval

Adv./

Rec. Sample Description
Strata

Change Remarks

SS-01 16 .5-8.5

24

24"/

24"

28

31

10-

15-

SS-02 15 10-12

16

24"/

11"

17

15

SS-03 15 15-17

16

-  16

24"/

6"

14-inches of SILT, brown to dark brown; little(+)
sand, very fine, slightly micaceous 5—
-inches of SAND, very fine, dark brownish-black;
little si It

8-inches of SAND, fine, brown; little medium; little
sivlt; trace cobbles (feldspathic granite and quartz),
subrounded; trace sand, coarse 10

SAND, very coarse, brown; some(-) coarse; little
gravel, fine to medium; trace cobbles (granite, gneiss -
and quartz; trace sand, medium; well-sorted

GRAVEL, medium, brown; and coarse, subrounded to
rounded; little fine; trace sand, very coarse

22

20-

25-

30-

35-

20-

SS-04 14 20-22

12

24"/

5"

SAND, coarse, grayish-brown; little(+) gravel, fine;
trace medium; cobbles, quartzitic, subrounded

11

14

SS-05 21 25-27

20

24"/

8"

16

SAND, medium, grayish-brown; little(-) gravel, fine;
trace sand, very coarse; cobbles: granite and quartz,
subrounded

25-

16

SS-06 30-32

10

24"/

18"

SAND, coarse, gray; little gravel, fine; trace
medium; trace sand, medium

12

30—

35-

40-

45-

SS-07 15 35-37

16

24"/

22"

21

8-inches of SAND, fine, light gray; little very fine -
14-inches of SILT, light gray, moderately micaceous -
(biotite); some(+) sand, very fine

32

SS-08 42 40-42

69

156

60/2'

24"/
20"

SAND, medium, light gray; little fine; well-sorted
40—

45-

SS-09 78 45-47

70

24"/

22"

104

50-

55-

87

SS-10 38 50-52

48

24"/

18"

48

SAND, very fine; light gray; little(-) fine; little(-) -
silt; slightly micaceous; well-sorted

50—

SAND, very fine, light gray, slightly micaceous; trace -
fine; trace silt; exceptionally well-sorted -■

51

SS-11 23 55-57

60-

65-

18
24"/
17"

SS-12

21
27

15 60-62
17

24"/
13"

20
21

55-

SAND, very fine, light gray; bottom 6-inches
moderately micaceous, biotite; slight "salt and pepper"—
appearance; trace silt; trace(-) sand, fine —

60—

SAND, fine, light gray; little(+) very fine; trace
silt; slightly micaceous

65-

Driller reports
irst sampling
nterval at 6.5

Ft.

riller reports I
boney coarse |

gravel" at 15
Ft. i

Driller reports
gradation to
welI-sorted
sand at 28 Ft.



ENVIRONMENTAL SCIENCE & ENGINEERING. INC-

APPENOIX
(Page of )

Log of Boring Boring Number: MW'090 Page 2 of 3

Depth
(ft)

Sample
Number

Blow

Counts

Sample
Interval

Adv./

Rec. Sample "Tfescript ion
Strata

Change Remarks

SS-13 20 65-67

17

24"/

21"

19

18

70-

SS-14 19 70-72

19

2A"/

15"

26

30

75-

SS-15 19 75-77

22

24"/

16"

25

80-

27
\

SS-16 24 80-82

26

24"/
17"

28

39

85-

SS-17 27 85-87

26

24"/

16"

26

39

90-

SS-18 32 90-92

25

24"/
17"

21

23

95-

SS-19 40 95-97

31

24"/

18"

36

44

100-

SS-20 24 100-102

38

24"/

17"

37

SAND, very fine, light gray, slightly micaceous;
trace fine; trace silt

SAND, very fine, light gray, slightly micaceous;
trace silt

SAND, very fine, light gray, slightly micaceous;
trace silt; trace(-) sand, fine

SAND, very fine, light gray, slightly micaceous;
few stringers of silt and fine sand

SAND, very fine, light gray, slightly micaceous;
trace silt; trace sand, fine

SAND, very fine, light gray, slightly micaceous;
trace silt; trace sand, fine

SAND, very fine, light gray, slightly micaceous;
trace silt; trace sand, fine

SAND, very fine, light gray, slightly micaceous;
trace silt; trace sand, fine

70—

75-

80—

85-

90—

95-

100—

40

105-

SS-21 33 105-107

34

24"/
18"

32

42

110-

SS-22 28 110-112

36

24"/

17"

40

59

115-

SS-23 24 115-117

32

24"/

18"

33

12-inches of SAND, very fine, slightly darker gray,
slightly micaceous, trace fine; trace silt
3-inches of SAND, fine; some very fine; trace silt
3-inches of SILT; and sand, very fine

7-inches of SILT, medium gray; and sand, very fine
4-inches of SAND, fine, medium gray; some very fine;
trace silt

6-inches of SAND, very fine, medium gray; and silt

SAND, very fine, medium gray, slightly micaceous;
trace silt; trace sand, fine

1 DS

HD—

115-

44

120-

SS-24 64 120-122

41

24"/
17"

42

57

125-

SS-25 74 125-127

43

24"/

19"

59

45

130-

SS-26 29 130-132

27

23

28

135-

24"/

12"

4-inches of SAND, very fine to coarse; schist fragments —
5-inches of SAND, medium, light gray; and fine; 120—
trace very fine; trace coarse
8-inches of SAND, very fine, medium gray, slightly
micaceous; trace silt

7-inches of SAND, very fine to very coarse, poorly- 125—
sorted; and gravel, fine to coarse, subangular to
subrounded; cobbles: hornblende mica schist and quartz —
8-inches of Sand, very fine, median gray, slightly —
micaceous; trace silt; trace sand, fine
4-inches of SAND, very fine to medium, poorly- 130—
sorted; some cobbles; mica schist and quartzite

SAND, fine to coarse, dark gray; little gravel,
subangular to rounded (hornblende schist and quartzite);-
tracc silt; grading to some gravel in bottom 6 inches — 135

Driller reports
hard-packed
sand

Driller reports
driIIing break
to coarse sand

at 118 Ft; and
return to hard

pack sand at
120 Ft.

Driller reports
angular mica
schist chips in
drill cuttings
at 124 Ft.
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APPENDIX

ENVIRONHEHTAL SCIENCE 4 ENGINEERING. INC. (Page _ of _)

Log of Boring

Depth Sample
(ft) Number

Boring Number: HW-9D Page 3 of 3

SS-27 56

UO-

Wash

U5-

Uash

150-

Wash

Wash

155-

160-

165-

170-

175-

180-

185-

190-

Blow

Counts

Sample
Interval

135-137

62

28

195-

200-

28

Adv./I
Rec.

1A0

1A5

150

154

Sample Description
Strata

Change

24"/ SAND, fine to coarse, gray; some gravel, rounded to
7" {angular hornblende schist, trace silt, compact

Gray, fine to medium SAND and GRAVEL, angular
hornblende schist

140—

145-

{Fine to medium, hornblende, mica schist and quartz
{GRAVEL, and SAND, very coarse

150—

IWater-reworked subrounded medium gravel; principally —
mica schist, some quartzite

{Angular fragments of gray amphibolitic mica schist, and —
I gray, finely-powdered weathered BEDROCK 155—

Borehole terminated at 154 Feet Below Ground Level -

160-

165-

170—

175-

180—

185-

190—

195

200—

Remarks

Dri Her

nstructed to

collect wash

samples from
140 Ft. to

bottom of

borehole

Driller reports
hard zone at

141 Ft., and
return to fine

sand and gravel
at 145 Ft.

Driller reports

pronounced ng
chatter at

151.5 feet; top
of bedrock
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Environmental Science & Engineering

APPENDIX
(Page of )

Log of Boring Inspector: Thonas R. Hughes Boring Nurt>er: MWilOO Total Depth: 62_Ft, Page 1 of 2
Project: T»tron/Lvcoa.inQ Location: Stratford. CT Job No. ̂ 90A052.0005 Date Drilled: 2/19-20/91
Drilling Co.: ■ Well Drillino. Inc. Method Used: Standard Hud Rotary Organic Vapor lnstru«snt: HNu_PlD

Depth
(ft)

10-

15-

Sample
Number

SS-01

SS-02

SS-03 34

27

20-

25-

30-

35-

SS-04

SS-05

SS-06

40-

45-

50-

55-

SS-07

SS-08

SS-09

SS-10

Blow

Counts

Sample
Interval

13

11

8/3"

36

37

28/3"

17

12/3"

20

37

20

70/3"

pushed
7

12

8/3"

75

22

20

20

19

37

34

26/3"

11

12

11

17

15

15

10/3

15

15

18

15/3

60-

65

SS-11

SS-12

11

11

9/3

19

16

20

13/3

Adv./

Rec.

5-7 21"/
14"

10-12 21"/
14"

15-17 21"/
0"

20-22

25-27

30-32

35-37

40-42

45-47

50-52

V-inches of SAND, very coarse, dark gray; little 5 -
coarse; little gravel, fine to medium; little cobble
fragments, subrounded, 3/4" —

inches of SILT, brown; little sand, very fine; trace -
ca, muscovitic -

10—

-inches of SAND, very coarse, dark gray; some gravel, -
ine; some cobbles and rock fragments, subangular -■

a-inches of SAND, mediun, brown; trace coarse; trace
ilt; numerous phylittic fragments, subai^ular

15

21"/
0"

No Recovery

No Recovery

21"/
12"

PEAT, organic, fibrous, dark brown, strongly
odoriferous, organic matrix with clay

21"/
9"

21"/
15"

24"/
14"

21"/
13"

21"/
10"

55-57

60-62

21"/
8"

21",
21"

Sample Description
Strata
Change

-

20—

25-

30—

-inches of SAND, very fine, brownish-gray; little
ine; fresh wood fragments

j-inches of SAND, very fine, light gray, micaceous; -
some silt; well sorted

SILT, light gray, micaceous; trace sand, very fine; —
well sorted

40—

SAND, fine, light gray; some medium; .little coarse; -
trace very coarse, slightly micaceous

SAND, medium, brownish-gray; little fine; trace
coarse; slightly micaceous; well sorted

45-

50—

SAND, medium, gray; little coarse; little fine; trace
very coarse; tace gravel, fine; slight organic odor

SAND, mediun, grayish-brown; little fine; trace
coarse

55

/  60—

5-inches of SAND, very fine, grayish-brown, heavily
micaceous; varved (1/4" bands); some(-) silt; trace -
sand, fine "
16-inches of SILT, grayish-brown, moderately micaceous;-
little sand, very fine, slightly varved 65—

Remarks

Driller reports
top of vpeat ,ir
19.5 ft. bgl I

Bottom of peat
approximately
30 ft. bgl
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Log of Boring
Boring Number: MW-10D Page 2 of 2

Depth
(ft)

Sample
Number

Blow

Counts

Sample
Interval

Adv./

Rec. Sample Description
Strata

Change Remarks

SS-13 27 65-67

20

16

lA/3«*

2VV

12"

70-

SS-U 23 70-72

15

U

12/3"

21"/
10"

SAND, medium, gray; little(+) coarse; trace very
coarse; trace fine; trace gravel, fine to coarse,
subrounded

70—

SAND, medium, gray; little(+) coarse; little(-) gravel, -
fine to coarse, subangular; trace sand, very coarse

75-

SS-15 17

22

22

75-77 2A"/

10"

20

80-

SS-16 37 80-82

38

2A"/
5"

38

47

85-
SS-17 44 85-87

25

24"/

1"

30

36

90-

95

SS-18 100

43

90-92 24"/

8"

76

58

SS-19 19 95-97

22

24"/

14"

34

28

100-

SS-20 94 100-102

32

40

63

105-

110-

SS-21 121

113/2"

105-107

24"/
13"

8"/

5"

115

120-

125

130

135-

75-

SAND, coarse, gray; some(-) gravel, fine to coarse, —
subrounded; little sand, very coarse; little(-) median -

80—

COBBLE ZONE, consisting of quartzitic, amphibolitic
schist and gray weathered rock flour; 1-inch dark gray —
zone of weathered rock at top of spoon

85-

GRAVEL, fine, principally quartzitic; and medium to
coarse; little sand, very coarse; quartzitic cobble in —
tip of spoon

90—

SAND, fine to very coarse, poorly-sorted; and gravel, —
fine to coarse, subangular to subrounded; cobbles: mica —
schist and smoked quartzite

95-6-inches of SAND, fine, gray; some(+) silt; trace
sand, medium; trace cobbles, gneiss
4-inches of SILT, gray, slightly micaceous; trace(+)
sand, very fine ~
4-inches of SAND, coarse, gray; little(-) gravel, fine; -
trace sand, very coarse 100—

SAND, fine to very coarse, dark gray, poorIy-sorted;
some(+) cobbles: gneiss, quartzite, mica schist; little
(■••) silt; trace gravel, fine to medium

105-

BEDROCK, consisting of broken-up fragments of
hornblende-amphibolitic mica schist, five pieces
greater than 1/2" - 3/4"

Boring terminated at 105.2 feet below ground level 110—

115

120—

125

130—

135

Angular mica
schist & quartz
fragments in
drill cuttings
at 70 ft. bgl

Driller reports
mud loss at 83
ft. bgl

Driller reports
"boney gravel"
85-90 ft., and
continued mud
loss

Grading to
poorly-sorted
sand and gravel
at 90 ft. bgl

Driller reports
angular mica
schist chips in
drill cuttings

Driller reports
top of bedrock
at 103 ft. bgl
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Log of Boring Inspector: Thomas R. Hughes Boring Nunber: HU-101 Total Depth: 53.0 Ft. Page ^ of 2

Project: Tentron/Lvcoming Location: Str^itford. CT Job No. 490AOS2.0005 Date DrtUed: 2/25-26/91

Drilling Co.: >»Pr»mhoise Well Drilling. Inc. Method Used: Standard Hud Rotary Organic Vapor Instrument: None

Depth
(ft)

10-

15-

20-

25-

30-

Sample
Number

SS-3A

SS-AA

35-

40-

45-

50-

55-

60-

65-

Blow

Counts

Sample
Interval

Pushed

with

hammer

Pushed

" with

hammer

Adv./

Rec. Sample Description
Strata

Change

15-17 24"/

12"

20-22 24"/

5"

See boring log for MW-10D for additional stratigraphy -
not shown here.

5—

10—

15-

SAND, fine, brown; some(-) silt; little(-) sand,
very fine; trace(+) medium; trace cobble fragments,
angular

PEAT, dark brown, heavily fibrous with fresh wood
fragments; moderate organic odor; silt matrix

20—

25-

30—

35-

40—

45-

50—

Borehole terminated at 53 Feet below ground level.
55

60—

65-

Remarks
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ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

Project: Textron/lvcoming. Inc.

Grout-

iBentonite
Pel lets

Gravel

Pack -

Bottofn

Plug ■

WELL CONSTRUCTION SUMMARY

Well Number: MW-1OP

Location: Stratford. Connecticut

-Locking Steel
Protective

Casing

-Riser

51 Ft.

5A Ft.

70.5 Ft.

Screen

85.6 Ft.

105.2 Ft.

DRILLING SUMMARY

Drilling Conpany: LaFramboise Well Drilling. Inc. Driller: Joseph Michaud

Drill Rig Make/Model: JASWELL DRILL J 950 Helper: kurt Donacki

Borehole Diameter: Nominal 8" Casing Used/Depth: 6" (Temporary)

Drilling Fluid: Sodium Bentonite/Water

Total Depth: 105.2 Feet __Depth to Water: Ft f2/10/91)

Supervisory Geologist: Thomas R. Hughes. James Ryan

WELL DESIGN

Casing Material: Schedule ̂ 0 PVC

Screen Material: Schedule AO PVC

Slot Size: O.OAO"

Filter Material: Morie 2 Sand

Seals Material: Bentonite Pellets

Grout: Cement\Bentoni te

Surface Casing Material: 6-inch-carbon steel Setting:

Diameter: A" ID Length: 73.0'

Diameter: A" ID Length: 15.1'

Setting: 70.5 Ft.- 85.6 Ft.

Setting: 5A Ft. - 90 Ft.

Setting: 51 Ft. - 5A Ft.

Setting: 0 Ft^ • 51 Ft.

Setting: Ft. - Ft.

TIME LOG

Drilling:

Installation:

Development:

Started

2/19/91

Completed

2/21/91

2/22/91 2/25/91

3/1/91

WELL DEVELOPMENT

Method: Surge Block/Centrifugal Pumping

Static Depth to Water: _

Pumping Depth to Water:

Ft. (2/10/91)

Ft.

Pumping Rate: 0. Gallons per Minute

Volume Pimped: Gallons

Specific Capacity: qtm/f



ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

Project: Textron/lvcominq. Inc.

Grout-

IBentonite
Pellets

Gravel

Pack -

Bottom

Plug

WELL CONSTRUCTION SUMMARY

Well Number; HW-10I

Location: Stratford. Connecticut

—Locking Steel
Protective

Cas i ng

-Riser

32 Ft.

34 Ft.

38 Ft.

Screen

48 Ft.

53.0 Ft.

Driller: Joseph Michaud

DRILLING SUMMARY

Drilling Company: LaFramboise Well Drilling. Inc.

Drill Rig Hake/Model; JASUELL DRILL J 950 Helper: Kurt Donacki

Borehole Diameter: nominal 8" Casing Used/Depth: None

Drilling Fluid: Sodium Bentonite/Water

Total Depth: 53.0 Feet

Supervisory Geologist: Thomas R. Hughes

_Depth to Water: Ft (2/10/91)

WELL DESIGN

Casing Material: Schedule 40 PVC

Screen Material: Schedule 40 PVC

Slot Size: 0.020"

Diameter: 2" ID Length: 40.0'

Diameter: 2" ID Length: 10.3'

Filter Material: Morie 0 Sand

Seals Material: Bentonite Pellets

Grout: Cement\Bent on i te Setting:

Surface Casing Material: 6-inch carbon steel Setting:

34.5 Ft.- 53 Ft.

32 Ft. - 34.5 Ft.

0 Ft. - 32 Ft.

Ft. - Ft.

TIME LOG

Drilling:

Installation:

Development:

Started

2/25/91

Completed

2/26/91

2/26/91 2/26/91

WELL DEVELOPMENT ,

Method: Surge Block/Centrifugal Pumping

Ft. C2/10/91)

Ft.

Static Depth to Water:

Pumping Depth to Water:

Puiping Rate: 0. Gallons per Minute

Volume Pumped: Gallons

Specific Capacity: qpm/ft

I



ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

Project: Textron/Lvconiinq. Inc.

WELL CONSTRUCTION SUMMARY

Well Nurter: MW-SD

Location: Stratford. Connecticut

Grout-

iBentonite
Pellets

Gravel

Pack -

Bottom

Plug -

ttS?

I—Locking Steel
Protective

Casing

-Riser

72 Ft.

80 Ft.

90 Ft.

Screen

110 Ft.

164 Ft.

Driller: Joseph Michaud

DRILLING SUMMARY

Drilling Company: LaFramboise Well Drilling. Inc.

Drill Rig Hake/Hodel: JASUELl DRILL J 950 Helper: Kurt Donacki

Borehole Diameter: Nominal 8" Casing Used/Depth: Hone

Drilling Fluid: Sodium Bentonite/Water

Total Depth: 164 Feet ^Depth to Water; Ft ^2/10/91)

Supervisory Geologist: Thomas R. Hughes. Barbara-Gioliotti

WELL DESIGN

Casing Material: Schedule 40 PVC

Screen Material: Schedule 40 PVC

Slot Size: 0.040"

Diameter; 4" ID Length: 92.3'

Diameter: 4" ID Length: 20.4'

-  110 Ft

Filter Material: Morie 2 Sand

Seals Material; Bentonite Pellets

Grout: CementXBentonite Setting:

Surface Casing Material: 6-inch carbon steel Setting:

80 Ft. -  117 Ft.

72 Ft. -  80 Ft.

0 Ft. -  72 Ft.

Ft.. Ft.

TIME LOG

Drilling:

Installation:

Development:

Started

3/7/91

Completed

3/8/91

3/11/91 3/12/91

3/11/91

WELL DEVELOPMENT

Method: Surge Block/Centrifugal Pumping

Ft. (2/10/91)

Ft.

Static Depth to Water:

Pumping Depth to Water: ̂

Punping Rate: 0. Gallons per Minute

Volume Pumped: Gallons

Specific Capacity:

(  '
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ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

Project: Textron/Lvcoming, Inc.

Grout-

Bentonite

Pel lets

Gravel

Pack -

Bottom

Plug -

Cw

WELL CONSTRUCTION SUMMARY

Well Number: MW-5I

Location: Stratford. Connecticut

•Locking Steel
Protective

Casing

33 Ft.

38 Ft.

Screen

A8 Ft.

51 Ft.

Driller: Joseph Hichaud

DRILLING SUMMARY

Drilling Company: LaFramboise Well Drillinq. Inc.

Orilt Rig Hake/Hodel; JASWEIL OR lit J 950 Helper: ICurt Donaeki

Borehole Diameter: Wominal 8" Casing Used/Depth: Hone

Drilling Fluid: Sodium Bentonite/Water __

Total Depth: 51 Feet _Depth to Water: Ft (2/10/91)

Supervisory Geologist; Thomas R. Hughes. Barbara Gigliotti

WELL DESIGN

Casing Material:

Screen Material:

Schedule 40 PVC Diameter: 2" ID Length: 39.8'

Schedule 40 PVC Diameter: 2" ID Length: 10.0'

Slot Size: 0.020" Setting: 38 Ft. - 48 Ft.

Filter Material: Morie 0 Sand Setting: 33 Ft. - 51 Ft.

Seals Material: Bentonite Pellets Setting: 28 Ft. - 33 Ft.

28 Ft. Grout: Cement\Bentonite Setting: 0 Ft. - 28 Ft.

Surface Casing Material: 6-inch carbon steel Setting: Ft. - Ft.

TIME LOG

Drilling:

Installation:

Development:

Started

3/11/91

Completed

3/11/91

3/11/91 3/11/91

3/11/91

WELL DEVELOPMENT

Method: Surge Block/Centrifugal Pumping

Static Depth to Water:

Pumping Depth to Water:

Ft. (2/10/91)

Ft.

Pumping Rate: 0. Gallons per Minute

Volume Pumped: Gallons

Specific Capacity: qpm/ft



ENVIRONMENTAL SCIENCE & ENGINEERING, IMC.

Project: Textrcn/Lvcoming. Inc.

Grout-

iBentonite
Pellets

Gravel

Pack -

Bottom

Plug •

53

WELL COKSTRUCTION SUMMARY

Well Number: MW-9D

Location: Stratford. Connecticut

-Locking Steel
Protective

Casing

-Riser

65 Ft.

70 Ft.

80 Ft.

Screen

100 Ft.

154 Ft.

DRILLING SUMMARY

Drilling Company: LaFramboise Well Drilling. Inc.

Drill Rig Make/Model: JASWELL Drill J'950

Driller: Joseph Michaud

Borehole Diameter: Nominal 8" Casing Used/o4pth: Non|^

Drilling Fluid: Sodium Bentonite/Water

Total Depth: 154 Feet

Supervisory Geologist: Thomas R. Hughes. James Rvan. Barbara Gigliotti

_Depth to Water: Ft (2/10/91)

WELL DESIGN

Casing Material: Schedule 40 PVC

Screen Material: Schedule 40 PVC

Slot Size: 0.010"

Diameter: 4" ID Length: 82.8'

Diameter: 4" ID Length: 20.3'

Filter Material: Morie 00 Sand

Seals Material: Bentonite Pellets

Grout: Cement\Bentonite Setting;

Surface Casing Material: 6-inch carbon steel Setting:

100 Ft.

70 Ft.

1

o
o

Ft.

65 Ft. 70* Ft.

0 Ft. -  65 Ft. .

Ft.. Ft.

TIME LOG

Drilling:

Installation:

Development:

Started

2/27/91

Completed

3/5/91

3/5/91 3/5/91

3/6/91

WELL DEVELOPMENT

Method: Centrifugal Pumping

Ft. (2/10/91)

Ft.

Static Depth to Water:

Pumping Depth to Water:

Pumping Rate: Gallons per Minute

Volume Pumped: Gal Ions

Specific Capacity: qpm/ft



ENVIRONMENTAL SCIENCE & ENGINEERING, INC.

Project: Textron/Lvcofning. Inc.

Grout-

Bentonite

Pellets

Gravel

Pack -

Bottom

Plug -

WELL CONSTRUCTION SUMMARY

,  Well Number: MW-9I

Location: Stratford. Connecticut

-Locking Steel
Protective

Casing

-Riser

33 Ft.

33 Ft.

38 Ft.

Screen

48 Ft.

51 Ft.

DRILLING SUMMARY

Drilling Company: LaFramboise Well Drilling. Inc.

Drill Rig Make/Model: JASWELL Drill J-950

Driller: Joseph Hichaud

Borehole Diameter: Nominal 8" Casing Used/Depth: None

Drilling Fluid: Sodium Bentonite/Water

Total Depth: 51 Feet _Depth to Water: Ft (2/10/91)

Supervisory Geologist: Thomas R. Hughes

WELL DESIGN

Casing Material: Schedule 40 PVC

Screen Material: Schedule 40 PVC

Slot Size: 0.020"

Diameter: 2" ID Length: 39.7*

Diameter: 2" ID Length: 10.3'

Setting: 38 Ft. - 48 Ft.

Setting: 33 Ft. - 51 Ft.

Setting: 30 Ft. - 33 Ft.

Setting: 0 Ft. - 33 Ft.

Surface Casing Material: 4*inch carbon steel Setting: Ft. - Ft.

Filter Material: Morie 0 Sand

Seals Material: Bentonite Pellets

Grout: CementXBentonite

TIME LOG

Drilling:

Installation:

Development:

Started

3/6/91

Completed

3/6/91

3/6/91 3/6/91

3/6/91

WELL DEVELOPMENT

Method: Centrifugal Pumping

Ft. (2/10/91)

19.5 Ft.

Static Depth to Water: ̂

Pumping Depth to Water:

Punping Rate: 2.5 Gallons per Minute

Volume Pumped; Gallons

Specific Capacity: gpm/ft
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Summary of Detected
Constituents from Interim

Status Groundwater Data

November 1981 - October 1989
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WELL 1

GROUNDWATER MOMITORING ANALYTICAL DATA
TEXTROM-LYCCMING, STRATFORD, CONNECTICUT

AUGUST, 1983 - APRIL, 1986
EZSS3SXSSS;xzssxsxx3

II

It
II

II

II

II

II

II

ESZSSSSSSSSSSSXSS:3ZXSSS2SS

Nov-81 Har-82 Jun-82 Sep'82 Aug-83 Nov-83 Feb'84 Hay-84 Oct-84 Jan*85

NA NA NA NA 2 U 6 2 U 2 U NA 7

20 96 10 490 NA NA NA NA NA NA

5 U 48 10 U 290 80 160 10 40 50 20

5 U NA NA NA 80 5 U 5 U 5 U 5 U  5

5 U NA NA NA 10 U 30 50 20 40 10

1,525 7,900 20,200 35,330 NA NA NA NA NA NA

HA 490 400 590 NA NA NA NA NA NA

5 U NA NA NA 60 50 70 20 40 30

20 U NA NA NA 790 600 630 110 60 .  30

100 U NA NA NA 970 600 680 560 NA 190

260 1,000 410 50 NA NA 101 58 NA 10

150 500 470 42 NA NA NA NA NA 10

100 1,240 420 46 HA NA NA NA NA 10

120 1,720 390 41 NA NA NA NA NA 10

26,000 82,500 66,000 19,790 NA NA 44,000 64,000 NA 48

29,000 85,900 60,500 19,900 NA NA NA NA NA 39

39,000 80,400 64,500 20,000 NA NA NA NA NA 43

42,000 83,200 64,900 19,700 NA NA NA NA NA 45

3,100 3,570 2,910 3,685 NA NA 600 620 543 1,900

3,200 3,560 2,920 3,690 NA NA NA NA NA 1,950

6.60 6.30 6.52 6.76 6.40 6.30 6.80 6.50 6.50 6.70

6.70 6.28 6.55 6.80 NA NA NA NA NA 6.75

6.70 6.30 6.55 6.80 NA NA NA NA NA 6.70

6.70 6.30 6.55 6.79 NA NA NA NA NA 6.70

1.39 0.15 0.10 0.01 U NA NA NA NA NA NA

35.08 0.50 0.40 0.01 NA NA NA NA NA NA

24.3 2.0 l.t 0.01 NA NA NA NA NA NA

75.0 50.0 U 50.0 U 630.0 NA NA NA NA NA NA

36.75 NA 500 80 NA NA NA NA NA NA

31,800 612,000 487,900 800,400 NA NA NA NA NA NA

NA 19,500 38,400 720 NA NA NA NA NA NA

102,500 673,200 467,300 1,782,000 NA NA NA NA NA NA

596,500 451,000 475,200 419,480 '  NA NA NA NA NA NA

625 700 1,800 270 NA NA NA NA NA NA

trichloroethcnc

Barlun

Chromlifn (Total)

Chronifiin (Hexavalent)

Copper

Iron

Manganeae

Nickel

Zinc

Cyanide (Total)
Total Organic Hal idea (TOX)
Total Organic Hal idea (TOX)
Total Organic Hal ides (TOX)
Total Organic Hal ides (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (unfioa/cm)
Specific Conductance (uifioa/cni)
P«
PH
pH

pH
Radiun ̂

Gross Beta _

Gross Alpha
phenol
Turbidity
Sulfate (S04)

Nitrate, as N

Chloride

Sodiun

Fluoride

Notes: * All values are in ug/l unless noted otherwise , , . ,
U Indicates eleinent was analyzed for but not detected. The number shown is the detection limit.



WELL 1

GROUNOWATER MOMITORINO AMALtTICAL DATA
TEXTROM-LYCOHIMG, STRATFORD, COMMECTICUT

April, 1985 - Septenter, 1987
sxsBXXsssxzsaassxxs SXXXXX3XXXXXXX

Apr-85 Aug-85 Hov-85 Apr-88 Jun-86 Oct-86 J«n-87 Apr-87 Jul-87 Sep-87

chlorofora (THM)
1 J-dichlorocthanc
1,1-dfchloroethcne
dfchloromethane

1J•1•2-tetrachlorocthane
1J J-trlchlorocthane
tr<chloroathene

toluene

Cadnium

Chronlun (Total)

Copper

Iron

Manganese

Mercury

Nickel

Zinc

Cyanide (Total)
Cyanide (Amenable)

V Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (twhos/cm)
Specific Conductance (urhoa/cm)
PH
PH
pH
pH
Sulfate (S04)
Chloride

Sodiim

HA

HA

NA

NA

NA

NA

NA

HA

10 U

20

10 U

NA

NA

2 U

ID U

60

60

20 U

NA

NA

NA

NA

NA

NA

NA

NA

l.flOO
2,600
7.60

7.50

7.40

7.60

HA

NA

NA

1 U

25 U

25 U

25 U

1 U

1 U

1 U

14

*  10 U

10

10 U

NA

NA

2 U

30

10

180

100 U

140.0 U

69.5 U

36.0 U

199.5 U

113.000
105,000
118,000
102,000

950

945

6.60

6.60

6.70

6.69

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

10 U

20

10 U

NA

NA

2 U

30

40

370

190

NA

NA

NA

NA

NA

NA

NA

NA

1,050
1,170
7.20

7.40

7.40

7.50

NA

NA

NA

1

1 NA 10 U NA

1 NA 10 U NA

4 NA 10 U NA

1 NA 10 U NA

1 NA 10 U NA

27 NA 10 U NA

2 NA 1 U NA

50 10 U 10 U 10 U

40 17 40 20 U

20 120 90 20 U

NA NA 76,800 1,980

NA NA 540 450

2 U 2 1 U 0.2 U

40 72 30 40

10 300 130 20 U

100 U 50 U 50 U 10 U

100 U 50 U 50 U 10 U

1,320 NA 15 U 9

1,400 NA 15 U 13

NA NA 15 U 15

NA NA 15 U 18

49,000 NA 19.800 20,500

NA NA 21,600 28,500

NA NA 22,000 36,700^

NA NA 25,000 40,300

480 2,740 , 2,450 2,380

800 2,880 2,490 2,430

7.00 6.80 6.70 6.46

7.00 6.90 6.70 6.46

7.00 6.90 6.70 6.49

7.10 7.00 6.80 6.51

NA NA 236,000 201,800

NA NA NA 334.900

NA NA 206,000 254,000

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

10 U

20 U

20 U

NA

NA

0.2 U

60

20 U

10 U

10 U

C  7

8

12

16

26.500
32,400
34,300

35,800
2,420
2,530
-6.55

6.56

6.59

6.65

NA

NA

NA

NA

NA

NA

NA

NA ^

NA

NA

NA

10 U

40

40

NA

NA

0.2 U

20 U

330

10 U

10 U

55.2

55.0

55.4

56.1

34,600
43,500
35,200
34,500
2,870
2,890
6.37

6.36

6.42

6.36

NA

NA

NA

1.7

5.2

1

1

1

1

1

10

20

80

NA

NA

0.2

20

20

10

10

59.5

63.7

70.1

56.0

29,700
32,000
34,100

31,700
2,030
2,085

6.77

6.75

6.78

6.79

NA

NA

NA
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WELL MW-1S

GROUNOUATER MOMITORIHC AMALtTICAL OATA

TEXTROH-LtCOHIMC, STRATFORD, CONHECTICUT

Oeceirber, 1987 - Present

•87 Har-BO Jul-88 Nov-88 Feb-89 Apr-89 Jul-89 Oct-89

NA 1.9 NA NA NA NA 1 U NA

NA 6.7 NA NA NA NA 1 U NA

NA 20 U 20 U NA NA NA 110 60

NA 6,750 NA NA NA NA NA NA

NA 510 NA NA NA NA NA NA

NA 20 U 30 NA NA NA 40 30

NA 24.A 50.0 NA NA NA 87.9 54.8

NA 20.8 52.8 NA NA NA 98.2 62.2

NA 25.2 49.1 NA NA NA 73.6 57,8

NA 31.0 46.7 NA NA NA 89.4 59.9

NA 40,690 54,640 NA NA NA 37,600 43,220

NA 42,030 78,810 NA NA NA 37,510 40,780

NA 44,810 52,100 NA NA NA 37,680 42,940

NA 43,600 61,730 NA NA NA 37,460 43,100

NA 1,164 1,950 NA NA NA 1,180 1,704

NA 1,183 2,070 NA NA NA 1,185 1,721

NA 6.75 7.00 NA NA NA 6.50 6.52

NA 6.69 6.85 NA NA NA 6.54 ^6.51

NA 6.61 6.93 NA NA NA 6.57 6.52

NA 6.59 7.07 NA NA NA 6.61 6.53

NA 310,600 NA NA NA NA NA NA

NA 492,800 NA NA NA NA NA NA

NA 430,100 NA NA NA NA NA NA

chlorofora (THH)

1,1-dlchloroethanc

Copper

Iron

Hanganese

Zinc

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Carbon (TOG)

Total Organic Carbon (TOG)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Specific Conductance (urbos/cm)
Specific Conductance (utrbos/cm)

PH

PH

pH

pH

Sulfate (S04)

Chloride

Sodium

Notes: * All values are In ug/l unless noted otherwise
U indicates element was analyzed for but not detected. The nuiber shown Is the detection limit.
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WELL 2

GROUMDUATER MONITORIMG AMALtTICAL DATA
TEXTROH-LYCOMIMG, STRATFORD, CONNECTICUT

AUGUST, 1983 - APRIL, 1986

Mar-82 ̂  Jun-82 Sep-82 Aijg-83 Mov-83 feb-84 Hay-84 0ct-8A Jan-85

chlorobcnren«

trlchloroethcne

chlorobenzene

Barlun

Chromiun (Total)

Copper

Iron

Hanganese

Nickel

Silver

Zinc

Cyanide (Total)
Total Organic Hal ides (TOX)
Total Organic Hal ides (TOX)
Total Organic Hal ides (TOX)
Total Organic Hal ides (TOX)
Total Organic Carbon (TOG)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TCXi)
Specific Conductance (urrhos/on)
Specific Conductance (urfios/cm)
P«

P"
pH

PH
Radiun

Gross Beta

Gross Alpha
phenol
Turbidity
Sulfate (S04)
Nitrate, as N
Chloride

Sodlijm

Fluoride

U

U

NA

NA

NA

32.5

5

5

578

NA

5 U

10 U

37.5

100 U

110

150

110

200

30,500
29,000
35,500
32,500
2,500
2.500
6.60

6.60

6.60

6.70

0.96

30.93

10.6

32.5

3.88

394,750
NA

662,500
242,000

775

NA

NA

NA

96

24

NA

7,300
4,000

NA

10 U

NA

NA

155,000
165,000
148,000
140,000
99,000
100,240
102,500
100,850
5,450
5,400
6.50

6.50

6.48

6.50

0.12

0.50

1.4

50.0 I

NA

587,200
28,000

1,194.000
838,000

640

NA

NA

NA

200

110

NA

16,710
5,300

NA

10 U

NA

NA

90

95

87

79

49,000
52,000
51,500
48,900
4,300
4,290
7.12

7.10

7.12

7.12

0.11

0.40

1.4

50.0 U

250

570,900
29,600

990,000
818,800

400

.  NA
NA

NA

390

270

NA

10,670
2,030

NA

750

NA

NA

560

610

545

575

28,050
29,000
29,000
28,850
5,000
4,990
7.01

6.99

7.00

7.00

0.01 U

o.oi
0.01

50.0 U

80

741,800
2,560

1,106,200
726,600

180

NA NA

2 U 5 U 2 U 2 U NA 6

NA NA NA NA NA •  305

NA NA NA NA NA NA

5 U 350 5 U 30 20 40

10 U 10 U 30 20 10 20

NA NA NA NA NA NA

NA HA NA NA NA NA

40 40 70 30 30 50

NA NA NA NA NA NA

490 560 920 30 10 40

780 450 620 660 NA 230

NA NA 157 135 NA 10

NA NA NA NA NA 10

NA NA NA NA NA 10

NA NA NA NA NA 10

NA NA 34,000. 41,000 NA 46,000

NA NA NA NA NA 47,000

NA NA NA NA NA 47,000

NA NA NA NA NA 46,000

NA NA 950 900 1,099 3,500

NA NA NA NA NA 3,500

6.90 6.20 7.20 6.80 6.90 -  6.70

NA NA NA NA NA 6.70

NA NA NA NA NA 6.70

NA NA NA NA NA 6.70

NA NA NA NA NA HA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA HA NA NA

NA NA NA NA NA NA

Notes- • All values are in ug/l unless noted otherwise . , ̂ .1 n
U Indicates element was analyzed for but not detected. The nuiber shown Is the detection limit.



UELL 2

GROUNDWATER MOMITORIMG AHALtTICAL DATA
TEXTROM-LTCCMING, STRATFORD, COHHECTICUT

April, 1985 - September, 1987
»aaaaac*aa*aaacaa32=assssaa3sasas3ss***s

chiorobenzene

1,2-df ch lorobcnzene
1«4-dl ch I orobenzene
IJ-dfchloroethane
1,2-dlchlorocthane (EDO
1,2-trans-dlchloro€thcne
dichloromethane
1,1,2,2-tetrachloroethane
trichloroethene

chlorobenzene

1,2-dlchlorobcnzene
cthylbcnzene
toluene

xylenes

ChromlLfn (Total)

Copper

Iron

Hanganese

Nfckel

Zinc

Cyanide (Total)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (infios/an)
Specific Conductance (uifios/an)
PH

P«
pH
PM
phenol
Sulfate (S04)

Chloride

Sodium

Apr-85 Aug-85 Mov-85 Apr-86 Jun-86 Oct-86 Jan-87 Apr-87 Jul-87 Sep-87

NA 680 NA 1 U

NA 25 U NA 1 u

NA 25 U NA 1 u

NA 25 U NA 1

NA 25 U NA 25

NA 25 U NA 1 U

NA 25 U NA 5

NA 1 U NA 2

NA 1 U NA 5

NA 680 NA 1 U

NA 10 U NA 1 U

NA 10 U NA 5

NA 5 U NA 10

NA 10 U NA 8

30 10 10 40

10 U 10 U 10 U 100

NA NA NA NA

NA NA NA NA

40 30 30 20

80 20 30 10

50 180 460 100 U

NA 341.5 NA 960

NA 201.0 NA 960

NA 320.0 NA NA

NA 291.5 NA NA

NA 90,000 NA 31,000

NA 127,000 NA NA

NA 108,000 NA NA

NA 186,000 NA NA

2,000 1,600 1,650 990

4,000 1,600 2,150 1,060

7.90 6.90 7.50 7.00

7.90 6.90 7.50 7.00

7.80 6.85 7.40 7.00

7.80 6.85 7.40 7.00

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

10 U NA 39.1 NA

10 U NA 339.6 NA 1 u

10 U NA 1 U NA 369.0

10 U NA 42.9 NA 71.5

10 U NA 1 U NA 1 U

10 U NA 1 U NA 2.4

10 U NA 1 U NA 1 U

10 U NA 1 U NA 1 U

10 U NA 1 U NA 1 U

380 NA 39.1 NA 1 U

15 U NA 339.6 NA 1 u

1 U NA 1.8 NA 1 u

18 NA 1.3 NA 2.5

1 U NA 1 U NA 1 U

40 20 U 20 U 20 U 20 U

10 20 U 20 U 50 20 U

10,600 2,030 NA NA NA

1,360 2,010 NA NA NA

70 50 70 20 U 20 U

60 20 U 20 U 410 20 U

50 U 10 U 10 U 10 u 10 U

15 U 398 369 256 410

15 U 419 387 255 388

15 U 425 399 257 430

15 U 510 412 256 394

25,600 24,000 25,400 48,200 33,100

26,000 24,600 26,000 51,900 30,800

27,600 31,500 27,900 53,100 32,600

29,000 40,200 28,600 56,800 34,000

4,220 3,470 4,100 4,720 2,870

4,260 3,620 4,270 4,760 2,813

7.00 6.65 6.71 6.69 6.78

7.00 6.65 6.73 6.68 6.75

7.00 6.67 6.74 6.70 6.76

7.00 6.69 6.74 6.69 6.95

17 10 U NA NA NA

269,000 273,400 NA NA NA

NA 674,300 NA NA NA

780,000 610,000 NA NA NA

NA

HA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

28

34

NA

NA

34

42

50 U

NA

NA

NA

NA

NA

NA

NA

NA

5,620
5,990
7.00

7.10

7.10

7.20

NA

NA

NA

NA

aaaaaaaaaaaaaaaaaaaaaaaaaaaa*******"*

Mnfes* * All values are In ug/l unless noted otherMlae ^
' U Indicates element was analyzed for but not detected. The mmber shown Is the detection limit.



WELL MW-2

CROUNOWATER H0MIT0RIN6 ANALYTICAL DATA
TEXTRON-LYCOMIMG. STRATFORD, COMMECTICUT

Dec«rber, 1987 - Present
Z33SXS3SSSr3XXXXX33XX3SS&X3S3SXX3XSSS

•87 Mar-8a Jul-88 Nov-88 Fcb-89 Apr-89 Jul-89 Oct-89 •

NA 180 NA NA NA NA 1060 NA

NA 1 U NA NA NA NA 3.7 NA

NA 337 NA NA NA NA 856 NA

NA 65.9 NA NA NA NA 43.6 NA

NA 1 U NA NA NA NA 15.7 NA

NA 1 U NA NA NA NA 2.1 NA
vy

NA 1 U NA NA NA NA 15.2 NA

NA 1 u NA NA NA NA 2.8 NA

NA 1 U NA NA NA NA 1.6 NA

NA 1 U NA NA NA NA 11.5 NA

NA 20 U 70 NA NA NA 130 20 U

NA 780 NA NA NA NA NA NA

NA 1.380 NA NA NA NA NA NA

NA 20 U 60 NA NA NA 20 U 20 U

NA 20 U 20 U NA NA NA 40 20 U

NA 10 U 10 U NA NA NA 20 10 U

NA 883 199 NA NA NA 613 464

NA 553 176 NA NA NA 585 .  437

NA 778 179 NA NA NA 650 472

NA 716 184 NA NA NA 630 445

NA 47,180 189,200 NA NA NA 78,170 142,300

NA 47,100 170,900 NA NA NA 78,240 138,700

NA 51,120 180,700 NA NA NA 78,770 144,800

NA 49,440 184,500 NA NA NA 78,140 134,000

NA 2,570 1,656 NA NA NA 2,640 4,170

NA 2,580 1,712 NA NA NA 2,940 4,180

NA 6.64 6.85 NA NA NA 7.11 7.04

NA 6.67 6.88 NA NA NA 7.18 7.02

NA 6.64 6.85 NA NA NA 7.20 7.01

NA 6.69 6.81 NA NA NA 7.15 7.03

NA 215,300 NA NA NA NA NA NA

NA 625,400 NA NA NA NA NA NA

NA 673,050 NA NA NA NA NA NA

chlorobenzene

chloroethane

1,2-d I ch I orobenzeoe^
1.1-df chloroethane
1.2-trans-dIchIoroethene
trichloroethene

vinyl chloride
ethylbenzene

toluene

xylenes

Copper

Iron

Manganese

Nickel

Zinc

Cyanide (Total)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)

Specific Conductance (ifnhos/on)
Specific Conductance (urhos/cm)

PH

PH
pH

pH

Sulfate (SOA)

Chloride

Sodium

Kotes: • All values are In ug/l unless noted otherwise
U Indicates element was analyted for but not detected. The nunber shown Is the detection limit.



UEU 3

GROUNOWATER HOMITORING ANALYTICAL DATA

TEXTRON-LYCOMING. STRATFORD, CONNECTICUT
AUGOsT, 1983 • APRIL, 1986

Nov-fll Mar-82 Jun-82 Sep-82 Aug-83 Nov-83 Feb-64 May84 Oct-84 Jan-85

tetrachloroethene NA NA NA NA 2 U 2 U 2 U 2 U NA 4

trfchloroethene NA NA NA NA 2 U 4 2 U 2 U NA 3

Barium 10 190 210 390 NA NA NA NA JIA NA

Chromfun (Total) 5 U 24 110 210 20 20 120 100 30 130

Chromium (Hexavalent) 5 U NA NA NA 9 5 U 5 U 5 U 5 U 5

Coppor 10 U NA NA NA 10 U 10 U 50 30 10 40

Iron 500 29,200 27,200 19,000 NA NA NA NA NA NA

Hanganese NA 12,600 15,800 10,080 NA NA NA NA NA NA

Nickel 5 U NA NA NA 30 20 90 50 30 60

Zinc 12.5 NA NA NA 560 620 750 50 30 30

Cyanide (Total) 100 U NA NA NA 620 950 390 470 NA 20

Total Organic Hal ides (TOX) 140 70,000 50 52 NA NA 73 49 NA 10

Total Organic Hal ides (TOX) 110 78,000 53 58 NA NA NA NA NA 10

Total Organic Hal ides (TOX) 220 65,000 43 60 NA NA NA NA NA 10

Total Organic Hal ides (TOX) 120 80,000 51 56 NA NA NA NA NA 10

Total Organic Carbon (TOC) 30,000 92,000 363,000 51,150 NA NA 42,000 55,000 NA 27,000

Total Organic Carbon (TOC) 62,500 89,000 349,000 50,950 NA NA NA NA NA 29,000

Total Organic Carbon (TOC) 34,000 95,000 340,000 50,850 NA NA NA NA NA 24,000

Total Organic Carbon (TOC) 34,000 100,250 357,500 51,000 NA NA NA NA NA 32,000

Specific Conductance (udios/cm) 4,400 4,850 4,410 4,276 NA NA 975 1000 1,418 3,005

Specific Conductance (infios/cm) 4,400 4,300 4,415 4,276 NA NA NA HA NA 3,005

pH 6.90 6.80 7.00 6.90 6.90 6.80 7.30 6.80 7.30 6.90

pH 6.90 6.80 7.00 6.89 NA NA NA NA NA 6.95

pH 6.90 6.80 7.05 6.91 NA NA NA NA NA 6.90

pH 6.90 6.78 7.05 6.91 NA NA NA NA NA 6.90

Radius 0.67 0.20 0.10 0.01 U NA NA NA NA NA NA

Gross Beta 44.90 0.80 0.50 0.01 NA NA NA NA NA NA

Gross Alpha 14.2 1.9 2.0 0.01 NA NA NA NA NA NA

phenol 62.5 50.0 U 50.0 U 100.0 NA NA NA NA NA NA

Turbidity 74.75 NA 500 160 NA NA NA NA NA NA

Sulfate (SO;) .  535.000 483,600 291,600 99,000 NA NA NA NA NA NA

Nitrate, as N NA 22,000 48,000 1,640 NA NA NA NA NA NA

Chloride 1,206,000 930,000 1,006,500 1,089,500 NA NA NA NA NA NA

Sodium 752,000 559,000 737,510 629,220 NA NA NA NA NA ^ NA

Fluoride 1,000 120 10 U 10 U NA NA NA NA NA NA

Notes: • All values are In ug/l unless noted otherwise
U Indicates element was analyzed for but not detected. The nuifcer shown Is the detection limit.
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WELL 3
GROUHDUATER MONITORING ANALYTICAL DATA

TEXTRON-LYCOMING, STRATFORD, CONNECTICUT
April, 1985 - Septenfcer, 1987

Apr-85 Aug-85 Nov85 Apr-86 Jun-86 Oct-86 Jan-87 Apr-87 Jul-87 Sep-87

chlorobenzena
1,2-dl ch lorobcnzcn©
1.1-dlchloro«thane
1.2-dfchloroethane (EDC)
1,2-tran8-dfchloroethcne
dichloromethane
1,1,1,2-tetrachIorocthane
1,1,1-trfchlorocthane
trichlorocthcne
chlorobanzene
1 ,A-d!chlorobenzcne
1,2-d I ch I orobenzcdc
ethyl benzene
toluene
xylenes
Cadnlun
Chromium (Total)
Copper
Iron
Manganese
Nickel
Zinc
Cyanide (Total)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (ifdios/cm)
Specific Conductance (utrhos/cm)
PH
PH
pH
pH
phenol
Sulfate (S04)
Chloride
Sodium

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
10 U
10
10 U
NA
NA
50

150
20 U
NA
NA
NA
NA
NA
NA
NA
NA

3,300
3,600
7.60
7.50
7.50
7.60

NA
NA
NA
NA

5 U
25 U
25 U
25 U
25 U
25 U
1 U
1 U
1 U
5 U

10 U
10 U
10 U

5 U
10 U
10 U
20
10 U
NA
NA
30
10

550
111.0
33.5

201.5
W.5

126,000
137,000
119,000
91,000
2,000
1,980
6.90
6.95
6.90
6.90

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

^NA
10 U
10 u
10 u
NA
NA
20
30

460
NA
NA
NA
NA
NA
NA
NA
NA

1,300
1,410
7.70
7.70
7.70

NA
NA

NA
NA
NA

U

825
473

1
1
1
1
1
1
2

825
473

1
4

11
22
20
10
60
NA
NA
40
50

100 U
336
380

NA
NA

21,000
NA
NA
NA

900
1,050
. 6.90

6.95
7.00
7.00

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
10 U
28
66
NA
NA
48
40
50 U
NA
NA
NA
NA
NA
NA
NA
NA

2,840
2,900
7.30
7.30
7.30
7.40

NA
NA
NA
NA

10
10
55
10
10
10
10
10
10
15
15
15
1
1
1

10
30
20

16,800
2,840

40
30
50
15
15
15
15

16,500
17,100
17,500
18,000
2,410
2,470
7.20
7.30
7.30
7.30

6
91,500

NA
189,000

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
10 U
20 U
20 U

230
3,510

70
20 U
10 U
48
55
60
63

22,600
22,700
24,600
26,300
2,300
2,350
6.86
6.87
6.92
7.00

10 U
145,300
388,300
331,000

1
5.6

33.7
1
1
1
1
1
1
1
1

5.6
1
1
1

10
20
20
NA
NA
20
20
10
38
42
49
61

28,100
30,300
32,500
35,000
2,160
2,290
7.00
7.00
7.01
7.02

NA

NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
10 U
20 U
20 U
NA
NA
20 U

190
10 U

45.7
45.0
45.6
45.6

41,200
36,600
39.400
39,800
2,080
2,090
6.74
6.79
6.79
6.68

NA
NA
NA
NA

1 U
1 U

44.5
1 U

6.1
1 U
1 U
1 U

1.0
1 U
1 U
1 U
1 U
1 U

1.0
10 U
20 U
30
NA
NA
20 U
20 U
10 U

54.0
45.7
40.1
62.8

41,500
38,700
37,400 '
36,300
1,875
1,858
6.94
6.96
6.88
6.90

NA
NA
NA
NA

XSSXXaSX«XXSS£SXSXSS3SS3XXXXSXXZX3S3XSX

Notes: * All values are In ug/l unless noted otherwise
U Indicates element was analyzed for but not detected. number shown is the detection limit.
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UELL HU-3S

GROUNOUATER HOHITORIHG ANALYTICAL DATA

TEXTROH-LYCOMIMC, STRATFORD, CONNECTICUT

Deccaber, 1987 - Present
Ksssxcssssxsxssxczxsxxxssxxxzsxszssssxsaxxxs

Dee-87 Mar-88 Jul-88 Hov-88 Feb-89 Apr-B9 Jul-89 Oct-89

1,2 - d 1 ch I orobcnz cne HA 8.3 NA NA NA NA 85.9 NA

1,1-dfchloroethane NA 57.4 NA NA NA NA 1 U NA

ethylbenzene NA 1 U NA NA NA NA 1.3 NA

xyleoes MA 1 U NA NA NA NA 5.3 NA

Cadnium NA 10 U 10 U NA NA NA 10 U 50

Copper HA 20 U 60 NA NA NA 180 20 U

Iron NA 2,320 NA NA NA NA NA NA

Manganese NA 2,160 NA NA NA NA NA NA

Zinc NA 20 U 110 NA NA NA 20 U 20 U

Total Organic Halogens (TOX> NA 32.1 97.0 NA NA NA 78.4 147

Total Organic Halogens (TOX) NA 29.6 86.2 NA NA NA 74.1 155

Total Organic Halogens (TOX) NA 21.7 95.7 . NA NA NA -^62.7 132

Total Organic Halogens (TOX) NA 39.2 93.0 NA NA NA 83.6 141

Total Organic Carbon (TOC) NA 41,610 75,230 NA NA NA 47,770 65,220

Total Organic Carbon (TOC) NA 40,520 70,680 NA NA NA 46,580 65,j»00

Total Organic Carbon (TOC) NA 42,930 69,120 NA NA NA 45,950 66,340
«

Total Organic Carbon (TOC) NA 38,700 63,400 NA NA NA 46,120 66,100

Specific Conductance (udios/cin) NA 1,596 1,143 NA NA NA 7,480 3,200

Specific Conductance (urfios/cin) NA 1,581 1,166 NA NA NA 6,990 3,180

P«

PH

PH

pH

Sulfate (S04)

NA 6.88 6.87 NA NA , NA 6.92 7.20

NA 6.89 6.92 NA NA NA 6.97 7.20

NA 6.90 6.90 NA NA NA 6.93 7.20

NA 6.91 6.90 NA NA NA 6.88 7.21

NA 136,600 NA NA NA NA NA NA

Chloride NA 452,100 NA NA NA NA NA NA

Sodiun NA 434,150 NA NA NA NA NA NA

Notes: * All values are In ug/l unless noted otheruise
U Indicates eleinent was analyied for but not detected. The nuitoer shown Is the detection limit.



WELL MW-30

GROUNOWATW MONITORING ANALYTICAL DATA

TEXTROM-LYCOMING. STRATFORD, CONNECTICUT

Dcccffber, 1987 - Present

1,2-dlchloroben2ene

Cadmium

Copper

Nickel

Zinc

Cyanide (Total)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX) ̂

Total Organic Halogens (TOX)

Total Organic Carbon (TOG)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Specific Conductance (urhos/cm)

Specific Conductance (urfios/cm)

pH

PH

pH

pH

87 Har-88 Jul-88 Nov-88 Feb-89 Apr-89 Jul-89 Oct-89

NA NA NA NA NA NA 1 U 5.9

NA NA NA NA NA NA 70 10 1

NA NA NA ,  NA NA NA 350 620

NA NA NA NA NA NA 1,630 1,570

NA NA NA NA NA NA A,A60 3,080

NA NA NA NA NA NA 10 U 40

NA NA NA NA NA NA 1 U 23.2

NA NA NA NA NA NA 1 U 18.7

NA NA NA NA .  NA NA /  1 U 20.2

NA NA NA NA NA NA 1 U 22.1

NA NA NA NA NA NA 3,020 8,840

NA NA NA NA NA NA 3,100 8,200

NA NA NA NA NA NA 3,060 7,380

NA NA NA NA NA NA 3,080 7,640

NA NA NA NA NA NA 2,030 1,311

NA HA NA NA NA NA 2,050 1,360

NA NA NA NA NA NA A.57 4.42

NA NA NA NA NA NA 4.61 4.40

NA NA NA NA NA NA 4.54 4.42

NA NA NA NA NA NA 4.58 4.41

Notes: * All values are in ug/l unless noted otherwise
U Indicates element was analyied for but not detected. Tl*

* ntidber shown Is the detection limit.

7



WELL 4

GROUNOWATER MONITORING ANALYTICAL DATA
TEXTRON-LYCOMINC, STRATFORD, CONNECTICUT

AUGUST, 1983 - APRIL, 1986
Kxsszxzuxxsxxxaxxxxxxsassx

Hov-81 Mar-82 Jun-82 Sep-82 Aug-83 Nov-83 Feb-84 May-8A Oct-84 Jan-85

trlchloroethcne

chlorobenzene

Barlin

Chroffliini (Total)
Copper

Iron

Hanganese

Nfckel

Seleniui

Zinc

Cyanide (Total)
Total Organic Hat ides (TOX)
Total Organic Hal ides (TOX)
Total Organic Hal ides (TOX)
Total Organic Hal ides (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (arfios/cm)
Specific Conductance (urthos/cm)
PH
pH

pH

pH
Radiui

Gross Beta

Gross Alpha
phenol
Turbidity
Sulfate (S04)
Nitrate, as N
Chloride

Sodium

Fluoride

HA

HA

127

S U

10 U

7,390
HA

5 U

10

20 U

100 U

150

190

200

80

84.000
31,000
40,000
58.500
5,500
6,000
6.90

6.60

7.00

7.10

1.13

44.50

9.3

35.0

76.00

844,000
980,000
171,200
36,000
844,000

HA

NA

48

24

MA

1,800
150

NA

10 U

NA

NA

819,000
850,000
820,000
828,000
85,050
91,100
90,050
84,020
3,430
3,420
6.20

6.22

6.22

6.22

0.20

0.80

1.9

50.0 U

NA

233,000
33,000
831,000
539,000

330

NA

NA

400

300

NA

150,400
2,710

NA

10 U

NA

NA

380

450

405

410

49,000
52,000
52,900
49,900
3,200
3,220
6.43

6.45

6.45

6.45

0.10

0.40

1.0

50.0 U

2,500
232,000
20,800
6,430

675,000
400

NA

NA

580

370

NA

11,300
450

NA

10 U

NA

NA

115

118

105

120

19,800
20,010
20,120
19,900
2,690
2,685
6.64

6.65

6.65

6.65

0.01 U

o.oi
0.01

100.0

80

74,700
1,160

677,400
397,000

40

5 I

NA

NA

5

10 (

NA

NA

30

NA

340

210

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

6.30

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

62

NA

NA

160

10 U

NA

NA

80

NA

160

100 U

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

6.30

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

10

NA

NA

50

50

NA

NA

30

NA

410

560

80

NA

NA

NA

22,000
NA

NA

NA

1000

NA

7.20

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

26

NA

NA

90

100

NA

NA

80

NA

90

380

120

NA

NA

NA

31,000
NA

NA

NA

1000

NA

6.20

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

.  na
NA

NA

NA

NA

NA

30

10

NA

NA

20

NA

40

NA

NA

NA

NA

NA

NA

NA

NA

NA

1,516
NA

7.10

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

3

8

NA

10

10

NA

NA

20

NA

20

90

10

10

10

10

23,000
23,000
33,000
23,000
2,100
2,100
6.30

6.35

6.25

6.30

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

u  not detected. The nuifcer .ho«n U the detection limit.
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WELL «

CROUMDWATER MONITORIMO ANALYTICAL DATA
TEXTROH-LYCOHING, STRATFORD, CONNECTICUT

AprJl, 1985 - Septenber, 1987
ss**ass=r=3sx*:

:XSXSSSS3SS = 3SX3XX3

3S33S33333333333*:

Apr.85 Aug-85 Nov-85 Apr.8& Jun-86 Oct-86 J-n-87 Apr-87 Jul-87 Sep-87

MA

MA

MA

MA

HA

MA

MA

MA

HA

HA

HA

HA

HA

20

10 U

HA

HA

2 U

10 U

60

90

HA

HA

HA

MA

HA

HA

HA

HA

,200
,100
7.00

7.00

7.00

7.10

HA

HA

HA

HAMA

U

1 U

1 U

25 U

25 U

25 U

25 U

25 U

25 U

25 U

4

10 U

5 U

10 u

10

10

HA

HA

2

20

AO

10 U

131.0

122.5

25.5

6A.5

85,000
24,000
39,000
38,000
1,400
1,400
6.20

6.30

6.40

6.40

MA

HA

MA

HAma

U

brocnodichloranethanc (THH)
dlbroflwchloromethanc <THM)
1.1-dfchlorocthane
1.2-dlchlorocthane (HOC)
1.1-dlchloro«thena
1.2-tran8-dlchloro€thcne
dfchloromethanc
trans-1,3-dlchloropropcne
1,1,2-trIchlorocthane
trlchloroethene

cthylbcnzene
toluene

xylenes
Chromium (Total)
Copper

Iron

Manganese

Mercury

Nickel

Zinc
Cyanide (Total)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TCXI)
Total Organic Carbon (TOC)
Specific Conductance (tn^os/cm)
Specific Conductance (urtios/cm)
PH
PH
pH
pM
phenol
Sulfate (S04)
Chloride

Sodium

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

10 U

10

HA

HA

2 U

10 U

140

20 U

HA

HA

HA

HA

HA

HA

HA

HA

1,600
1,600
7.50

7.40

7.40

7.40

HA

HA

HA

HAha

8

1

20

1

1

173

1

1

1

10

1

4

5

20

30

HA

HA

2

30

70

100 U

968

923

HA

HA

21,000
HA

HA

HA

1,100
1,150

.90

90

,90

.95

HA

HA

HA

HA

6.

ha

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

18

80

HA

HA

3

50

36

50 U

HA

HA

HA

HA

HA

HA

HA

HA

3,210
3,250
6.70

6.70

6.80

6.90

HA

HA

HA

HA

10 U

10 U

13

10 U

10 U

210

10 U

10 U

10 U

10 U

1 U

1 U

1 U

40

70

7,400
180

1 U

30

60

50 U

185

189

191

196

7,500
8,000
8,300
8,800
3,070
3.080
6.60

6.60

6.60

6.70

7

23.100
HA

430,000

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

20 U

20 U

440

150

0.2 U

20 U

20 U

10 U

66

69

n

85

7,300
10,500
13.300
14,000
2,630
2,680
6.23

6.27

6.29

6.31

10 U

58.000
658,100
473.000

1 U

1 U

21.9

1 U

1 U

544.7

1 U

1 U

1 U

154.3

1 U

1 U

1 U

20 U

20 U

HA

HA

0.2 U

20 U

20 U

10 U

71

77

83

88

16,400
17,500
21,100
37,300
3,440
3,520
6.23

6.27

6.31

6.32

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

20 U

50

HA

HA

0.2 U

20 U

230

10 U

226

227

226

226

17,200
17,800
19.000
15,100
3,100
3,120
6.16

6.18

6.14

6.14

HA

HA

HA

HA

1

2.4

33.7

1

1.8

519.0

1

1

1

4.0

1

1

1

20

20

HA

HA

0.2

20

20

10

402

459

317

357

18,200
20.600
21.900
20,000
3,050
3,028
6.27

6.25

6.25

6.29

NA

HA

HA

HA

> L



WELL MU-4

CROUHDUATER MOMITORIMC AMALTTICAL DATA

TEXTROM-LTCOMIMC, STRATFORD, COMMECTICUT

Oecdrtber, 1987 - Present
Bxxssssss:

Jul-89

szxaasszssssxs:

Oct-89
Dec-87 Har*88 Jul-88 Nov-88 Feb<89 Apr-89

HA 25.2 HA 14.6 NA 7.6 NA 1 U

HA 5.2 NA 1 U NA 1.3 NA 1 U

HA 129 NA 262 NA 285 NA 131

HA 4.9 NA 1 U NA 1 U NA 1 U

HA 1 U HA 1 U NA 147 NA 66.6

20 U 20 U 50 20 U 20 U 20 U 20 U 20 M

NA 490 HA NA 140 NA NA NA

HA 160 NA HA 70 NA NA NA

30 20 U 20 U 20 U 20 U 20 U 20 U 20 U

20 U 20 U 20 U 20 U 80 20 U 20 U 20 U

172 267 174 189 170 186 193 181

203 227 166 176 161 184 218 167

186 249 159 182 172 180 180 172

158 253 155 190 166 176 187 180

18,000 19,500 34,860 14,370 12,990 14,800 9,730 16,920

18,000 21,760 41,160 16,300 14,760 14,200 9,810 19,300

17,800 23,720 31,190 14,910 13,560 14,950 10,230 16,040

17,800 23,530 34,330 15,970 14,310 14,410 10,150 15,790

2,050 2,610 2,250 1,810 2,100 2,040 1,982 1,902

2,050 2,630 2,190 1,798 2,070 2,060 1,977 1,903

6.A8 6.17 6.68 6.42 6.95 6.36 6.31 6.50

6.50 6.18 6.73 6.45 6.93 6.38 6.38 6.50

6.54 6.16 6.66 6.39 6.96 6.41 6.41 6.52

6.60 6.20 6.67 6.40 6.94 6.32 6.36 6.54

HA 84,100 NA NA 31,000 NA NA NA

HA 763,500 NA NA 596,000 NA NA NA

HA 813,200 NA NA 297,790 NA NA NA

ss

szx

ssxsszxxsacx

l,1-d!chloroethanc
1.1-dlchlorocthcne
1.2-trans-dlchlorocthenc

trfchloroathcne

vinyl chloride

Copper

Iron

Manganese

Nickel

Zinc

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Specific Conductance (urhos/cin)
Specific Conductance (unhos/cm)

PH

pH

pH
pH

Sulfate (S04)

Chloride

Sodium

Motes; • AU values are In ug/l unless noted otherwise
U indicates element was analyzed for but not detected. The nurber shown is the detection limit.

szxzaaxxxsxxx



WELL 5

GROUNOWATER HOMITORIHC AHALtTICAL DATA
TEXTROH-LYCOMIMG, STRATFORD, COMMECTICUT

Nov-fll Mdr-82 Jun-82 Sep-82 Aug-83 Nov-83 Feb-84' May-84 Oct-84 Jan*85

1241 26 21 52 NA

5 37 13 24 NA 9

NA NA NA NA NA NA

20 110 70 70 40 120

20 5 U 5 U 5 U 5 U 5 U

10 U 10 U .  50 10 10 U 20

NA NA NA NA NA NA

NA NA NA NA NA NA

50 70 70 60 50 70

480 440 490 20 20 10

370 170 100 100 U NA 20 U

NA NA 431 1014 ^A 10 U

NA NA NA NA NA 10 U

NA NA NA NA NA 10 U

NA NA NA NA NA 44

NA NA 9,000 8,000 NA 15,000

NA NA NA NA NA 14,000

NA NA NA NA NA 16,000

NA NA NA NA NA 14,000

NA NA 500 480 547 600

NA NA NA NA NA 600

6.70 6.60 7.20 6.80 7.10 6.60

NA NA NA NA NA 6.60

NA NA NA NA NA 6.60

NA NA NA NA NA 6.90

U  NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

1  NA NA NA NA NA NA

1  NA NA NA NA NA NA

tctrachloroethene
1,1,1-trlchlorocthane
trichlorocthcne

Barlun

Chromfun (Total)
Chromfuni (Hexavalent)
Copper
Iron

Hanganese

Nickel

Zinc

Cyanide (Total)
Total Organic HalIdes (TOX)
Total Organic HalIdes (TOX)
Total Organic HalIdea (TOX)
Total Organic HalIdes (TOX)
Total Organic Carbon (TOG)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (uifios/cm)
Specific Conductance (uifios/cm)
PH
PH
pH
pH
Radlun

Gross Beta

Gross Alpha
phenol
Turbidity
Sulfate (S04)

Nitrate, as N
Chloride

Sodium

Fluoride

U

NA

NA

NA

650

125

5

10

11,225
NA

5

50

100 U

760

920

930

880

11,000
11,000
11,000
11,000

950

9A0

7.20

7.20

7.20

7.20

0.69

14.75

6.6

102.5

53.50

80,900
480 U

162,000
113,250
1,590

NA

NA

HA

96

100

NA

NA

27,100
2,800

NA

NA

NA

868,000
900,000
890,000
880,000
87,100
84,500
90,500
88,250

980

982

5.50

5.45

5.50

5.50

0.21

0.90

2.1

50.0 U

NA

354,200
28,000
132,000
102,000

920

NA

NA

NA

50 U

100

NA

NA

17,100
5,110

NA

NA

NA

365

325

330

315

33.000
27,000
27,900
30,300

947

950

6.88

6.90

6.90

6.89

0.11

0.40

1.0

50.0 1

250

247,100
41,600
168,300
150,220
4,100

NA

NA

NA

390

690

NA

NA

27,670
2,020

NA

NA

NA

750

790

765

810

197,600
198,000
196,240
198,140
16,900
16,900
6.58

6.59

6.59

6.59

0.01

0.01

0.01

150.0

400

741,100
1,320

4,241,700
2,809,030

400

* All values are In ug/l unless noted otherwise . . .
* U Indicate# element was analyied for but not detected. The nuiber shown Is the detection limit.
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WELL 5

CROUNOUATER MOMITORINO AMALTTICAL DATA
TEXTROM-LYCOHING. STRATfORO. COHMECTICUT

Apr-85 Aug-85 Hov-85 Apr-86 Jun-86 Oct-86 Jan-87 Apr-87 Jul-87 Sep 87

chlorobenzene
1.1-dlchlorocthane
1.2-dlchloro«thflne (EOCJ
1,2-trflna-dichlorocthen«
dlchloromethane
1^,1,2- tetrachlorocthane
tctrachloroethcnc
1.1.1-trlchlorocthanc
1.1.2-trichloroathane
trichlorocthcne
trUhlorofluorocnethane
chlorobcnicoe

toluene

xylenes
Chrooilun (Total)
Copper
Iron

Kanganese

Mercury

Nickel

Zinc ^
Cyanide (Total)
Cyanide (Amenable)
Total Organic Halogens (TOX)
Total Organic Halogena (TOX)
Total Organic Halogena (TOX)
Total Organic Halogena (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (ud^oa/cm)
Specific Conductance (urtioa/cm)
pH
pH
pH

pH
phenol
Sulfate (SOA)
Chloride
Sodium

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

10

10 U

NA

NA

2 U

10 U

90

20 U

20 U

NA

NA

NA

NA

NA

NA

NA

NA

410

600

7.B0

7.00

7.00

6.90

NA

NA

NA

NA

S U

25 U

25 U

25 U

25 U

1 U

10

63

25 U

14

25 U

5 U

5 U

10 U

30

10 U

NA

NA

2 U

40

10

10 U

10 U

37.9

34.0

24.5
60.6

27,000
31,000
172,000
31,000

450

450

6.70

6.00

6.80

6.80

NA

NA

NA

NA

NA 24 NA

NA 44 NA

NA 1 U NA

NA 6 NA

NA 2 NA

NA 1 U NA A

NA 7 NA

NA 1 u NA

NA 8 NA

NA 1 NA

NA 1 U NA

NA 36 NA

NA 15 NA

50 50 210

10 U 20 170

NA NA NA

NA NA NA

2 U 2 U 1

50 50 84

30 40 38

460 100 U 50 U

270 100 U 50 U

NA 870 NA

NA 837 NA

NA NA NA

NA NA NA

NA 12,000 NA

NA NA NA

NA NA NA

NA NA NA

690 360 980

650 450 1,000

7.50 7.00 7.00

7.30 7.00 7.10

7.40 7.00 7.10

7.40 7.00 7.30

NA NA HA

NA NA NA

NA NA NA

NA NA NA

10 U

93

10 U

198

10 U

10 U

25

81

10 U

32

10 U

15 U

1 U

1 U

160

110

15,200
2,490

1 U

70

30

50 U

50 U

194

198
210

215
3,600
3,700
3,800
4,000
1,010
1,030
6.70

6.70

6.80

6.80

4

60,200
NA

121,000

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

20 U

20

3,060
3,120
0.2 U
90

20 U

10 U

10 U

22

33

36

37

11,200
12,400
16,400
20,000
1,000
1,004
6.63

6.63
6.64

6.64

10 U

91,100
166,400
106,600

1 u

129.8

1 U

422.1

1 U

1 U

3.7

55.3

1 U

12.6

1 U

1 U

2.5

1.7

20 U

20 U

NA

NA

0.2 U

.  60
20 U

90

\10 U
31

32

39

45

8,300
8,400
8,500
18,500

979

1,009
6.65

6.67

6.67

6.69

NA

NA

NA

HA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

50

30

NA

NA

0.2 U
40

160

10 U

10 U

197

197

197

197

22,200
20,600
18,100
21,200

965

962

6.58

6.57

6.58

6.55

NA

NA

NA

NA

1.9

65.7

1
147.0

1

1

3.1

13.0

2.1
7.7

1

1.9

1

1

20

40

NA

NA

0.2

20

20

10

10

178

179

196

184

31,700
32,400
28,200
29,500
1,077
1,093
6.55

6.51
6.53

6.55

NA

NA

NA

NA

Bxzsxxsxxxsaisssssx



WELL MU-5S

CROUMDWATER HOMITORINC AHALYTICAL DATA (
^  TEXTROM-LTCOMIMO, STRATfORO, COMHECTICUT

Oecewber, 1987 - Present

—

Oec-87 Harass Jul-88 Mov-88 Feb-89 Apr-89 Jul-89 Oct-89

chloroathane

1.2-cHchlorobcnzcne
1.1-dlchlorocthanc
1.2-dlchloroethane (HOC)
1.1-dlchIoroethene
1.2-tran«-dlchloro«thcne
dfchloromethane

tetrachloroethcne

l.lj-trichlorocthane
trUhlorocthcne

vinyl chloride
xylenes
Cadmiun

Copper

Iron

Hanganese

Zinc

Cyanide (Total)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (urhos/cai)
Specific Conductance (urfios/cm)
PH
PH

pH
pH

Sulfate (S04)

Chloride

Sodiiin

NA 1 U NA NA NA NA

NA 1 u NA NA NA NA

NA 147 NA NA NA NA

NA 1 U NA NA NA NA

NA 2.1 NA NA NA NA

NA 112 NA NA NA NA

NA 1 U NA NA NA NA

NA 3.5 NA NA NA NA

NA 20.7 NA NA NA NA

NA 3.7 NA NA NA NA

NA 1 U HA NA NA NA

NA 1 U NA NA NA NA

NA 10 U 10 U NA NA NA

NA 20 U 50 NA NA NA

NA 2,700 NA NA NA NA

NA 3,600 NA NA NA NA

NA 20 U 20 U NA NA NA

NA 10 U 10 NA NA NA

NA 1230 288 NA NA NA

NA 1150 326 NA NA NA

NA 1080 317 NA NA NA

xNA 1200 290 NA NA NA

NA 10,050 10,950 NA NA NA

NA 9,880 9,860 NA NA NA

NA 12,610 9,410 NA NA NA

NA 11,550 10,310 NA NA NA

NA 952 2,440 NA NA NA

NA 987 2,460 NA NA NA

NA 6.43 6.74 NA NA NA

NA 6.47 6.73 NA NA NA

NA 6.41 6.78 NA NA NA

NA 6.46 6.74 HA NA NA

NA 76,300 NA NA NA NA

NA 412,200 NA HA NA NA

NA 336,300 NA NA NA NA

1 U 1.9

1 U 12.9

8.2 13.4

1 U 2.6

4.6 1 U

1,740 2,300
12.1

2.3

1 U

20.1

160

1 U

60

20 U

NA

HA

20 U

10 U

1,390
1,510

1.430
1,460
6,780
7,340
8,380
8,070
2,360
2,310
6.17

6.23

6.21

6.18

NA

HA

NA

1 U

3.3

1 U

14.4

559

8.2

10 U

20 U

NA

NA

20

10 U

2,440
2,220

2,370
2,390
30,780
26,580

37,180
38,780
1,844

1,850
6.82

6.85

6.83

6.81

NA

NA

NA

Notes: * All values are in ug/l unless noted otherwise
U Indicates clement was analyzed for but not detected. nunf^r shown is the detection limit.



WELL MU-50

CROUMOWATER HONITORIHO ANALYTICAL DATA
TEXTROM-LtCOMING, STRATFORD, CONNECTICUT

Decenber, 1987 - Present

■87 Mar-88 Jul-88 Nov-8d Feb-89 Apr-89 Jul-89 1

NA NA NA NA NA NA

NA NA NA NA NA NA 5.3

NA NA NA NA NA NA 36.7

NA NA NA NA NA NA 235

NA NA NA NA NA NA 14.0

NA NA NA NA NA NA 1 U

NA NA NA NA NA NA 117

NA NA NA NA NA NA 1.9

NA NA NA NA NA NA 1.5

NA NA NA NA NA NA 4.8

NA NA NA NA NA NA 110

NA NA NA NA NA NA 170

NA NA NA NA NA NA 40

NA NA NA NA NA NA 207

NA NA NA NA NA NA 220

NA NA NA NA NA NA 221

NA NA NA NA NA NA 210

NA NA NA NA NA NA 21,810

NA NA NA NA NA NA 20,120

NA NA NA NA NA NA 17,570

NA NA NA NA NA NA 18,780

NA NA NA NA NA NA 13,290

NA NA NA NA NA NA 10,000

NA NA NA NA NA NA 6.53

NA NA NA NA NA NA 6.57

NA NA NA NA NA NA 6.68

NA NA NA NA NA HA 6.73

Oct-89

chloro«thane
1,2-d I ch I orobcnzene
1.1-dfchlorocthane
1.2-trans-dlchlorocthcnc
dichloromethanc
trichlorocthene

vinyl chloride
cthylbeniene
toluene

xylenes
Copper
Nickel

Zinc

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (T(X2)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (iJd)os/cttt)
Specific Conductance (urbos/cm)
pH
pH
pH
pH

1 U

1 U

58.2

362

1 U

5.7

272

1 U

1 U

1 U

30

20 U

20 U

3A1

329

324

336

18,840
18,480
17,490
17,830
5,200
5,310
6.91

6.93

6.94

6.91

Notes: * All values are In ug/l unless noted otherwise ,t i,.
u indicates element was analyied for but not detected. The nuiber shown Is the detection lim .



UELL 6

GROUNOUATER HONITORING ANALYTICAL DATA

TEXTROH-LTCOMIHC. STRATFORD, CONNECTICUT

AUGUST. 1983 - APRIL, 1986
Essszsssaxssaassarszsx:;xxxsxxxxxxxxxxxxxxxxxxxzx

Nov-81 N8r-82 Jun-82 Sep-82 Aug-83 Hov-83 Feb-84 May-8A Oct-84 Jan-85

Chromium (Total)

Copper

Nickel

Zinc

Total Organic Hal ides (TOX)

Total Organic Carbon (TCXI)

Total Organic Carbon (TOG)

Total Organic Carbon (TOO)

Total Organic Carbon (TOG)

Specific Gooductance (urtios/cm)

Specific Gonductance (urfios/cm)

pH

PH

pH

pH

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA NA NA 5 U 20 50 40 30 40

NA NA NA 10 U 50 40 20 10 10

NA NA NA 40 140 50 30 20 20

NA NA NA 590 360 320 30 30 20

NA NA NA NA NA 52 31 NA 10 U

NA NA NA NA NA 10,000 11,000 NA 12,000

NA NA NA NA NA NA NA NA' 16,000

NA NA NA NA NA NA ^NA NA 17,000

NA NA NA NA NA NA NA NA 29,000

NA NA NA NA NA 900 920 970 2,500

NA NA NA NA NA NA NA NA 2,500

NA NA NA 6.50 6.50 6.90 6.50 6.90 6.70

NA NA NA NA NA NA NA NA 6.70

NA NA NA NA NA NA NA NA 6.70

NA NA NA NA NA NA NA NA 6.70

tected. The nuntoer shown Is the detection limit.

r

\

Notes: • All values are In ug/l unless noted otherMlse
U Indicates clement was analyzed for but no



WELL 6

CROUNDWATER MOMITORIMG AMALtTICAL DATA
TEXTROM-LtCOHIMO, STRATFORD, CONNECTICUT

April, 1985 - Septenber, 1987
BZXsssssaEsrxxssasxzsxsz:

Apr.85 Aug-85 Hoy-85 Apr-86 Jun-86 Oct-86 Jan-87 Apr-87 Jul-87 Sep-87

1.1-dfchloroethan«
1.2-trans-dlchloroethene
1J,1,2-tctrachlorocthane
tctrachloroethcnc

1,1,1-trIchloroathane
trichlorocthcnc

chlorobenieoe

toluene

Chromiun (Total)

Copper

Iron

Manganese

Nickel

Zinc

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (urfios/cm)
Specific Conductance (urhos/cm)
pH

pH

pH

pH

phenol
Sulfate (S04)

Chloride

Sodium

NA

NA

NA

NA

NA

NA

NA

NA

40

60

NA

NA

10 L

110

NA

NA

NA

NA

NA

NA

NA

NA

1,900

2.600

7,20

7.20

7.20

7.20

NA

NA

NA

NA

25 U

25 U

1

1

1

1

5

5

10 U

10

NA

NA

10

20

215.0

851.5

35.0

170.0

24,000

27,000

35,000

20,000

1,650

1,650

6.50

6.50

6.60

6.60

NA

NA

NA

NA

NA 1 U NA

NA 1 U NA 198 NA

NA 1 NA 10 U NA

NA 1 u NA 25 NA

NA 1 U NA 81 NA

NA * 31 NA 32 NA

NA 2 NA 15 U NA

NA 2 NA 1 U NA

10 U 10 18 30 20 U

10 10 u 180 110 20 U

NA NA NA 24,700 3,130

NA NA NA 760 630

10 10 44 40 20 U

30 50 46 50 20 U

NA 49 NA ' 15 U 2

NA 59 NA 15 U 2

NA NA NA 15 U 2

NA NA NA 15 U 3

NA 10,000 NA 8,100 3,900

NA NA NA 9,000 5,100

NA NA NA 9,900 7,900

NA NA NA 10,200 8,200

1,600 910 2,880 3,040 2,700

1,800 1,050 2,900 3,050 2,720

7.60 7.05 6.80 6.70 6.48

7.50 7.15 6.80 6.70 6.49

7.50 7.00 6.80 6.70 6.50

7.60 6.95 6.90 6.80 6.50

NA NA NA 10 10 U

NA NA NA 60,200 94,900

NA NA NA NA 688,700

NA NA 325,000 481,000

... —

1 U

1 U

1 u

1 u

1 u

1 u

1 u

1 u

20 U

20 U

NA

NA

20 U

20 U

2

2

2

4

4,600

5,500

6,700

8,000

2,730

2,770

6.49

6.51

6.51

6.59

NA

NA

NA

NA

EZZ3ZXZXS

NA

NA

NA

NA

NA

NA

NA

NA

20 U

40

NA

NA

20 U

230

69.7

70.7

69.9

70.0

16,200

17,900
18,100

20,500

2,540

2,590

6.41

6.41

6.40

6.42

NA

NA

NA

NA

1

1

1

1

1

1

1

1

20

20

' NA

NA

20

20

24.0

44.6

27.7

28.2

27,300

24,400

31,300

26,700

2,010

2,012

6.88

6.71

6.83

6.81

NA

NA

NA

NA

XXXXXKXXaXXXXXXXX



UELL MU-6

GROUNOUATER MONITORING ANALYTICAL DATA

TEXTRON-LYCCMINd, STRATFORD, CONNECTICUT
Decctnber, 1987 - Present

0ec-fl7 Har-88 Aug'88
e

Nov-8a Feb-89 Apr-89

:xx:3XXXXXXXXX9

Jul-89

exxxxxxxxx

Oct-89

1,2-trans-dfchlorocthcne HA NA NA 1 u HA 1 u NA 1.6

Copper 20 U NA 20 u 20 U 20 U 20 u 130 20 U

Iron HA NA NA NA 70 NA NA NA

Hanganese NA NA NA NA 510 NA NA NA

Nickel 50 NA 20 u 20 U 20 U 20 u 20 U 20 U

Zinc 20 U NA 20 u 20 U 150 20 u 40 20 U

Total Organic Halogens (TOX) 18.2 NA 47.9 20.4 105 ' 29.8 50.1 51.3

Total Organic Halogens (TOX) 21.0 NA 64.7 19.6 92.9 33.8 53.2 57.5

Total Organic Halogens (TOX) 13.8 NA 70.0 19.2 110 31.4 60.3 50.9

Total Organic Halogens (TOX) 32.1 NA 74.4 18.8 98.5 30.9 49.8 48.8

Total Organic Carbon (TOC) 37,800 NA 16,600 7.220 7,400 7,010 4,490 10,210

Total Organic Carbon (TOC) 37,700 NA 18,400 7,410 5,830 6,840 4,530 9,810

Total Organic C,arbon (TOC) 37,400 NA 19,000 7,140 6,080 7,090 4,660 10,320

Total Organic Carbon (TOC) 37,900 NA 20,600 6,980 7,220 6,920 4,610 9,830

Specific Conductance (unhos/cm) 1,190 NA 183 1,977 1,039 1,076 2,060 1,626

Specific Conductance (urtios/cm) 1.207 NA 194 1,970 1,042 1,077 2,050 1,611

PH

PH

pH

P«
Sulfate (S04)

6.50 NA 6.02 6.59 7.08 6.89 6.66 6.87

6.52 NA 6.04 6.51 7.09 6.94 6.68 6.84

6.52 NA 6.07 6.50 7.08 6.88 6.71 6.83

6.54 NA 6.05 6.57 7.07 6.81 6.65 6.90

NA NA NA NA 43,300 NA NA NA

Chloride NA NA NA NA 760,000 NA NA HA

Sodium NA NA NA NA 324,960 NA NA NA

sssssasxxxsKZS

Notes: • All values are In ug/l unless noted otherwise
U Indicates element was analyzed for but not detected. The ntmber shown Is the detection limit.



;

WELL 7

GROUNOWATER HONITORING ANALYTICAL DATA

TEXTROM-LYCOMIHC, STRATFORD, CONNECTICUT

AUGUST, 1983 - APRIL, 1986

Nov-81n Mar-82 Jun'82 Sep-82 Aug-83 Nov-83 Feb-8A May-84 Oct-84 Jan-85

NA NA NA NA 2.7 2 U 2 U 2 U NA 1 U

NA NA NA NA 2.8 9 5 7 NA 1 U

NA NA NA NA 5 U 10 20 10 U 40 10 U

NA NA NA NA 10 U 20 50 20 10 U 10 U

NA NA NA NA 30 100 50 20 10 20

NA NA NA NA , A80 180 330 20 10 U 10

NA NA NA NA NA NA 39 31 NA 10 U

NA NA NA NA NA NA 6,000 7,000 NA 14,000

NA NA NA NA NA NA NA NA NA 10,000

HA NA NA NA NA NA NA NA NA 14,000

NA

c

NA NA NA NA NA NA NA NA 12,000

NA NA NA NA NA NA 975 1000 824 1,600

NA NA NA NA NA NA NA NA NA 1,600

NA NA NA NA 6.50 6.60 6.90 6.40 6.80 6.50

NA NA NA NA NA NA NA NA NA 6.50

NA NA NA NA NA NA NA NA NA 6.50

NA NA
r

NA NA NA NA NA NA NA 6.48

1 J,1-trlchlorocthanc

trichlorocthcne

Chromfun (Total)

Copper

Nickel

Zinc

Total Organic HalIdea (TOX)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Specific Conductance (urhoa/an)

Specific Conductance (urtioa/cm)

PH

pH

P«

pH

Hotes: • All values are In ug/l unless noted otherwise
U indicates element was analyzed for but not detected. The nud)er shown Is the detection limit.

r



szxssssassx:

chlorobenzene

chlorofoni (THH)
l,2-dlchloro«thanc (EDC)
dlchloromcthana

1,1,1,2-tetrachlorocthane
l,li^l-tr1chlorocthane
trichloroethene

chlorobenzene

cthylbenzene

toluene

xylcnea
Cadmiijni

Chromiun (Total)
Copper

Iron

Manganese

Nickel

Zinc

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (arhos/cm)
Specific Conductance (ur^os/cm)
pH

PH
pH
pH
phenol
Sulfate (S04)
Chloride

Sodium

WELL 7

CROUNDWATER MGMITORIHG ANALYTICAL DATA
TEXTROM-LYCOMING. STRATFORD, CONNECTICUT

Aorll. 1985 - Septefflber, 1987

Apr-OS Au9-a5 Mov-eS Apr-0& Jun-06 Oct-86 Jan-87 Apr-07 Jul-87 Sep-87

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

10 U

10 U

10 U

NA

NA

10 U

60

NA

NA

NA

NA

NA

NA

NA

NA

2,100
1,500
6.70

6.50

6.50

6-70

NA

NA

NA

NA

5 U

25 U

25 U

1 U

1 U

1 U

5 U

10 U

5 U

10 U

10 U

10 U

10 U

NA

NA

10 U

30

58.0

163.5

193.0

176.0

13,000
20,000
11,000
16,000
1,500
1,490
6.40

6.30

6.40

6.30

NA

NA

NA

NA

NA

NA 1 HA 10 U

NA 25 NA 10 U

NA 7 NA 10 U

NA 1 NA 10 U

NA 1 NA 10 U

NA 16 NA 10 U

NA 1 NA 15 U

NA 2 1 U

NA 27 NA 1 U

/  NA 6 NA 1 U

10 U 10 10 U 10 U

10 U 10 14 20

10 U 100 130 40

NA NA NA 2.120

NA NA NA 600

10 U 30 30 40

20 40 32 50

NA 35 NA 15 U

NA 46 NA 15 U

NA^ NA NA 15 U

NA NA NA 15 U

NA 5.000 NA 9.600

NA NA NA 10,400

NA NA NA 10.800

NA NA NA 12.100

1.400 650 2.670 2.290

1,500 1,300 2.690 2.300

7.50 6.90 6.80 6.60

7.50 6.90 6.80 6.70

7.50 6.90 6.80 6.70

7.50 6.90 7.00 6.70

NA NA NA 2

NA NA NA 75.800

NA NA NA NA

NA NA NA 223,000

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

10 U

20 U

40

190

960

20 U

20 U

2

2

3

4

23,400
24,200
25,300
34,200
2,360
2,530
6.39

6.40

6.42

6.42

10 U

95.000
614,800
418,000

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 u

1 u

10 u

20 U

40

NA

NA

20 U

20 U

3

3

4

4

6,400
9,400
14,600
16,200
2,800
2,950
6.37

6.39

6.41

6.49

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

10 U

20 U

20 U

NA

NA

20 U

210

110

110

111

111

16,100
11.700
13,300
12.000
2,160
2,190
6.39

6.38

6.36

6.37

NA

NA

NA

NA

1

1

1

1

1

1

1

1

1

1

1

10

20

20

NA

NA

20

20

24.8

52.4

29.0

36.9

6,600
4,900
5,500

7,300
1,935
1.919

6.51

6.53

6.49

6.46

NA

NA

NA

NA



__ I

WELL HU-7

GROUNDUATER HOHITORIMG ANALYTICAL DATA

TEXTRON-LYCOMINO, STRATFORD, CONNECTICUT

December, 1987 - Present
■zxaxasszxssssxr:xa*ss*ssa*sssxzasxsss**ssx*xas*

Occ-87 Mar-88 Jul-8d Mov-M Feb-89 Apr-89 Jul-89 Oct-89

1,2-dlchlorobcn2ene
Copper

Iron

Manganese

Nickel

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (urf*os/cm)
Specific Conductance (unnhos/cm)
PH
PH
pH

pH
Sulfate (S04)

Chloride

Sodium

NA

20 U

NA

NA

AO

22.A

17.8

10.7

AA.7

6,700
7,100
6,500
6,800
1,988
1,992

6.59

6.68

6.70

6.78

NA

NA

NA

1 U

30

AOO

890

20 U

8.0

7.7

3.A

5.2

62,700
66,600

58,A00
67,900

A50

AA7

6.34

6.37

6.34

6.34

102,700
523,800
484,580

NA

60

NA

NA

20 U

5.8

8.7

7.4

7.2

12,820
12,960

10,710
10,880

505

510

6.65

6.69

6.71

6.73

NA

NA

NA

1 U

20 U

NA

NA

20 U

18.6

18.8

17.5

18.0

4,110
5,240
3,510
3,970
1,438
1,430
6.55

6.50

6.48

6.61

NA

NA

NA

NA

20 U

30

440

20 U

275

291

288

279

4,380
4,440
4,530
4,320

223

216

7.10

7.11

7.12

7.10

18,200
128,000
168,580

1 U

: 20 U

NA

NA

20 U

25.8

22.3

24.1

21.2

6,840
6,210
6,620
7,320

307

309

6.72

6.77

6.74

6.69

NA

NA

NA

NA

20 U

NA

NA

20 U

30.7

39.2

42.1

29.9

22,100
18,420
19,680
18,530

998

983

6.78

6.81

6.83

6.87

NA

NA

NA

5.9

20 U

NA

NA

20 U

25.8

23.6

32.4

27.7

10,900
8,020
9,470
7.890

1,046
1,048

6.98

7.00

6.97

6.98

NA

NA

NA

Notes: • All values are In ug/l unless noted otherwise
U indicates element was analyzed for but not detected. The mmber shown Is the detection limit.

■ XXZ..-.IS33Z3SZ«a



SS3SZSSSSZSSI

WELL 8

CROUNDUATER MOMITORIHO AMALYTICAL DATA
TEXTRON-LtCOHIHG, STRATFORD, COMMECTICUT

April, 1985 - Septenter, 1987
S333SSSSESSXSXXXX

Apr-85 Aii9-85 Mov-85 Apr-86 Jun-86 Oct-86 Jan-87 Apr-87 Jul-87 Sep-87

chlorobenzene

chloroforw (THM)
1,2-dfchlorobcniene
1.2-dlchloroethantt (EDO
dichloromethane
1J,1,2-tctrachloro«thanc
1,1,1-tPlchlorocthane
trlchloroethene

chlorobenzene

1,4-dlchlorobenzene
ethylbenzene
toluene

xylenea
Chromfura (Total)

Copper
Iron

Hanganese

Hercury

Nickel

Zinc

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TCXI)
Total Organic Carbon (TOC)
Specific Conductance (urrhos/cm)
Specific Conductance (urhos/cm)
pH

PH
pH

P«
phenol ^
Sulfate (S04)

Chloride

Sodium

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

HA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

10

10

NA

NA

2 U

10 U

30

NA

NA

NA

NA

NA

NA

NA

NA

110

100

7.80

7.80

7.70

7.70

NA

NA

NA

NA

Notes: • All values are In ug/l unless noted otherwise
U Indicates elefnent was analyzed for but not detected

38 NA 10 U NA 1 U NA 1

1 NA 10 U NA 1 U NA 1

38 NA 10 U NA 1 U NA ^1

35 NA 10 U NA 1 U NA "l

10 NA 10 U NA 1 U NA 1

3 NA 10 U NA 1 U NA 1

1 NA 10 U NA 1 U NA 1.5

2A NA 10 U NA 1 U NA 1

38 NA 15 U NA 1 U NA 1

38 NA 15 U NA 1 U NA 1

9 NA 1 U NA 1 U NA 1

39 NA 1 U NA 1 U NA 1

15 NA 1 U NA 1 U NA 1

30 20 50 20 U 20 U 20 U 20

10 U 8A 120 20 20 U 70 20

NA NA 20,100 120 NA NA NA

NA NA 1,660 100 NA NA NA

2 U 3 1 U 0.2 U 0.2 U 0.2 U 0.2

20 50 40 20 U 20 U 20 U 20

60 36 80 20 U 20 U 160 20

25 NA 15 U 2 2 3.5 28.9

28 NA 15 U 2 3 3.5 22.4

NA NA 15 U 4 3 3.4 15.5

NA NA 15 U 4 3 3.7 10.9

1,800 NA 1,500 16,800 6,700 10,800 11,700

NA NA 2.000 17,700 8,100 14,100 11,000

NA NA 2,100 18,500 8,400 12,300 13,600

NA NA 2,400 21,700 12,900 16,600 12,800

89 164 183 138 113 126 125

85 167 186 145 122 129 118

7.A0 4.40 4.20 4.56 4.80 4.69 4.92

7.35 4.40 4.20 4.57 4.85 4.72 4.85

7.A0 4.40 4.20 4.57 4.95 4.66 4.94

7.50 4.40 4.30 4.60 5.02 4.71 4.87

HA NA 15 10 U NA NA NA

NA NA 55,200 33,400 NA HA NA

NA NA HA 9,800 NA NA NA

NA NA 12.100 19,200 NA NA

ESSXXXXXS:

NA

■zxxaexz'x

ntirber shown Is the detection limit.
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WELL MW-8

GROUNDUATER HOHITORIMG AMALYTICAL DATA
TEXTROR-LYCOMIMG, STRATFORD, CONNECTICUT

December, 1907 - Present
8SSS3CSXS33SSS3SXSZ3SSS3XXXXS3SX

Dec-87 Har-88 Aug-ifl Mov-SS feb-89 Apr-89 Jul-89 Oct-89

Copper 20 U 20 U 20 U 20 U 20 U 20 U 120 NA

Iron HA 160 NA NA 20 U NA NA . NA

Manganese NA 50 NA NA 20 U NA NA NA

20 U NA
Zinc 20 U 20 U 20 U 20 U 20 U 80

Total Organic Halogens (TOX) 8.6 2 U 16.9 7.2 145 36.5 38.1 NA

total Organic Halogens (TOX) 9.7 8.3 12.6 8.6 153 37.9 36.2 NA

Total Organic Halogens (TOX) 8.A 4.4 10.9 6.4 139 37.1 41.2 NA

Total Organic Halogens (TOX) 10.0 3.7 17.6 6.6 146 35.3 43.6 NA

Total Organic Carbon (TOC) 2,100 1,870 1,800 1,330 1,200 1,830 1,200 NA

Total Organic Carbon (TOC) 1,400 1,090 2,800 1,250 1,500 1,960 1,310 NA

Total Organic Carbon (TOC) 1,200 1,930 2,600 1,230 1,710 2,290 1,000 NA

Total Organic Carbon (TCX:) 1,400 2,010 3,300 1,270 1,320 2,310 1,420 NA

Specific Conductance (umhos/on) 102 109 163 97 130 142 110 NA

Specific Conductance (urhos/on) 102 115 178 99 127 144 114 NA

PH

PH

pH

pH
Sulfate (SO;)

4.96 5.52 5.70 6.45 6.60 5.92 5.80 NA

5.00 5.54 5.64 6.43 6.59 5.98 5.82 NA

5.02 5.53 5.55 6.47 6.60 6.01 5.79 NA

5.02 5.58 5.48 6.42 6.61 5.90 5.76 NA

NA 86,400 NA NA 29,500 NA NA NA

Chloride NA 184,700 NA NA 6,000 NA NA NA

Sodiun NA 134,900 NA NA 7,880 NA NA NA

Notes: * All values are In ug/l unless noted otherwise
U Indicates element was analyzed for but not detected. The nuitier shown Is the detection limit.



WELL 9

CROUMDUATER MOHITORINO ANALYTICAL DATA
TEXTRON-LtCOHINC, STRATfORO, COHMECTICUT

April, 1985 - Septeirber, 1987
>sasss8xszssx«sszxxxsxaxs:xaxssxssxaassxssssBXsxxsx

Apr-85 Aug-85 Nov-8S Apr-8& Jun-86 Ocf8& Jan-87 Apr-87 Jul-87 Sep-87

dlchloromethane

trichlorocthene

toluene

xylenet

CackniuR

Chromiiin (Total)

Copper

Iron

Hanganese

Nickel

Zinc

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)

Total Organic Halogens (TOX)
Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)
Total Organic Carbon (TOC)

Specific Conductance (urhos/on)
Specific Conductance (urfios/cm)

PH

PH

pH

pH
phenol
Sulfate (S04)

Chloride ^
Sodiun

NA NA NA 4 NA 10 U NA 1 U

NA NA NA 2 NA 10 U NA 1 U

NA NA NA 8 NA 1 U NA 1 U

NA NA NA 1 NA 1 U NA 1 U

NA NA 10 U 10 U 10 U 10 U 10 U 670

NA NA 10 U 10 U 56 40 20 U 20 U

NA NA 30 10 550 560 100 120

NA NA NA NA NA 67,400 170 NA

NA NA NA NA NA 3,510 2,130 NA

NA NA 60 60 90 70 100 70

NA NA 690 150 ^̂  240 300 630 540

NA NA NA 67 NA 15 U 2 5

NA NA NA 59 NA 15 U 3 6

NA NA NA NA NA 15 U 6 9

NA NA NA NA NA 15 U 7 10

NA NA NA 5,000 NA 7,100 26,300 8,900

NA NA NA NA NA 7,700 28,300 9,200

NA NA NA NA NA 8,000 30,100 9,700

NA NA NA NA NA 8,500 31,200 11,100

NA NA 550 300 1,550 1,680 862 490

NA NA 480 600 1,560 1,720 1,036 518

NA NA 7.70 6.90 6.80 6.70 4.46 4.61

NA NA 7.80 6.90 6.90 6.70 4.60 4.72

NA NA 8.00 7.00 7.00 6.70 4.61 4.76

NA NA NA 7.00 7.00 6.70 4.64 4.81

NA NA NA NA NA 2 10 U NA

NA NA NA NA NA 909,000 529,800 NA

NA NA NA HA NA HA 25,800 NA

NA NA NA NA NA 41,400 24,500 NA

ted otherMise

or but not detected. The ntmber shown is the detection limit.

NA

HA

NA

NA

10

20

AO

NA

NA

20

910

15.9

16.9

16.2

16.6

15,700

14.500

15,300

17,000

1,242

1,255

5.82

5.81

5.81

5.80

NA

NA

NA

NA

1

1

1

1

10

20

20

NA

NA

20

170

4.7

2.1

3.5

5.2

10,500

12,300

10,900

11,600

1,232

1,231

6.34

6.42

6.28

6.30

NA

NA

NA

NA

cxsxxxxxxxsx



1

_  !

WELL HU-9

CROUHOUATER MOHITORIMG AKALYTICAL DATA

TEXTROH-LtCOHlNC, STRATFORD, COMHECTICUT

Decenber, 1987 - Present

sxsxxsaxs;
jtxxaxxxxxxx************®***************

sxxxxsszxsssssxxzssxSSXXXSXSSS:Bsxzsxxsxzs:

Oec-87 Har-88 Jul-e8 Nov-8a Feb-89 Apr-89 Jul-89 Oct-89

10 U 40 10 U 10 U 10 u 10 U 10 U 10 U

20 U 150 20 U 60 210 140 130 20 U

NA 940 NA NA 100 NA NA NA

NA 2,200 NA NA 830 NA NA NA

110 20 U 20 U 20 U 20 U 150 20 U 20 U

280 1,000 110 170 1,070 770 260 300

5.1 2 U 8.7 17.0 129 28.1 5.1 24.4

7.4 2 U 8.5 16.2 132 27.1 4.1 27.8

8.0 2 U 8.2 16.8 125 29.0 10.2 21.1

6.8 2 U 7.1 15.4 134 26.4 6.3 27.3

8,100 6,580 6,6^ 2,340 3,520 7,940 3,200 6,480

7,800 4,310 5,060 • 2,820 4,530 6,920 3,260 6,060

6,600 5,760 5,980 2,410 2,970 6,240 3,140 6,640

6,700 5,840 6,810 2,940 4,160 5,360 3,080 6,320

1,866 884 1,310 1,148 443 432 867 614

1,874 893 1,380 1,145 429 434 861 633

6.22 4.40 6.47 6.05 5.23 4.34 5.86 6.19

6.25 4.41 6.54 6.02 5.22 4.38 5.80 6.15

6.26 4.43 6.53 6.07 5.25 4.41 5.80 6.17

6.30 4.40 6.49 6.01 5.21 4.47 5.82 6.19

NA 191,800 NA NA 110,000 NA NA NA

NA 30,610 NA NA 8,800 NA NA NA

NA 24,?00 NA NA 8,940 NA NA NA

BXxxssxaxBxsxa

Cadmium

Copper

Iron

Manganese

Nickel

Zinc

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Specific Conductance (urhos/csi)
Specific Conductance (unfios/cm)

PH

pH

pH

Sulfate (S04)

Chloride

Sodium

Notes: * All values are in ug/l mless noted otherwise » ii i
U Indicates element was analyzed for but not detected. The nunber shown is the detection limit.



WELL 10

GROUNOUATER HOHITORIMG ANALYTICAL DATA
TEXTROM-LtCOHIMO, STRATFORD, CONNECTICUT

sxcxsxsssxxsrxsssssBSSS
:xssss

csxxxxxsxxxa

85 Aug-85 Nov-85 Apr-86 Jun-86 Oct-86

NA NA NA 1 U NA 10 U

NA NA NA 18 NA 10 U

NA NA NA 1 NA 10 U

NA NA NA 1 NA 10 U

NA NA NA 4 NA 10 U

NA NA NA 4 NA 10 U

NA NA NA 1 . NA 10 U

NA NA NA 1 U NA 10 u

NA NA NA 2 NA 10 u

NA NA NA 27 NA 1 u

NA NA NA 3 NA 1 u

NA NA 10 U 10 U 32 80

NA NA 10 10 u 150 160

NA NA NA NA NA 57,000

NA NA NA NA NA 2,100

NA NA 10 U 10 U 76 80

NA NA 20 20 160 170

NA NA NA 38 NA 15 U

NA NA NA 29 NA 15 U

NA NA NA NA NA 15 U

NA NA NA NA NA 15 U

NA NA NA 9,000 NA 13,000

NA NA NA HA NA 14,600

NA NA NA NA NA 15,000

NA NA NA NA NA 15,400

NA NA 220 440 835 399

NA NA 240 425 895 421

NA NA 9.30 7.00 7.70 7.50

NA NA 8.90 7.00 7.80 7.50

NA NA 8.50 6.90 7.80 7.50

NA NA 8.40 6.90 7.80 7.50

NA NA NA NA NA 5

NA HA NA NA NA 30,000

NA NA NA NA NA NA

NA NA NA NA NA 32,400

chloroform (THH)

1.1-dlchlorocthBne
1.2-dlchlorocthane (EDO ^
1.1-dlchloroethene
1.2-tran»-dlchlorocthene
dichloromethana

tctrachlorocthene
1tf1•1-trIchIorocthane
trfchloroethene

toluene

xylenes
Chromlun (Total)

Copper

Iron

Hanganese

Nickel

Zinc

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Specific Conductance (ui#ios/cm)
Specific Conductance (uifios/cm)
PH
pH

pH

pH

phenol
Sulfate (S04)

Chloride

Sodium

NA

NA

NA

NA

NA

NA

NA

HA

NA

NA

NA

20 U

30

100

100

50

20 U

4

5

7

7

10,000
10,200

10,500
12,900

234

241

8.05

8.12

8.13

8.13

10 U

41,500
20,300
20,500

NA 1

NA 1

NA 1

NA 1

NA 1

NA 1

NA 2.9

NA 1

NA 1

NA 1

20 U 20

20 U 20

NA NA

NA NA

20 U 20

240 20

59.0 14.8

58.1 13.7

59.0 17.3

59.4 12.0

7,800 1,900

11,100 2,600

4,000 3,800

10,200 3,000

266 298

269 323

8.11 7.18

8.11 7.21

8.12 7.15

8.11 7.17

NA NA

NA NA

NA NA

NA NA

9.5

1 U

1 U

1 U

1 u

1 u

1 u

29.1

1 U

1 U

1 U

20 U

20 U

NA

NA

20 U

20 U

7

7

8

12

3,500
3,500

4,800
6,300
260

270

7.95

7.96

8.08

8.13

NA

NA

NA

NA

Notes: • All values are In ug/l unless noted otherwise
Indlcatjjs element was analyzed for but not detected nuTfcer shown Is the detection limit.



WELL MU-IO

GROUNDWATER HONITORIHG ANALYTICAL DATA

TEXTROM-LYCCMIMO, STRATFORD, CONNECTICUT

DecenRwr, 1987 • Present

Oec-87 Har-88 Jul-88 Nov-88 Feb-89 Apr-89 Jul-89 Oct-89

bromodfchloromethane (THM)

chloroforai (THH)

l,l-dlchloro€thane

1,1 J-trfchloroethane

Copper

Iron

Manganese

Nickel

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Carbon (TOG)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Specific Conductance (udios/cni)
Specific Conductance (urftos/cm)

PH

PH

pH

pH

Sulfate (S04)

Chloride

Sodltm

NA

NA

NA

NA

20 U

NA

NA

50

15.6

12.4

13.2

17.3

4,100

3,900

4,300

4,400

287

286

7.39

7.43

7.48

7.51

NA

NA

NA

2.2

15.3

1 U

6.0

20 U

1,080

100

20 U

78.0

67.2

76.1

88.2

3,790

2,880

3,910

4,610

256

248

7.31

7.33

7.36

7.30

33,300

25,300

24,600

NA

NA

NA

NA

20 U

NA

NA

20 U

7.9

11.8

13.0

11.6

6,630

5,770

7,200

6,640

433

441

7.54

7.61

7.64

7.58

NA

NA

HA .

1 U

1 U

1.0

1 U

30

NA

NA

20 U

54.6

49.1

46.7

50.0

2,150

1,950

2,480

1,950

313

312

7.06

7.10

7.05

7.03

NA

NA

NA

NA

NA

NA

NA

20 U

20 U

980

20 U

15.1

23.9

17.9

27.8

9,650

10,270

10,630

8,940

816

804

7.65

7.63

7.64

7.65

53,500

574,000

31,770

1 U

1 U

1 U

1 U

20 U

NA

NA

20 U

36.3

34.0

35.8

36.4

8,630

9,000

8,820

9,060

763

762

7.87

7.91

7.88

7.85

NA

NA

NA

HA

NA

NA

NA

100

NA

NA

20 U

29.1

36.5

28.8

31.3

4,200

3,810

3,600

3,150

510

512

7.24

7.28

7.31

7.34

NA

NA

NA

1 U

1 U

1 U

1.1

20 U

NA

NA

20 U

42.9

40.5

38.8

39.4

8,630

6,310

6,630

6,950

417

421

7.57

7.54

7.56

7.55

NA

NA

NA

Notes: * All values are In ug/l unless noted otherwise
U Indicates element was analyzed for but not detected. The mmber shown Is the detection limit.



sasxsBs;
aXSSXXXXBBXXXBBSSXXSS

WELL 11

GROUHDUATER MOMITORIMO AMALYTICAL DATA
TEXTROM-LYCOMIMG, STRATFORO, CONMECTICUT

April, 1985 - Septeirtjer, 1987

Apr-85 Aijg-85 Mov-85 Apr-86 Jun-86

msxs

chloroform (THH)
1,2-dfchlorocth«ne (EDO
dichloromethane
1J,1,2-tct rachIorocthane
tctrachIorocthcne
1,1 J-trlchloroethanc
trichIorocthcne

cthylbcnzcnc
toluene

xylcncs
Chroffliun (Total)

Copper

Iron

Hangancse

Mercury

Nickel

Zinc

Total Or9an1c Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOG)
Total Organic Carbon (TOG)
Total Organic Carbon (TOG)
Total Organic Carbon (TOG)
Specific Conductance (urhos/cm)
Specific Conductance (uifios/cm)
pH
pH
pH
pH \
phenol
Sulfate (S04)

Chloride

Sodlun

HA NA NA 1 NA

NA NA NA 49 NA

NA NA NA 6 NA

NA NA NA 3 NA

NA NA NA 1 U NA

NA NA NA 1 NA

NA NA NA 21 NA

NA NA NA 9 NA

NA NA NA 42 NA

NA NA NA 14 NA

NA NA 10 U 10 U 20

NA NA 20 20 300

NA NA NA NA NA

NA NA NA NA NA

NA NA 2 U 2 U 2

NA NA 40 30 34

NA NA 550 150 180

NA NA NA 24 NA

NA NA NA 28 NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA 12,000 NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA 1.000 160 248

NA NA 650 *145 258

NA NA 7.70 7.10 5.40

NA NA 7.00 7.10 5.40

NA ^ NA 7.70 7.20 5.50

NA NA 7.70 7.30 5.50

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

• All values are In ug/l unless noted otherwise i* i,.
' U Indicates elee^nt was analyied for but not detected. The nuiber shown Is the detection limit.

asxesssssxsxsssxsxsxaxxssxxxxxxxsIXXXSXXS
»

Oct-86 Jan-87 Apr-87 Jul-87 Sep-87

10 U NA 1 U NA 1

10 U NA 1 U NA 1

10 U NA 1 U NA 1

10 NA 1 U NA 1

10 U NA 1 U NA 1

13 NA 1 U NA 1

1 U NA 1 U NA 1

1 U NA 1 U NA 1

1 U NA 1 U NA 1

20 20 U 20 U 20 U 20

80 20 U 20 U 40 20

11,500 60 NA NA NA

1,660 1,270 NA NA NA

1 U 0.2 U 0.2 U 0.2 U 0.2

30 30 20 U 20 U 20

100 180 160 170 20

15 U 3 2 13.1 67.1

15 U 3 2 14.2 72.6

15 U 4 3 14.0 80.3

15 U 5 4 14.6 65.0

1,500 21,900 13,700 6,500 14,000

1,700 21,900 14,700 18,400 12,900

1,900 22,700 19,200 16.000 13,100

2,000 26,900 21,900 18,700 12,200

239 228 125 294 251

240 241 130 299 256

5.60 5.16 5.38 5.34 6.12

5.60 5.21 5.48 5.32 6.17

5.60 5.22 5.48 5.32 6.13

5.80 5.23 5.49 5.33 6.20

6 10 u NA NA NA

34,600 28.100 NA NA NA

NA 42.000 NA NA NA

38.000 38.600 NA NA NA



WELL MU-11

CROUNDWATER HOMJTORIMB ANALYTICAL DATA

TEXTROM-LYCOHIHG, STRATFORD, CONNECTICUT

Decenber, 1987 - Present

Hanganese

Nickel

Zinc

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Carbon (TOG)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Specific Conductance (unf>os/cm)
Specific Conductance (urhos/cm)

PH

PH

pH

P«

Sulfate (S04)

Chloride

Sodiun

NA

50

20 U

9.3

a.a

9.7

•  7.6

13.600

13.400

13.200

13.000

174

174

5.42

5.44

5.46

5.42

NA

NA

NA

Mar-88 Aug-68 Nov88 Feb-69 Apr-69 Jul-89 Oct-89

NA NA NA 300 NA NA NA

NA 20 0 20 U 20 U 20 U 20 U 20 U

NA 20 U 20 U 20 U 60 20 U 30

NA 3.6 16.9 22.3 33.6 7.5 37.7

NA 6.6 17-5 35.4 31.1 6.4 36.2

NA 6.4 15.6 32.6 35.0 7.0 29.9

NA 6.6 17.1 29.9 32.4 7.9 32.4

NA 6.300 7.260 11.750 16.240 6.610 25.060

NA 6.500 7.430 11.490 19.120 6.440 25.390

NA '  6.600 7,460 11.620 16.160 6.730 26.210

NA 6.900 6.190 11.540 17.560 6,550 26.950

HA 160 146 125 125 167 146

NA 166 138 120 127 178 150

NA 5.36 6.54 6.54 5.99 6.33 6.59

NA 5.10 6.59 6.53 6.05 6.19 6.60

NA 4.99 6.55 6.55 6.01 6.29 6.60

NA 5.00 6.55 6.52 6.01 6.34 6.61

NA NA NA 26.800 NA NA NA

NA NA NA 16.600 NA NA NA

NA NA NA 19.290 NA NA NA

Notes: * All values are in ug/l unless noted otherwise
u indicate, element was analyzed for but not detected. The txmber shown is the detection

BsaaB3SsaBXxsK«s



WELL 12

GROUHDWATER HONI TORINO ANALYTICAL DATA
TEXTRON-LYCOmNG, STRATfORD, CONNECTICUT

April, 1985 - September, 1987

-8S Aug-8S Nov'8S Apr-86 Jun-86

NA NA NA 1 NA

NA NA NA 52 NA

NA NA NA 8 NA

NA NA NA A NA

NA NA NA 1 U NA

NA NA NA 1 NA

NA NA NA 2A NA

NA NA NA 3 NA

NA NA NA 3.5 NA

NA NA NA 6 NA

NA NA 20 20 A2

NA NA 5 U 5 U 30

NA NA 10 10 U 130

NA NA NA NA NA

NA NA NA NA NA

NA NA 2 U 2 U 2

NA NA 10 10 U 66

NA NA AO 30 130

NA NA NA 812 NA

NA NA NA 832 NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA 2,A00 ^  NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA 365 AOO 910

NA NA 360 360 911

NA NA 7.90 6.90 6.40

NA NA 7.90 6.90 6.40

NA NA 7.80 6.90 6.40

NA NA 7.80 6.90 6.90

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA ,NA

;axs3SBSXscsssassxsaIXXXXXXXXXxsxxxsxsstxsssxxs

Oct-86 Jan-87 Apr-87 Jtil-87 Sep-87

10 U NA 1 U NA 2.6

10 U NA 1 U NA 1

10 U NA 1 U NA 1.0

10 U NA 1 U NA 1

10 U NA 16.2 NA 20.4

10 U NA 1 U NA 1

10 U NA 19.2 NA 33.3

1 U NA 1 U NA 1
A

1 U NA 1 U NA •l
1 U NA 1 U NA 1

50 20 U 20 U 20 U 20

10 U 10 U 10 U 10 U 10

80 20 U 20 U 40 40

17,100 90 NA NA NA

1,570 60 NA NA NA

1 U 0.2 U 0.2 U b.2 U 0.2

40 30 20 U 20 U 20

110 20 U 20 U 270 20

19 11 11 18.7 36.9

21 13 16 18.0 32.2

24 18 18 19.0 24.0

24 90 31 18.8 39.7

5,000 5,300 2,500 5,900 2,900

5,500 6,800 2,900 6,800 2,000

5,800 6,900 . 3,700 6,100 1,500

6,500 7,500 5,900 7,700 3,100

860 758 800 758 730

890 792 817 764 705

6.20 6.02 6.13 6.07 6.21

6.20 6.05 6.13 6.09 6.18

6.30 6.09 6.14 6.12 6.24

6.30 6.12 6.20 6.11 6.27

42,800 35,800 NA NA NA

NA 161,700 NA NA NA

10,300 101,200 NA NA NA

chloroform (THN)

1,2-dlchloro«thanc (EDO
dfchloromethane

1,1,1,2-tetrachlorocthane
tetrachloroethene

1,1,1-trfchlorocthane
trichlorocthene

ethylbenzene
toluene

xylenes
Chromlun (Total)
Chromiun (Hexavalent)

Copper

Iron

Manganese

Mercury

Nickel

Zinc

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (urhos/cm)
Specific Conductance (urfios/cm)
pH

PH
pH

pH
Sulfate (S04)

Chloride

Sodium

Notes' * All values are In ug/l unless noted otherwise ^ ̂  ^
U Indicates element was analyzed for but not detected. The nurber shown is the etec



WELL HW-12

GROUNOWATER HOMITORIMG ANALYTICAL DATA

TEXTROM-LYCOHING, STRATFORD, CONNECTICUT

Dcciwrbcr, 1987 - Present

Dec-87 Har*88 Jul-88 Nov-88 Feb-89 Apr-89 Jul-89 Oct-89

chloroform (THH)

tetrachloroethene

trfchloroethene

Copper

Iron

Manganese

Nickel

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carl^ (TOC)

Total Organic Carbon (TOC)

Specific Conductance (urhos/cm)
Specific Conductance (umhos/cm)

PH

PH

pH

pH

Sulfate (S04)

Chloride

Soditin

NA

NA

NA

20 U

NA

NA

AO

32.A

29.2

30.2

A0.1

2,900

1,800

1,600

1,800

676

683

6.19

6.25

6.28

5.AA

NA

NA

NA

1.7

26.3

21.8

20 U

350

AO

20 U

AA.5

53-2

39.7

38.A

1,810

2,520

2,090

1,5A0

808

799

6.2A

6.28

6.2A

6.26

12A,300

A16,900

355.300

NA

NA

NA

AO

NA

NA

20 U

A6.9

A7.8

56.2

5A.3

2,310

2,080

1,8A0

2,130

680

712

6.59

6.61

6.59 •

6.59

NA

NA

NA

1 U

13.9

13.7

20 U

NA

NA

20 U

16.9

17.5

15.8

17.1

7,260

7,A30

7,A80

8,190

1A6

138

6.5A

6.59

6.55

6.55

NA

NA

NA

NA

NA

NA

20 U

20 U

20 U

20 U

189

200

181

19A

1,710

1,280

1,530

1,600

596

593

7.1A

7.13

7.12

7.11

A9,000

AA6,000

8A,600

1 U

22.2

25.9

20 U

NA

NA

20 U

A6.7

A9.9

A5.9

A8.0

3,310

1,530

2,200

2,610

619

62A

6.A0

6.A1

6.A8

6.A3

NA

NA

NA

NA

NA

NA

20 U

NA

NA

20 U

19.6

33.A

A0.1

39.2

1,050

1,770

990

1,120

737

7A2

6.A9

6.51

6.53

6.A8

NA

NA

NA

1 U

10.8

10.5

20 U

NA

NA

20 U

25.9

29.1

26.7

24.9

2,290

2,100

2,140

2,360

580

585

6.62

6.60

6.61

6.61

NA

NA

NA

Notes: • All values are in ug/l unless noted otherwise
U indicates eleinent was analyzed for but not detected. The nuii^er shown is the detection limit.
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WELL 13

GROUNDWATER MONITORING ANALYTICAL DATA
TEXTRON-LYCOMINC, STRATFORD, CONNECTICUT

April, 1985 - Septcinbcr, 1987

1,2-dlchloroethane (EDO
1,2-trans-dlchlorocthene
dichloromethane

1,1,1,2-tctrachIorocthane
tetrachloroctheoe
1,1,1-trlchlorocthane
trichloroethcne

toluene

Cadniun

Chrocniuro (Total)

Copper

Iron

Manganese

Nickel

Zinc

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Specific Conductance (urfios/cm)
Specific Conductance (urhos/cm)
PH
PH
pH

pH
phenol
Sulfate (S04)

Sodium

•85 Aug-85 Nov-85 Apr-86 Jun-86

NA NA NA 1 NA

NA NA NA 182 NA

NA NA NA 2 NA

NA NA NA 14 NA

NA NA NA 14 NA

NA NA NA 1 NA

NA NA NA 44 NA

NA NA NA 8 HA

NA NA 10 U 20 10 U

NA NA 10 50 32

NA NA 20 610'  180

NA NA NA NA NA

NA NA NA NA NA

NA NA 30 20 170

NA NA 30 70 92

NA NA NA 140 NA

NA NA NA 146 NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA .11,000 NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA 380 319 570

NA NA 405 315 577

NA NA 7.80 7.30 6.20

NA NA 7.80 7.20 6.20

NA NA 7.80 7.20 6.20

NA NA '  7.80 7.20 6.20

NA NA NA NA NA

NA NA NA NA HA

NA NA NA

rssaxsxssnxxssassscssxzsxss

ID U

128

10 U

10 U

16

10 U

32

1 U

10 U

AO

150

17.700 ,
6,2A0

1A0

100

50

5A

58

60

4,500
4.900

5,200

5.600

626

630

6.10

6.30

6.40

6.40

3

81.600
11.600

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

HA

1 U

2.3

1 U

1 U

5.2

1 U

25.7

1 U

10 U

20 U

20 U

NA

NA

20 U

20 U

18

22

21

34

9,300
9,400
9.800

9,900

617

637

6.17

6.19

6.23

6.24

HA

C.NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

10 U

20 U

20 U

NA

NA

20 U

140

38.2

38.4

39.0

38.4

17,600

14,800
21.500

14.700

592

598

5.96

6.00

5.98

5.96

NA

NA

NA

1

250.0

1.1

1

7.8

3.2

29.4

1

10

20

20

NA

NA

20

20

54.9

55.7

68.1

61.1

17,500
16,400
18,100

18,300

590

638

6*24
6.21

6.27

6.21

NA

NA

NA



WELL MW-13

GROUHDWATER MOMITORIMO ANALYTICAL DATA

TEXTRON-LVCOMIMO, STRATFORD, CONNECTICUT

Deceffber, 1987 - Present

Oec-87 IHar-88 Jul-8d Nov-88 Fcb-89 Apr-89 Jul-89 Oct-89

NA 1 U NA 6.4 NA NA NA NA

NA 68.9 NA 47.2 NA NA NA NA

NA 10.2 NA 2.7 NA NA NA NA

NA 12.2 NA 7.0 NA NA NA NA

NA 300 NA NA NA NA NA NA

NA 900 NA NA NA NA NA NA

50 20 U 20 U 20 U NA NA NA NA

113 155 198 63.4 NA NA NA NA

98.9 132 212 54.6 NA NA NA NA

105 127 197 78.1 NA NA NA NA

107 152 231 66.0 NA NA NA NA

12,300 10,200 14,620 4,050 NA NA NA NA "

11,700 9,870 14,190 3,470 NA NA NA NA

11,A00 10,440 13,770 3,560 NA NA NA NA

11,400 11,100 14,780 3,760 NA NA NA NA

680 676 745 588 NA NA NA NA

675 681 751 590 NA NA NA NA

5.99 6.02 6.86 6.24 NA NA NA NA

6.08 6.09 6.89 6.25 NA NA NA NA

6.14 6.00 6.78 6.25 NA NA NA NA

6.19 6.00 6.79 6.28 NA NA NA NA

NA 77,900 NA NA NA NA NA NA

NA 274,400 NA NA NA NA NA NA

HA 302,100 NA NA NA NA NA NA

SSHXZXXZXS

1^2-d!chlorobcnzcnc

1,2-trans-dlchIorocthene
tetrachlorocthenc

trlchlorocthene

Iron

Hanganase

Nickel

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Carbon (TOO)

Total Organic Carbon (TOO)

Total Organic Carbon (TOO)

Total Organic Carbon (TOC)

Specific Conductance (urrtios/cm)
Specific Conductance (iidios/an)
pH

PH

pH

pH

Sulfate (S04)

Chloride

Sodlus

Notes: * All values are In ug/l unless noted otherwise ^ hh,ii.
U indicates eleinent was analyzed for but not detected. The nuAer shown Is the detection limit.
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MEMORANDUM

TO: GWM File: AVCO Lycomjmg Textron: Stratford

FR: Mark Bamberger, Envirotunental Analyst, RCRA GW Group

DT: 11 August, 1989 ' ^

RE: CME Summary

A Comprehensive Groundwater Monitoring Evalviation (CME) was conducted on
the AVCO Lycoming plant at 550 Main Street, Stratford, Connecticut (CTD
001181502). This included a site visit on 21 July, 1989 to observe groundwater
sampling. The objectives of this CME were to fully evaluate the implementation
of the assessment monitoring program, and also to evaluate the post- closure,
post-assessment groundwater program. The last CME was conducted in 1986
(CTDEP: Ken Feathers). AVCO's consulting firm is Environmental Monitoring
Laboratories (EML) who do both the sampling and lab analyses at the site. The
Grovindwater Monitoring Assessment Plan, which included the Sampling and
Analysis Plan, was prepared by Metcalf & Eddy, Inc.

Background/Source
■

AVCO manufactures gas turbine engines ̂ used in tanks, aircraft and
helicopters. The facility is owned by the Federal Government (U.S. Army) and
operated by a contractor, (AVCO). AVCO is bordered on the north by industrial
buildings, on the east by the Housatonic River, on the south by a marsh
formerly used as a landfill area and currently with housing under construction,
and to the west by Bridgeport Airport. Hazardous wastes are handled in the
following areas;

The NPDES-permitted wastewater treatment plant is located to the sou^ of
the plant area. Currently metal finishing wastewaters from the plant discharges
to a flow equilization tank. Cyanide destruction occurs on-site in the plant
Itself. After hexavalent chrome reduction, NaOH is used to adj\ist pH and
precipitate metal hydroxides. The settled precipitate is dewatered in filter
presses and shipped off-site for disposal (Stablex, Quebec, Canada). The
supernatant liquid is discharged to a nearby tidal ditch.

Of primary interest in this evaluation are the four closing RCRA-regulated
units located to the south-southeast of the AVCO plant which were used prior to
installation of the current system. The four units consisted of one flow
equalization lagoon, reportedly bentonite-lined and three unlined sludge drying
lagoons. The former lagoon received untreated plant wastewater, while latter
lagoons were \ised to dewater the residual sludge.
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Htscorv of Gronndvater MonitoT^-tng at AVCO , !

There are currejitly thirteen (13) groundwater monitoring wells at' the AVCO
facility, installed on three different occasions: ■

Reason for

Uell# Tnstal. Date Tnstal. Cont;yact:o];

3^.5 11/81 detect. Roy F. Weston, Inc.
g.7 7/83 detect. Leggette, Brashears & Graham

9/85 assess. Metcalf & Eddy, Inc. 1

2, 3 and 5 were used as downgradient, "point of compliance" wells
in initial' detection- and subsequent assessment-mode monitoring. This • , ,
delineation was made based on their locations adjacent to sludge and 1
equilization lagoons. Wells 6 and 7 served as background groundwater quality
sapling points based on an assumed, and later data-supported, southeast
groundwater flow direction. Wells 8 through 13 were later emplaced for 1
rec^uested daca control.

As a result of the FY86 CME inspection, an order was issued requiring
j^nitiation of a groundwater monitoring assessment program at the site (3/87). ,
This enforcement action was based on the detected presence of metals, the
unlined nature of the three sludge drying lagoons, and uncertainties regarding
tidal and ' mounding influences. The primary objectives of groundwater j j
monitoring at AVCO were to detennine the extent of all hazardous waste ; >
constituents in the uppermost aquifer leaking from AVCO surface impoundments
and to estimate the rate of migration of those constituents in groundwater.

Synopsis of. Recent Enforcement History

09/25/86 HM-358-calling for an Assessment Monitoring Plan describing; site
hydrogeology, future investigations. Sampling and Analysis plan,
recommendations for upgrading existing groundwater monitoring
wells, and an Implementation Schedule.

11/26/86 HM-358 modified-fixing compliance dates
-steps have been taken toward clearing this Order: study these
results have been submitted and are currently being reviewed by
the CTDEP.

,  )

NOTE: Steps A and B of- this Order have been satisfied although no
approval letter for Step B has been received.

• Hydrogeologtc Synopsis

Thirteen groundwater monitoring and eleven soil boring cores have yielded J
the following evaluation;



The AVCO facility is underlain by glacial stratified drift deposits. The

rp pp.p f p
'xToi'.°ir«scU u

f"Ld atl^ X these data need to be field-supported. Depth to
of the oeat layer ranged between 6 and 17 feet beneath existing ground

^rf^e iJere'are n7 boring® data from the base of the ̂ at and from between
peat and bedrock units. This is interpreted by the CTDEP as a <^ta gap
inJJca "ing the need for further delineation. Bedrock was not enco^tered in
any of the borings. Previous mapping of the area interprets the bedrock at a
depth of greater than 120 feet in this area.

The facility and associated lagoons are located in relatively flat area
near the mouth of the Housatonic River, with ground surface eUvations
generally lower than 10 feet MSL. The water table is also quite flat and
Lrshy areas with tidal channels exist in the vicinity of the site. Under
non-mounding conditions, groundwater in the shallow part of the aquifer in the
vicinity of the lagoons would be expected to flow primarily souAeasward
toward the tidal ditch or eastward toward the river. The analysis of vertical
and horizontal gradients on-site has been complicated by extensive
anthropologic development of the area. Though vertical gradients are
interpreted as generally upward toward southeastern discharge into the
Hovisatonic River, horizontal gradients are far less understood (examined only
by generalized computer modeling relying upon regional data).

yater Quality ^

The AVCO facility is situated in a GB area. Flow is generally south
easterly into the Housatonic River. There are no specifically impacted
receptors, but contamination contributes to overall degradation of the
Housatonic River itself, and subsequently Long Island Sound. Samples taken
from wells on the AVCO site have historically been above the State Drinking
Water Standard in Zn, Ni, Cu, Cr(hexavalent), Cr(tocal),and CN, as well as 1,1
dichloroe thane, 1,1 Dichloroethylene, trans-l,2-Dichloroethylene, Vinyl
Chloride and tetrachloroethylene (PCE).

Current Activities

As of 10 March, 1989, the two surface impoundment areas were in final
stages of closure. They had been backfilled and graded. The equilization
basin had topsoil installed and was seeded in the fall. This area was then
reseeded this spring and along with final grades, appeared reasonable. A
drainage swale extends over part of the lagoon cover to facilitate
control. Due to regrading activities associated with closure, parts of the
lagoon cap and also the equilization basin cap may be at risk from storm-tide
flooding. Increased drainage management including additional drainage swale
berms and an outflow culvert with a one-way valve, are being considered by
AVCO, although no formal proposal has yet been made.
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Wells 1 2 3. and 5 were damaged during closure procedures. Therefore ^

AVCO and the CTDEP have agreed, as a condition on J
Poat-Cloaure plan (4/5/88), to replace wells 1. 3 and 5 as shallow ( a
Sble^/deeper well nest networks. The deeper eaplacements are to be into a
^ai layer- and appear sufficient to gauge the vertical component of |
Chree-dimensional flow.

AT,«W8is Of Monitoring Prograw

The primary recent^eports on file at the DEP are;

a) Groundwater Monitoring Program (2: 3/25/87 & 5/22/87. Metcalf & Eddy, : i
b) Surface Impoundment Closure Plan (9/87. Metcalf & Eddy, Inc.)
c) Groundwater Monitoring Quarterly and Annual Reports (EML). |

The geological characterization of the AVCO/Stratford area, specifically
Including stratigraphic and hydrologic treatments, is deemed satisfactory to
set a framework for delineation of three-dimensional contaminant migration i
emanating from the AVCO facility. Although more data are needed to document i
ioJnding and tidal influences in groundwater flow direction, a
interpretation is forthcoming in light of recent well emplacements following , ,
closure construction. Furthermore, with impoundment closure, mounding eff®ccs
appear no longer significant. These newly emplaced wells should complement the
pre-existing groxmdwater monitoring system and should facilitate more complete
data collection, interpretation and presentation in the name of examination of
three-dimensional concaiainant flow,

AVCO is working within the enforcement framework prescribed to update their
groundwater monitoring network to more comprehensively determine the rate,
extent and degree of contaminant flow. There is a need however for g«ater
examination of the transport mechanism for contaminant flow at • ,
Specifically, hi^ resolution of groundwater flow direction and detailed ,
Stratigraphic influence need further study.

The Sampling and Analysis Plan, as included in Section VII of t^ .
Groundwater Monitoring Program (3/87) is deemed satisfactory in all necessa^ry . ,
areas, consistent with EPA guidance.

A number of data gaps in the assessment program for the AVCO site as ;
presented by Metcalf & Eddy, Inc.. have also been identified. None of thes i
points are deemed critical, yet they should be addressed, in future phase of
groxmdwater monitoring. They are the following; ;

a) The lack of detailed data collection, with subsequent interpretation
as to the effect the peat layer has on contaminant migration, as well
as eH and pH readings. Soil borings and well placements into the
basal peat unit is indicated.



b) The leek of incerpretatlon as co the relative and composite
influences of diverse site-specific controls on groundwater flow and
contaminant migration. Such overlapping composite effects may
include; discharges to the tidal inlet, the effect of large paved
areas, tidal surge effects and the effect of a potential, "buried
channel" running north-south beneath the site.

c) The lack of interpretation relating groundwater sampling to potential
backflow sampling of NPDES effluent at the tidal inlet due to seasonal
or tidal flow surges.

d) The lack of borings between peat and bedrock - layer, making
interpretation of the lower extent of flow difficult.

Routine periodic monitoring conducted at the facility is technically
deficient in that there is disregard, on a regular basis, for sampling
(specifically the important data points at wells 1, 2, 3, and 5), although
explanations are given each quarter.

Field Observations

Field observations of quarterly sampling at AVCO took place between 9a.m.
and 2:30p.m. on 21 July, 1989 by Mark J. Bamberger of the CTDEP. Also present
were John Fleming (AVCO), Andrew Burke (EML) and John Cronin (EML).

A dichotomy exists between the Sampling and Analysis Plan, submitted by
Metcalf & Eddy and the past quarterly and annual groxindwater monitoring
reports. Yet, although different in detail, the sampling protocol used by EML
is consistent with EPA guidance.

An exit interview was conducted between CTDEP and EML personnel prior to
sampling completion and the following points were addressed;

a) no protective equipment, especially gloves, were used during sampling,
which may provide a minor conduit for cross-contamination.

b) the depth/specific conductivity probe used was not decontaminated
between wells.

c) bailers used for evacuation and subsequent sampling are lowered down
well hole too rapidly, potentially liberating volatile constituents o_
samples. ^

d) the newly installed well *1D was severly out-of-plumb, was therefore
not sampled, and needs immediate repair.

1  I



I
e) Che pH neter used in Che field was placed in the purge water between

several well samplings, instead of its proper placement in buffer
solution or deionized water.

f) even though EML does both field sampling and analysis, chain of ■
custody protocol, especially relating to labels and protective seals, ■
should be completed.

Post-Closure Groundwater Monitoring
C

After the four AVCO surface impoundments are successfully closed, a
post-closure groundwater monitoring program is proposed to evaluate any future i
outflow of contamination for a 30-year period, pursuant to Federal Regulations,
UO CFR 265.210 and Part 265.310.

Technically, this program will consist of sampling and testing of the i
existing well network, maintenance of these wells, along with cap and security
system and newly-planted vegetative cover. This proposal, as described in the
Surface Impoundments Closvire Plan, appears satisfactory and satisfying of ; 1
Federal and State Regulations. Interpretations made during this period should
focus on evaluation of the monitoring network adequacy toward determining
three-dimensional contaminant distribution and temporal changes thereof.

Reporting and Record Keening

The reporting and record keeping procedures at AVCO are deemed adequate,
yet a significant dichotomy exists between the proposed monitoring/sampling
protocol of Metcalf & Eddy, Inc. and EML's reporting in quarterly and annual
reports. >

TiTneliness

Sampling and subsequent quarterly/annual report submittal have been i
conducted in a timely and efficient manner over the past three years.

Content

Quarterly and Annual reports have followed required formats for monitoring
reports per Connecticut Regulations. Yet, in content, they are deficient in
the areas mentioned previously, specifically relating to upgradient and down-
gradient well delineation and quarterly re-evaluation of contouring, and
interpretation of results to depict a complete picture of three-dimensional
contaminant flow.

The annual reports s\abmitted to date do not present enough data to fully
document rate and extent of contaminant migration, and concentration of
hazardous waste constituents. i
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In general terns, AVCO has presented a sufficient infonnation package to
Che CTDEP for evaluation* of Che contamination problems associated with their
facility. Their proposals, as presented by Ketcalf & Eddy Inc. have defined
well the techniques and technology needed to adequately document the rate and
extent of contamination and concentration of the constituents. On the other
hand, the field sampling, testing and interpretation, done by EHL, does not
reflect the detail promised, by inference, in aforementioned proposals. There
appears to be a lack of verbal' and written communication between these two
consulting firms, therefore yielding results which do not closely mirror
expectations.

This evalviation was carried out within the timeframe of AVCO's overall
groundwater assessment program. To this point, the CTDEP finds that adequate
progress has been made by AVCO toward returning into compliance with State and
Federal Regulations. It is recommended that progress be continued and that a
proposal for further and phase study be prepared toward complete compliance.

Violations/Recommended Response

Violation 1 Class Regulation

Failure to follow groundwater sampling
and Analysis Plan, although
field practices are satisfactory II 22a-4A9(c)-28(b)

Incomplete determination of rate
and extent of contaminant migration 22a-4A9(c)-28(b)
and concentration of contamination II 40 CFR 265.93(d)(4)

Inadequate discussion of sample
bottle cleaning and sample
preservation methodology II 22a-449(c)-28

Response

A single letter should suffice to achieve equality between proposed plan
and actual field/analytical work done at AVCO. Incompleteness of the
assessment determination can ,be addressed by review and comment under Step
C of Order HM-358.



STATE OF CONNECTICUT
department of environmental protection

21 September, 1989

/  .

.A

Dr. John S. Fleming . / ../ 1 MV:,'/ \
Chief Environmental Compliance Engineer / , t\
Textron Lycoming ( i ■ ' : [■ \ "F"! | .* i
550 Main St. l-"' /-••/
Stratford, CT 06497-2452 - - f.(•• • ••■ ,"r-"

I 'f • I - . . /

RE: CME Findings n . .'-v./ I I . # ' "t \ //■ ' \ W.

Dear Mr. Fleming,

A Comprehensive Groundwater Monitoring Evaluation (CME) was
was finalized on 11 August, 1989 at Textron Lycoming (AVCO) by the
Connecticut Department -of Environmental Protection (CTDEP) . The
CME was performed to evaluate the implementation of the assessment
monitoring program, as well as the post-closure, post-assessment
groundwater program.

Enclosed please -find the final CTDEP memorandum summarizing
the findings of this evaluation.

— Generally speaking, the CTDEP feels that AVCO has made
progress toward characterizing the rate and extent of
contamination on—site, pursuant to federal regulations
(40 CFR, Subpart F).

—  Though progress is being made within the framework of
the•groundwater assessment program, deficiencies in
the areas of conceptual evaluation and program
execution have been noted and must be addressed in
the requested submittal and future quarterly sampling
practices (refer to pages 5-7 of attached memo):

* conceptual- the assessment program must more fully
^  address evaluation of: a) the hydrogeologic and

hydrochemical role of the peat layer, b)
hydrochemical effects of the- potential for NPDES
discharge (tidally- induced) backflow, c) mounding
effects (formerly with respect to the lagoon,
currently associated with the "sand channel") , and
d) hydrogeologic impacts of the landfill cap.

Phone:

Capilol Avcmic • llr.rlfortl. ( onii'-cticul
•t/f / •••ffV" ,-r

I



AVCO

CME Findings
Page Two

* execution- a) AVCO must resolve the discrepancy
between the documented Groundwater Monitoring
Program (dated 3/87) and the executed groundwater
monitoring program and b) AVCO must ensure adequate
field practices and well maintenance are imple
mented [specifically relating to decontamination and
bailer sampling procedures, well integrity (well
#1D), and chain-of-custody protocol].
/

Please submit to the CTDEP within thirty (30) days of receipt
of this letter, a response indicating how you will address the
above-noted deficiencies and violations. If appropriate, you may
also include within this response a proposal and schedule for
developing detailed study plans for further phased investigations
of these concerns. This submittal may be considered a supplement
to the material previously submitted under Order HM-358 (modified)
to achieve full compliance with the order's requirements. ^

If there are further questions, feel free to contact me at
(203) 566-1847.

Sincerely,

Bamberger \
vironmental Ai^lyst

RCRA Groundwater Section
Hazardous Materials Management Unit

:>

Send Certified ,
Return Receipt Requested

cc: Donna Ashford, AVCO
Mike Nosenzo, AVCO
Andrew Burke, Environmental Monitoring Laboratories
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Science &
Engineering, Inc.

.  ' i' /"X
^ ■ ■ ■ "

^  Rri.y.'i II
}  j ACr /. iu:i!i j-
,  . ̂ f .. / y

.:^■/X'• •>•. .- \ •'•

April 4, 1990

Textron Lycoming
550 Main Street
Stratford, Connecticut

•  I •
• - / Mi ••••

06497-2452

Attn: Dr. John S. Fleming ' ' ^
Chief Environmental Compliance Engineer

/

subject: Proposal to Address CT-DEP Conceptual Concerns
Additional Professional Services to P.O. YK99452
F.SE Proposal #90-2132-90

Dear Dr. Fleming:

Environmental Science' and Engineering, Inc. (ESE) is pleased
to present this proposal to evaluate conceptual issues .
related to implementation of the CT-DEP-Approved Ground Water
Monitoring Program. This proposal is
to address comments documented in a September 21, 19from Mr. Mark Bamberger of CT-DEP and discussed in f^bseguentmeetings with Textron and CT-DEP on January 29 and March lo,
1990.

The conceptual issues raised by CT-DEP include the following:
•  Evaluation of the hydrogeological and hydrochemical

role of the peat layer
.  Evaluation of the potential for tidal-induced flow in

the surficial aquifer
Evaluation of the cause for ground water mounding i.i
the "sand channel" ^
Evaluation of hydrogeologic impacts of the landriii
cap.

To address these issues, ESE is prepared to offer the
professional services described below:

S5S Oridgcport Avcr ie Shclton. CT 064M Phoiir (20.^) fl2<»-676t
r<Miiiri Iv n n«; I lunt*'*

Fax(203) O26-0C08



Task 1 Complete Review and Analysis of Existing
Analytical Data

ESE is currently in the process of reviewing and analyzing
all existing data. This review essentially consists of a
compilation of all analytical data for the period of-record
into a standardized Lotus 1-2-3 spreadsheet. A draft output
•of this effort was presented td Textron and CT-DEP on March
16, 1990_.

The computerized data will be compared to prevailing federal
and state standards for potable water. A frequency of
occurrence analysis will be performed on compounds ̂exceeding
standards to determine which would be appropriate indicator
compounds of site contamination.

/

Arithmetic mean, geometric mean and variance will be computed
for the subset of indicator compounds. Logarithmic
time-concentration plots will be prepared for the compound
subsets and linear regression will be performed to indicate
changes in contaminant concentrations versus time for each
well in which the indicator compound is present.

ESE has tabulated all historic site analytical data and is in
the final steps of calibrating a spreadsheet to process this
data. A meeting will be scheduled at which time ESE will
propose a list of indicator chemicals for more detailed
evaluation based on the frequency of occurrence analysis.
Once CT-DEP concurrence with this approach is obtained, ESE
will complete the time-concentration plots and linear
regression analyses for the data subset.

Task 2 Comnlete New Topoaraohic Survey of Existing
Monitoring Wells

ESE proposes to conduct a new topographic survey of existing
wells to resolve apparent discrepancies and determine
reference point elevations of newly installed wells.

Historically, five surveys have been performed of wells that
existed at the time of each survey. At least one survey, in
1985, coincided with the preparation of a site base map.
Within the last two years, since the last effective
topographic survey, in January of 1987, Monitoring Wells
MW-IS, MW-2, MW-3S and MW-5S have been replaced and
Monitoring Wells MW-ID, MW-3D and MW-5D have been newly
constructed. Newly established reference point elevations at

I
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the top of the casing of these wells are, required to compile
accurate water table elevation maps and determine the
direction of ground water flow.

ESE will conduct a new survey of the top of the inner casing,
top of the outer casing and land surface of each monitoring
well. ESE will revise and update the site base map prepared
in 1985. ESE assumes that Textron'will provide a mylar copy
of the original site map which is suitable for revisions.

Task 3 - Evaluate the Potential for Tidal-Induced Flow
in the Surficial Aquifer

CT-DEP continues to express concern about the influence of
tidal fluctuations on ground water flow near the tidal inlet
and the NPDES-permitted discharge. Textron's previous
consultant attempted to characterize the extent of tidal
fluctuations in Monitoring Wells MW-5S and a temporary well
point comf^leted in the tidal ditch. The tidal influence
observed in MW-5S was used to extrapolate the inland distance
over which tidal fluctuations could be occurring in the
surficial aquifer. There was no attempt, however, to confirm
the conclusions of this theoretical approach.

ESE proposes to conduct measurements through two successive
tidal cycles in all wells. Water levels in Monitoring Wells
MW-IS, MW-ID, MW-2, MW-3, MW-5S and MW-5D will be measured
manually at a one-hour frequency. All other wells will be
measured at a frequency of once per two hours. The hourly
measurements will be collected in a compressed time interval
to provide a series of 24 "snapshots" throughout the two
tidal cycles. Water level hydrographs will be prepared
showing observed changes in water levels versus time.

A tide gauge will be installed in the tidal channel to
determine the range of tidal fluctuations. The measurements
will be conducted during a spring tide period when the tidal
ranges will be at a maximum.

ESE will prepare four ground water flow direction contour
maps corresponding to two high tide and two low tide cycles,
respectively. ESE will review the water level hydrographs
and ground water flow contour maps to determine the degree,
if any, of tidal interaction between the tidal inlet and the
surficial aquifer.



Task 4 - Conduct Elef^^r^c Resistivity Survey |
to Determine Lateral and Vertical—Continuxty
of the Subsurface Peat Layer

{

A major concern of CT-DEP is the lateral and vertical extent —
of the peat layer underlying portions of the site and the
capacity of this layer in preventing vertical contamxnant ■
flow into deeper subsurface formations. |

ESE proposes two tasks to characterize this layer, although
additional investigation may be required if the information i
at the conclusion of the tasks is inconclusive or xncomplete.
The additional investigation would require the installatxon
of costly test borings. It is anticipated that this expense i
can be avoided by first conducting the proposed I
investigation.

ESE proposes to perform an electric resistivity survey. The !
resistivity survey involves inserting four probes^into the J
surface at set distances. A current is then applied to the
outer set of probes. The current registered in the inner set i
of probes is then measured. Different earth materials ,
exhibit different conductance properties. By increasing or
decreasing the spacing betv/een probes, different vertical
layers of aquifer materials can be profiled.

The'electric resistivity method is subject to outside
external interferences, such as overhead high tension I
electrical transmission lines. This condition must be
assessed before conducting the electric resistivity survey.

Different areas and depths will be profiled to determine the i
vertical thickness and lateral continuity of the peat layer. '
Data from areas with sufficient ground control (i.e.,
presence of test borings) will be used to determine the
overall nature and extent of the peat layer.

Task 5 - Installation and Sampling of Deep Monitoring Wells
to Assess the Presence of Contamination Beneath
the Peat Layer ^

The absence of deep monitoring wells to determine water^
quality in formations beneath the peat layer is identified as
a data gap in the CT-DEP August 11,' 1989 CME Summary
memorandum to the GWM File. ESE concurs that informatxon
about deeper stratigraphic units is necessary to determine



both the effectiveness of the peat layer in preventing
vertical contaminant flow and whether regional hydraulic
gradients are upward, thereby further preventing vertical
flow into deeper aquifer zones.

ESE proposes to install three deep monitoring wells to assess
whether contaminants are present in the aquifer beneath the
peat layer. The deep monitorihg wells will be completed with
screened intervals open only at the bottom of the glacial
outwash'aquifer, directly above the bedrock surface.

The deep monitoring wells would be installed adjacent to
existing shallow and'intermediate wells MW-10, MW-5S and 5D
and MW-9. These well placements assume deep regional ground
water flow is in an easterly direction.

The proposed well placements may change if a review of^
borings logs or results of the surface electric resistivity
task (Task 4) indicate that the peat layer is discontinuous,
and that downward leakage could be occurring through a
"window" where the peat is absent. In this latter case, the
proposed deep monitoring well near MW-9 would be relocated to
the area of the suspected breach in the peat layer.

The wells will be drilled by, the standard,mud rotary method
and completed with 2-inch diameter PVC well screen and
casing, in accordance with CT—DEP guidelines for monitoring
well construction. Following installation, ground water
levels will be measured in the new wells and adjacent shallov/
x^ells to determine the vertical hydraulic gradient between
aquifers.

The deep monitoring wells will be sampled to determine
whether contaminants are present at depth. These results
would then be used to evaluate the significance of the peat
layer. It is anticipated that contamination will be absent
in the deep aquifer, in which case the confining capacity of
the peat layer would no longer be a critical issue. Future
attention could then be directed solely to contamination of
the shallow aquifer.

Task 6 - Conduct Slue Tests to Determine Aquifer Hydraulic
Conductivity

ESE proposes to conduct slug tests of existing monitoring
wells to determine the hydraulic conductivity of the shallow
aquifer. CT-DEP has requested in the August 11, 1989 CME



Summary memorandum to the GWM File that laboratory testing o£ ■
hydraulic conductivity be confirmed through field testing. |
The proposed slug tests will provide a field determination of
hydraulic conductivity and enable a calculation of ground
water flow rates.

Hydraulic conductivity is a measure of the potential for
ground water flow through aguifer media. ^It is measured by B
means of slug tests. The slug tests entail displacing ® B
grven volume of water in each monitoring well and timing the
rate at which the water in the well eguilibrates to the
pre-test condition. Due to the anticipated rapid response in
the wells, ESE proposes to measure recovery by means of a
submerged pressure transducer. — -

The slug test data will be evaluated by standard analytical
methods. ESE has developed a calibrated Lotus 1-2-3
spreadsheet to execute these calculations. ^

ESE proposes to conduct the slug tests after other site tasks
are completed, and sufficient site data is available to
accurately determine prevailing hydraulic gradients. ESE i
will conduct two additional rounds of ground water y
measurements during the second and third quarter sample
events. Ground water flow maps will be prepared to determine
seasonal variations in site hydraulic gradients.

The hydraulic conductivity from the slug tests and hydraulic
gradients measured during the first, second and third quarter
sample events will be used" to determine ground water flow
rates in the surficial aquifer.

Task 7 - Report Preparation

ESE will complete two interim reports covering the tasks
addressed above. The first report will provide a complete
summary of historic ground water analytical data. The data
will be compared to prevailing federal and state water
quality standards and criteria. Maximum, geometric mean,
arithmetic mean and variance will be computed for all
indicator compounds identified through the frequency of
occurrence analysis. ESE will use Cochran's Approximation to
the Fisher Student t-test to determine statistically
significant changes in ground water coi^centration compared to
initial, background concentrations in accordance with
265.92(d)(2).
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The second report will summarize tlie work performed,
procedures used, information and data assembled, and
conclusions obtained in the site geological and
hydrogeological investigation described in Tasks 2-6. This
report will recommend inclusion of the three deep monitoring
wells in the quarterly monitaring assessment program. Each
conceptual issue raised by CT-pEP will be individually
addressed.

SCHEDULE

Task 1 is nearing completion with development of a calibrated
spreadsheet, and the data is now being checked to ensure
correct entry. Data from the recent first quarter sampling
event can be included when it is received, thereby providing
a current assessment of contaminant distribution. An interim
report summarizing the results of Task 1 can be prepared in
approximately 4 weeks after receipt of the first quarter
data.

r

ESE believes the site work proposed in Tasks 2-6 can be
completed in approximately 12 weeks. An additional four
weeks will be required following completion of the field work
to evaluate the data and prepare a summary report.

j  1
i  '



f:
STATE OF CONNECTICUT

DEPARTMENT OF ENVIRONMENTAL PROTECTION

SITE HAM& Thc^
TOWN: vS-76^r^ /V

RLE TYPE 0)^^=- /^ /
STATE OF CONNECTICOT

VS

AVCO LYCOMING TE3CTR0N

IN THE MATTER OF AN ORDER TO AVCO LYCOMING TEXTRON TO ABATE POLLUTION AND
COMPLY WITH CONNECTICUT'S HAZARDOUS WASTE MANAGEMENT REGULATIONS

ORDER

Having found that Avco Lycoming Textron, located at 550 South Main Street
in Stratford, Connecticut, is in violation of Connecticut's Hazardous Waste
Management Regulations aind is maintaining a facility or condition which can
reasonably be expected to create a source of -pollution to the waters of the
State of Connecticut, under the provisions of Chapters 439 and 445K of the
Connecticut General Statutes, as ammended, the Camdssioner of Environmental
Protection, acting under Sections 22a-6, 22a-432, and 22a-449 of the General
Statutes, hereby orders Avco Lycoming Textron to ccxnply with all the conditions
of Order HM-358, entered as an Order of the Commissioner of Environmental
Protection on the 25th day of September, 1986, except that;

1. Paragraphs A, B, and C, in conformance with written and oral requests
from Avco Lycraning Textron, are modified by the Commissioner of
Environmental Protection, acting under Section 22a-436 of the^
Connecticut General Statutes as amended, to read as follows:

A. On or before November 30, 1986, verify to the Commissioner of
Environmental Protection that a qualified consultant has been
retained to perform the necessary work under Directive 1.

B. On or before January 31» 1987» submit to the Ccminissioner of
Environmental Protection for review and approval an assessment
monitoring plan which, at a minimum, describes site hydrogeolo^
as presently known, including summaries of existing hydrogeologic
and monitoring data; identifies and details further
investigations needed to comply with Directive 1; and contains a
schedule for implementation of all phases of the groundwater
quality assessment plan. Such plan shall also include a sampling
and analysis plan and recommendations for upgrading the physical
condition of existing groundwater monitoring wells.

Phone:

165 Capiio! .-^venuc • Hanford, Connecucui 06106

A1 Equal Opportuntt\ E - oloyer



Page Two
Order No. HM-358, Modified

C. On or before March 31, 1987 verify to the Conmissioner of
Environmental Protection that the plan approved under step B has
been implemented.

.Entered as an Order of the Conmissioner of ̂ vironmental Protection the
26th day of November j 1986.

"Stanley
Commissioner

Order No. HM-358 Modified
Town of Stratford

Sent Certified Mail
Return Receipt Requested
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Metc^& Eddy, Inc.
Engineers & Planners

10 Harvard U4 Square
Wafcefieid ftAass^t^usens

Ma*ng Aoctks PO Bo* ̂ 043
WotHjm. MA 01888-4043
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M*rch 23, 1987

Ms. Donna L. Ashford
Avco Lycoming TEXTRON
550 Main Street
Stratford, CT 06497-2452

subj.=t. sr=und-.t.r
Connecticut DEP Order No. HM-358

Dear Ms. Ashford:

1  submit' the Broundnater MonitoringWe are pleased avco Lycoming TEXTRON facility in
Assessment report describes site hydrogeology as
Stratford, ^T* i^^xuding summaries of existing
hyd"Seologic and'monitoring^ ?o^compir«i th'oirlctitr of
tSrSnderrinr^^ti": ̂"chedule for implementation of the
Groundwater Monitoring Assessment Program.

Very truly yours,

Cojvy^^ y"-
y

Carmine V. DiFilippo
Project Manager

rn

(617) 246 5200--^. ea.Toe'(METED ^ . V
» Pd C 4-c San BarnafOtno / lfv*ne CA / ArUngto- Hrgn-s IL ' Cncagc Co^-t^OuS oj$-o



«

f

TABLE OP CONTENTS

LIST OF TABLES * *
LIST OF FIGURES ^
FORWARD

SECTION I ~ applicable REGULATIONS ^
1.1 Federal Regulations 2
1.2 CT DEP Regulations

SECTION II - HYDROGEOLOGIC CONDITIONS ®
2.1 Subsurface Investigations........
2*2 Subsurface Conditions/Stratig^^P^y•••••••••••••*****
2.3 Hydrogeologic Evaluation

SECTION III - EXISTING DETECTION MONITORING SYSTEM 38
3.1 Detection Monitoring Wells.
>3.2 limitations of Detection Monitoring System...........

SECTION IV - SUMMARY OF DETECTION MONITORING DATA 42
4.1 1981 - ;••• 42
4.2 1983 - 42
4.3 1984 - 1985

SECTION V - APPROACH FOR CONDUCTING ASSESSMENT MONITORING
PROGRAM

SECTION VI - EXISTING ASSESSMENT MONITORING SYSTEM 54
6.1 Assessment Monitoring Wells. -
6.2 Limitations of Assessment Monitoring System

SECTION VII - SAMPLING AND ANALYSIS PROCEDURES 58
7.1 Organization and Responsibility
7.2 Sampling * 70
7.3 Decontamination Protocol.
7 4 Samole Handling and Chain of Custody....
7*.5 Sample Containers and Preservation Requirements
7.6 Sample Packaging and Shipping
7.7 Analytical Methods * ^4
7.9 Quality Control Checks........... -7
7.10 Internal Quality Assurance Procedures
7.11 Performance and System Audits
7.12 Corrective Action Procedures
7.13 References

SECTION VIII - SUMMARY OF EXISTING ASSESSMENT MONITORING
DATA

I

Fl



TABLE OF COKTENTS (Continued)

Page

123

APPENDICES , A-1
B-1

APPENDIX C - Groundwaqter Measurements C-1

APPENDIX A - Hydrometer and Sieve Analysis.
APPENDIX B - Reports of Explorationr

APPENDIX D - Detection Monitoring Groundwater Quality
Data •'•••

APPENDIX E - Assessment Monitoring Groundwater Quality
Data *:

APPENDIX F - Graphical Presentation of Chemical
Parameters for all Monitoring Wells.•••••• • F—l

i

I

SECTION IX - PROCEDURES FOR EVALUATING ASSESSMENT MONI-
TORINO DATA.

9.1 Listing of Data •
9 2 Extent of Tidal Fluctuations -
9*3 Development of Existing Assessment Monitoring ^

Wells ■

9.4 Aquifer Stress and Slug Tests
9.5 Extent of Contamination...... f
9.6 Current Extent of Contamination I ]
9.7 Rate of Migration

SECTION X - SCHEDULE OF IMPLEMENTATION

f



(

I
)

L .

i

1  ̂

mr

1
I  '

'

ll

list of tables
Page

1

Table Mo«-

1.1 l;r=;frerbyThe"=n"nlct?=r"E"

Avco:Lyconln| Oivision St«t£ord^
f„'Srn«n»rt!l« A^Sve CPDWC Llnits
Avco^Lycomin, DlvUion, Strat£« '
Chemicals _ above CPCWC Limits

i  ̂ ie«f
"  . . Ci-ratford, Connecticut,

-  r.rn-Man«".«"64Ufient Wells,
Wells 6 and 7weiia w »•— •

e,mnles to be Collected and Parametets to be*1 IS^?iUd"Avco Lycomia, Textron
86

89
7 2 Avco water Samples

y'ya Patameters to be Measured-Hethods References
y 3b precision, Accuracy, Completeness Objectives

for Measurement Data
.  • Qt-ratford, Connecticutt,8.1 *'=°TcarSttlcte"in Groundwater Samples In

foScSiaUrnf^ve CPCWC Limits



\

11

f

30
2.14 Deep Groundwater Elevation Contours

April 19, 1986

2.15 Deep Groundwater Elevation Contours
June 27, 1986 31

\

k
4

LIST OF FIGURES

Figure No. ^

1,1 Facility Location Map 7^

2.1 Location of Monitoring Well and Cross n
Sections of Soil Profiles 9 ■|

2.2 Section A-A' Generalized Subsurface |Stratification ^3 J

2.3 Section B-B' Generalized Subsurface >I Stratification 14 j
2.4 Groundwater Elevation ContoursNovember 25, 1986^ 17 j
2.5 GH20 Groundwater Elevation ContoursApril 19, 1986 18 |
2.6 GH20 Groundwater Elevation Contours

June 27, 1986 19 .

2.7 GH20 Groundwater Elevation Contours
December 29, 1986 20

2.8 Avco-Lycoming Monitoring Well Screen I
Settings 22

2.9 Shallow Groundwater Elevation Contours !
November 25, 1986 25

2.10 Shallow Groundwater Elevation Contours
April 19, 1986 26

2.11 Shallow Groundwater Elevation Contours , ,
June 27, 1986 27

^.12 Shallow Groundwater Elevation Contours
December 29, 1986 28

2.13 Deep Groundwater Elevation Contours
November 25, 1986 29

f

U



I

h

LIST OF FIGDRES (Continued)

Figure Ko.

2.16 Deep Groundwater Elevation Contours 32
December 29f 1986

2.17 Vertical Groundwater Gradients,
November 1985

2.18 Vertical Groundwater Gradients,
April 19, 1986 34

2.19 Vertical Groundwater Gradients,
June 1986 35

2.20 Vertical Groundwater Gradients,
December 1986 36

I

2.21 Steady Onconfined Flow with Dnifrom
Vertical Recharge 37

j  3.1 Schematic of Avco-Lycoming Monitoring
I  ̂ Well Construction 39

I  7.1 Organization Chart 3^

^  7.2 ' Location of Existing Groundwater
Assessment Monitoring Wells

J  7.3 Chain of Custody Record /
I  1

7.4 Federal Express Air Bill

9.1 Total Volatile Organics, October 1986 115

9.2 Total Volatile Organics (Shallow),
October 1986

9.3 Total Volatile Organics (Deep),
October 1986

9.4 Location of Cross-Sections of
Volatile Organic Concentrations

9.5 Cross Sections (C-C & D-D') of
Volatile Organics in Groundwater J-J-y

10.1 Schedule of Implementation 134

81
r

88

iii



foreword

1

n

At the request of AVCO Lycoming Textron, Metcalf 6 Eddy,
Inc. (M4E) has prepared this Groundwater Assessment Monitoring
Plan for the surface impoundments at the AVCO Lycoming Textron
facility in Stratford, Connecticut. The objective of this
assessment monitoring plan is to provide a systematic, well
defined method for determining the rate of migration, extent, and
hazardous waste constituent composition of any release of
materials from the surface impoundments. The plan describes the
rationale for employing the chosen methodologies in an effort to
illustrate that the implementation of this monitoring plan will
result in full compliance with Subpart F of 40 CFR265,
Connecticut's Hazardous Waste Management Regulations, and in
particular, Connecticut Department of Environmental Protection's
Administrative Order dated 25 September 1986.

1

C



SECTION I

APPLICABLE REGULATIONS
f

Bie Avco facility, which is owned by the O.S. Army and
operated by Avco-Lycomin, lextron is located in Stratford, CT
just «uth (approximately 1,000 feet) of where the Housatonic
River enters the Ion, Island Sound (Figure 1.1). The activities
at the facility include the manufacturing of tank and aircraft
engines. The production of these engines includes the plating of
engine and other miscellaneous parts in sine, cadmium, chrome,
copper, magnesium, nickel and black oxide baths. The spent ,

■  plating baths are discharged to an equalisation lagoon.
I  Masteirater from this lagoon is pumped to a chemical waste

treatment plant which, in turn, produces a metal hydroxide sludge
'  which is pumped to one of three sludge storage lagoons. In all,

AVCO has a storage capacity of 908,940 gallons in four surface
impouodnients •

i  1.1 Federal Regulations

tte operation of these hasardous waste surface impoundments
'  has been regulated under the Resource Conservation and Recovery

Act (RCRA) since the effective date of these regulations on
Rovember 19, 1980. In compliance with the first requirement of

I  RCRA, AVCO submitted Part A of the RCRA permit application to the
U.S. EPA on November 13p 1980.

on November 8, 1984, RCRA was amended by the "Harardous and
0  solid waste Amendments of 1984" (HSWA). Section 213 of the BSWA

r«iulred that all land disposal facilities either cease operation
1  or sulmit a complete Part B permit application by November 8,

I

i

I

I



1985. in compliance with this requirement, Avco submitted its
Part B permit application to DSEPA, Region I and the Connecticut
Department of Environmental Protection (DEP) on November 8,
1985. Ontil this permit application is reviewed and the final
RCRA permit issued, Avco is considered to be operating under
"interim status".

one requirement that interim status facilities must meet to

prepare an adequate Part B permit application is to develop a
groundwater assessment monitoring plan. According to 40 CFR,
S270.14(c) permit applicants must provide in their permit
application a complete description of any plume of groundwater
contamination (if one exists), and, based upon any levels of
contamination found, generate detailed plans for the appropriate

40 CPR S264 Subpart F groundwater monitoring program: detection
monitoring, compliance monitoring or corrective action. The
groundwater assessment plan for Avco-Lycoming will determine if ^ ̂
and to what extent the area groundwater may be contaminated.

1,2 CT DEP Regulations ■

As operators of four hazardous waste surface impoundments, ^
Avco is also subject to the Connecticut Hazardous Waste

Regulations (Title 25, Chapter 54 cc(c)). With respect to |
groundwater monitoring, these regulations state that
owner/operators should comply with 40 CFR Parts 265.90 to 265.94 j
(CT Section 25-54 cc(c) -33). However, the Hazardous Waste
Management Onit of the CT DEP revised the groundwater monitoring
reporting requirements in a February, 1984 memorandum which was [
sent to all facilities required to monitorvgroundwater and to all
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consultants dealing with groundwater monitoring. These report
requirements were to supersede all state groundwater reporting
requirements as well as 40 CFR 5265.94.

It should be noted that this memorandum covered groundwater
monitoring issues other than reporting. 40 CFR Part 265.93(b)

^  states that the Student's t-test at the 0.01 level of
significance should be used as the statistical test to determine

\  statistically significant increases (and decreases, in the case
J  of PH) Of indicator parameters over their background. The state
^  mentions ,that an underlying assumption for any of the standard
I  t-tests is that the populations being compared have equal

variances. They further emphasize that this assumption is not
?  valid with groundwater requirements because upgradient results
I  for the first year have both seasonal and analytical variation,

i  while the subsequent quarter results exhibit only analytical
I  variance. The Connecticut DEP therefore, decided to adopt the

Cochran's Approximation to the Behran's-Fisher Student's t-test
1  as the only t-test because it is designed to specifically compare

populations with unequal variances.
®  „ith respect to the specific groundwater monitoring program

at the Avco-£acility, the CT DEP has modified the groundwater
T  requirements on two oooasions. On June 6, 1983, personnel from
i  Avco-Lycoming, CT DEP and Aweo's groundwater consultants

teggette, Brashears and Graham Inc. (L.BiG) met to discuss the
groundwater monitoring program (which had been in operation since
November, 1981). In that meeting, Tom Starh of the CT DEP
ceeommended a change in the parameters to be sampled from those

1

h
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specified in 40 CFR §265.92 to the first 12 site-specific
paraaieters listed in Table 1.1. Then, in late 1983, Mr. Stark
further added the indicator parameters Total Organic Carbon

r Total Organic Halide (TOX) and specific conductivity. The
entire list of site specific parameters used to characterize the
groundWater at the Avco-Lycoming site is as follows:

TABLE 1.1. GROUNDWATER MONITORING PARAMETERS
SPECIFIED BY THE CONNECTICUT DEP

Parameter
Sampling Frequency

Cadmium
Chrooiixim - hexavalent
Chromium - total
Copper
Mercury
Nickel
Zinc
Cyanide - amenable
Cyanide- total
PH
Ealogenated volatile organics
Aromatic volatile organics
Specific Conductivity
TOC

TOX

Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Sem4-annually
Semi-annually
Quarterly
Semi-annually
Semi-annually

All sampling data from the groundwater monitoring program is

compared against the Connecticut Public Drinking Water Code

(CPDWC) to determine if any groundwater violations have

occurred. The CPDWC, similar to the National Interim Primary

Drinking Water Regulations (NIPDWR) standards, refers, to
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dissolved concentrations of constituents (free of sediaents}*

When possible the Cochran's Approximation of the Behran's-Fisher
Student's t-test will also be used to determine if there has'been

a statistical increase (or decrease for pH) in the indicator

parameters.

The groundwater assessment monitoring plan presented herein

has been developed in compliance with the above mentioned state

and federal regulations and requirements as well as the

September 25, 1986 CT Dep Order (No. HM-358) requiring Avco to

prepare such a plan.
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SECTION II

HYDROGEOLOGIC CONDITIONS

2.1 giibsurface Investigations

several subsurface Investigations have been conducted and
groundwater monitoring wells have been installed at the Avco-
Lycoming facility at various times. Existing well and boring
locations are shown in Figure 2.1. Wells No. 1 to 5 were
installed in November, 1981 by Roy F. Weston, Inc. In July,

r  1983, leggette, Brashears, and Graham (IBSG) installed two wells
|| : (NO. 6 and 7) to help establish local groundwater flow

directions. Between 18 and 27 September, 1985, MsE supervised
'  the drilling of 18 borings, seven of which were completed as

V, monitoring wells.

-- USE'S field wort included the following: Eleven (11)

borings (B-1, B-2, B-3, B-7, B-9, B-11, B-13, B-14, B-15, B-17
r  and B-18) were completed to a depth of 20 feet. Five (S) borings
|Lm (B-4, B-6, B-10, B-12 and B-16) were completed to a depth of 30

ft. Borings B-5 and B-8 were completed to a depth of 25 ft. and
V ' 35 ft. respectively. Observation wells were installed in Borings

B-1, B-2, B-6, B-14, B-15 and B-17 to a depth of 15 feet, etcept-
'  B-14 which was completed to a depth of 14 ft. All borings,

etcept where observation wells are installed, were grouted with
cement from the bottom of the boring up to existing ground
surface.

Two Stevens water level recorders were used to monitor
'  ̂ observation well ground water levels on the site. The recorders

were placed in wells 1, 5, 10 and 13 for a period of one-to

8
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several days between September 17, 1985 and October 4, 1985. The

recorders were installed to determine the effect of tide changes

in Long Island Sound and the Housatonic River on groundwater

levels at the site. A temporary tide gage board was also

installed adjacent to the site (oil loading dock) to check tide

water levels.

A total of one hundred and one (101) soil samples were

obtained primarily for chemical laboratory analysis to determine

contaminant concentrations and distribution. Soil classification

tests (wet sieve and hydrometer) were performed on selected

samples. - Soil permeability data was extrapolated from effective

grain size (D 10) values obtained from the wet sieve analysis

test (See Appendix A).

Six borings (B-3, B-4, B-5, B-7, B-8 and B-9) were placed

adjacent to lagoons Nos. 2, 3, and 4. Three borings (B-10, B-13,

and B-16) were placed at the embankment toe of lagoon No, 1. All

other borings were placed in areas surrounding the lagcon proper.

I  2.2 Subsurface Conditions/Stratigraphy
^  \

I  The Avco-Lycoming facility is underlain by glacial
I

^  stratified drift deposits. The stratigraphy of the deposits
j  i beneath the lagoons has been determined by examining the logs of

■  borings which are currently available (borings B-1 through B-18,
I

Ketcalf t Eddy, Inc., 1985). These borings were visually
i

classified by an M6E geologist in the field using the Unified

p  Soil Classification System. Grain size analyses and hydrometer

10
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run on selected soil samples. See Appendix B for

boring logs and Appendix A for the grain size plots.
The uppermost 5 to 15 feet of soil consist of one or more of

the following materials: fine to coarse sand with a trace of

silt (SP); silty sand (SM); or fillr which is typically sand and

gravel with varying amounts of silt. These uppermost materials
are underlain by a variable and discontinuous layer of peat

(OL). The organic peat was encountered in seven borings (B-2,

B-4, B-5/ B-8, B-9, B-10 and B-12,). The soils below the

uppermost layer consist primarily of fine to coarse sand with

varying amounts of gravel and a trace of silt (SP). Two geologic
cross sections (see Figure 2.1) were prepared based on the

existing soil borings and are presented in Figures 2.2 and 2.3.

The peat ranged from 5.5 feet to a maximum of 20 feet in J
thickness in borings B-4 and B-10 respectively. Depth to the top

of the peat layer ranged from 6 feet to a maximum of 17 feet

below existing ground surface in borings B-2 and B-8

respectively. Bedrock was not encountered in any of these

borings. J
Maps prepared by the U.S. Geological Survey (Wilson, et.al.,

1974) indicate that bedrock occurs at a depth greater than 120
Information regarding the depth to bedrock at this

^  was not generated during recent field work.^

I

I

11
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f
Soils containing hydrocarbon in varying concentrations were

encountered during the course of the subsurface investigation.

f  Hydrocarbons were noted in six borings (B-4, B-7, B-8/ B-9, B-10
and B—12) by visual examination and varied from an oily odor to a

''l blacJc sludge.
I
)

Based on the soil strata encountered, the following

permeabilities have been computed from laboratory grain size

analyses: silty sand (SM) K = 3 x 10"^ CM/SEC; poorly graded

sand (SP) K = 150 X 10"^ CM/SEC; low plasticity silt (ML) K = 1 x

10""* CM/SEC; peat (OL), K = 0.75 x 10"^ CM/SEC. Although

estimating aquifer permeabilities from grain size analyses is

valid, the results are only accurate within an order of

^  magnitude. Ontil more accurate data are available from the
j  scheduled stress and recovery tests, an average permeability of
T  3.5x10""^ CM/SEC will be considered representative based on

j  , experience with similar aquifers.

n
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I
I

i
I
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2,3 Hvdroqeoloqic Evaluation

As part of the subsurface investigation program observation

wells were installed in six borings (B-l» B-2r B-6r B-14, B-15

and B-17). These wells supplement the existing observation wells

(OW-l to OW-7) installed by R.F. Weston, Inc. and currently being

monitored by IPC, Inc. as part of the assessfcent monitoring

program.

•  (

Groundwater Flow Directions and Gradients

The Avco facility and associated lagoons are located in a

relatively flat area near the mouth of the Housatonic River.

Ground surface elevations are generally lower than 10 feet (above

mean sea level, Na.tional/Geodetic Vertical Datum). The water

table is also fairly flat, and marshy areas with tidal channels

exist in the vicinity of the site.

A regional surface water drainage divide exists west of Main

Street. Groundwater flows in both the northeast and southwest

directions away from the ridge of the divide. The presence of

this divide infers the existence of a groundwater divide in the

same proximity. Under iion~mounding conditions, groundwater in

the shallow part of the aquifer in the vicinity of the lagoons

would be expected to flow primarily southeastward toward the

tidal ditch or eastward toward the Housatonic River. A small

percentage of the groundwater would be expected to flow downward

into deeper parts of the aquifer.

The development of the area has had some significant effects
\

on the hydrologic system. The large buildings and paved areas

IS
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yith Storm drainage systems greatly reduce groundwater recharge

and generally cause a lowering of the water table.

Recent surveys have provided measurement of 'all wells to a

single datum (mean sea level) and allowed the plotting and

contouring of groundwater elevations measured at four different

times (see Figures "2.4, 2.5, 2.6 and 2.7). In unconfined

aquifers when vertical gradients exist, only wells whose screen

intersects the water table can be used to accurately plot water

table contours. 'Figures 2.4, 2.5, 2.6 and 2.7 should be

interpreted as total head contours because the plots were

developed using both wells that intersect and that are below the

water table. Plots of the wells that do intersect the water

table are presented in the Vertical Gradient portion of this

section. Water elevations for the four dates of measurement are

shown in tables presented in Appendix C. The groundwater

elevation data and well construction data, see Figure 2.8, allow

estimates to be made of vertical gradients and flow directions,

and are presented as part of this section.

On all the measurement dates, except June 27, 1986, some

groundwater mounding is apparent in the vicinity of the

equalization lagoon, the western sludge lagoon and Building 6.

The groundwater contours for the June 27, 1986 data show mounding
\

only is the vicinity of the equalization lagoon. The Apparent

mounding near the equalization lagoon may be due to the tides,

the effects of which have already been observed in Well 5,

adjacent to the equalization lagoon. In support of this

observation are the groundwater contours which were prepared

16
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based apon data from the shallow wells and do not include Well 5

(see Figures 2,9, 2.10, 2.11 and 2.12) which show no apparent

mounding near the equalization lagoon. Groundwater level data

from Wells 1, 10 and 13 indicated no tidal fluctuation in these

observation wells. The overall effect of the tides and mounding

has obscured flow directions and gradients by introducing

vertical gradients

Vertical Gradients

Vertical"gradients occur in areas of groundwater recharge

and dischargei The apparent groundwater mounding at the Avco-

Lycoming facility imparts downward vertical gradients in the

vicinity where the recharge is occurring. Upward vertical

gradients occur as groundwater flows toward natural discharge

areas, such as the Marine Basin and the mouth of the Eousatonic

River adjacent to the Avco-Lycoming facility. On a regional

scale, groundwater flow directions toward large discharge areas,

such as the mouth of the Housatonic River, can be estimated, but

on a smaller scale actual groundwater contours are used. In the

absence of unobscured groundwater contours, areas of increasing

vertical gradients can serve to identify a local discharge area

toward which local groundwater is flowing. Normally, paired

,roundwater wells with screens set at different elevations are

used to measure vertical gradients.v At the Avco-Lycoming
/

facility, although the 13 existing monitoring wells are

distributed over approximately 40 acres, they are screened at

different elevations (see Figure 2.8).
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TO take advantage of the different screen settings, the
groundwater measurements for a given date were plotted, separately
for shallow wells (8, 9, 10 ,11, 12 s 13) and deep wells (1, 2,
3, 4, 5» 6 ' 7)' ®®® Figures 2.9 through 2.16. The next step was
to superimpose the groundwater level contours from shallow and ^
deep wells and plot the contour intersection points. 1

TO compute a vertical"gradient at any contour intersection
points, the deep head value is subtracted from the shallow head
value and the difference divided by the average screen setting |
separation of 13.38 feet. This data has been plotted and
contoured for the four complete measurement dates and presented a
in Figures 2.17, 2.18, 2.19, and 2.20.

One feature present in all the vertical gradient figures is

a trough of increasing upward vertical gradients in the south- L]
central portion of each figure. This location coincides with the
location of the equalization lagoon and the small tidal drainage 1
ditch which flows to the marine basin. One characteristic of |
groundwater discharge areas is that vertical gradients increase
approaching the discharge area. This condition is evident near
the tidal ditch in all the vertical gradient figures indicating
the tidal ditch is a local groundwater discharge area even under
varying groundwater conditions. Comparison of the magnitudes of
the vertical and the horizontal gradients in the vicinity of the
tidal drainage ditch also demonstrates a predominant upward
flow. The vertical gradients exceeded the horizontal gradients
by a factor of between 15 and 23 for all four of the measurement
dates. Even considering a ratio of horizontal to vertical

,  1

23



■L p«rmeability of 10 to 1, and using Darcy's equation the minimum
I  ratio of vertical to horizontal groundwater flow would be 1.5 to

1. Because the vertical gradients are upward, 1.5 times the
J  horizoctal flow is discharging upward to the tidal drainage

ditch. Based on these findings, horizontal groundwater flow
"  beneatla the Avco-Lycoming facility could be considered to be

toward the tidal drainage ditch.

-  Horizoctal Gradients

«iile flow directions can be inferred from the location of
discharge areas, natural horizontal gradients cannot be

y  calculated using existing contour data because of the apparent
mounding. One way of estimating horizontal gradients is to use
Jcnown aquifer parameters in an analytic model. An analytic model

I  ■ which incorporates all the essential hydrogeologic features of
'  the aquifer beneath the Avco-Lycoming facility is a steady

yy unconfined flow with uniform vertical recharge. Figure 2.21
presents a schematic diagram of the model along with the

-  calculations to determine an average horizontal gradient of 0.02
feet per foot beneath the Avco-Lycoming facility. While the use
of a ®odel to determine a gradient is an indirect nethod, this
solution is based on site specific aquifer data and could be used
in other flow calculations until gradients can be seasured or
detersiined more accurately •
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1
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SECTION III

EXISTING DETECTION MONITORING SYSTEM

The thirteen (13) groundwater monitoriftg wells at the
Avco-Lycoming facility have been installed on three different

occasions: '

Nell
Numbers

1-5

6 6 7

8-13

Date of
Installation

November 1981

July 1983

September 1985

A

Contractor

Roy F. Weston» Inc.

Leggetter Brashears/ 6 Graham

Me teaIf i Eddy

A schematic diagram of the well construction details is presented

in Figure 3.1» elevations of the individual 10-foot screen

settings and groundwater measuring points is presented in

Figure 2,8, and the location of all monitoring wells is presented
\

in Figure 2.1.

3,1 Detection Monitoring Wells

Detection monitoring at the Avco-Lycoming facility has been

conducted using seven (wells 1-7) of the current thirteen (13)

wells. Wells If 2f 3 and 5 were used as downgradientf point of

compliance wells based on their locations adjacent to the sludge
and equalization lagoons. Wells 6 and 7 served as background
groundwater quality sampling points based on an assumed southeast
groundwater flow direction.

\
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i  ) 3.2 Limitations of Detection Monitoring System

K  As a result of groundwater mounding in the vicinity o^ the

P  sludge and equalization lagoons, groundwater elevations in all

the detection monitoring wells were excessively high (see

Figures 2.4, 2.5 and 2.6). The overall effect of the mounding

was to obscure 'any natural flow directions or gradients.

Another limitation in the detection monitoring system is

^  ~ that there are no well clusters and the well screens were set at
s _ ^

.  i similar elevations (see Figure 2.8). As all the groundwater

*  measurements' were essentially made near the same screen

1^ _ elevations, no estimates could be made of vertical gradients.
r; I Well 5, a compliance point well adjacent to the equalization

i
'  , lagoom, is also adjacent to the tidal drainage ditch (see

Figure 2.1). Continuous groundwater level measurements in

Well 5, using the Stevens recorder, demonstrated a response of

r— more than 1 foot to tidal fluctuations. As a result, groundwater

measurements in Well 5 would read higher than the natural

groundwater elevation if the reading is not made about the time

of low tide. ^

i' The overall extent of aquifer response to tidal^ fluctuations

-  has not been fully evaluated. The tidal response test was

conducted in monitoring Wells 1, 5, 10 and 13, and the only noted

W  response to tidal fluctuations was in Well 5# The response to

tidal fluctuations in a unconfined aquifer is primarily a

funcbion of distance from ocean and permeability, the nearer the

ocean, the greater the response. Well 5 is located adjacent.

t—,

m

I
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50 feet, to the tidal drainage ditch, which experiences delayed

of the tides froin the Marine Basin. As part of the

iaple*entation of the assessment monitoring program for the Avco-

Lycoming facility, further investigative work is scheduled for |
Februairy 1987 to assess the extent of tidal effects in the ji

aquifer. More details of this work are presented in Section IX. |
I

\  '

1
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r  SECTION IV
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SUMMARY OP DETECTION MONITORING DATA

1.1 1981-1982
I

Groundwater detectioa monitoring at Avco-Lycoming began in
November 1981 with the installation of monitoring wells 1-5 by
Roy F. Weston, Inc. The first quarter of sampling of these wells

also conducted by Weston at this time. In March 1982/
I  Leggette/ Brashears & Graham/ Inc. (LB4G) of Wilton/ Connecticut

|P was retained by Avco to replace Weston in conducting the
^  groundwater monitoring activities at the facility. The second/

third and fourth quarter sampling was performed on March 31/
'  'I

1982/ June 29/ 1982 and September 28/ 1982. The water chemistry
r

^  J for this first year of sampling was performed by the Baron
^  Consulting Company/ Orange/ Connecticut. The parameters analyzed
T  were those specified under 40 CFR 5265/ Subpart F.
I ' The results of the first year's monitoring were summarized
I  in a report prepared by LB4G on October 29/ 1982. These results

were intended to show the initial background concentrations to
which subsequent analyses could be compared. However/ they would
eventually be discarded.

1.2 1983-1984

On June 6/ 1983/ personnel from Avco-Lycoming/ LBtG and the
Connecticut DEP met to discuss the groundwater monitoring
program. Tom Stark of the Connecticut DEP changed the parameters
to be sampled from those specified in 40 CFR 5265.92 to the first
12 Mraineters listed in Table 4.I.
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TABLE 4.1. GROUNDWATER MONITORING PARAMETERS
SPECIFIED BY THE CONNECTICOT DEP

~  Sampling
Parameter ' Frequency

Cadmium Quarterly
Chromium - hexavalent Quarterly
Chromium - total ^ Quarterly
Copper Quarterly
Mercury Quarterly
Nickel Quarterly
Zinc Quarterly
Cyanide - amenable Quarterly
Cyanide - total Quarterly j|,
pH Quarterly fm
Halogenated volatile organics Semi-annually ^
Aromatic volatile organics Semi-annually
Specific conductivity Quarterly
jOC Semi-annually
TOX Semi-annually

t

J

In July of 1983, LBtG installed wells 6 and 7 to establish

the local groundwater flow direction. LB6G completed two .J
quarterly samplings on August 15, 1983 and November 14, 1983

before the DEP added the indicator parameters of specific

conductivity, total organic carbon (TOC), and total organic i

halide (TOX). Because these indicator parameters were not

measured in August and November 1983, it was not possible to make , _

a statistical comparison between first and second year indicator

parameters. Therefore, Mr. Stark recommended that the 1983-1984

program be substituted for the first year of analytical results ^
(1981-1982). LBfiG agreed with his recommendation, discarded the

first ̂^year of data and began the monitoring program anew in 1983. ,

The final two quarterly samples of the (now) first year of

sampling were taken on February 13, 1984 and May 9, 1984. I

43
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Laboratory analysis for each of the four quarters was performed
(

by the Environmental Science Corporation (ESC) of Middletown,
•  *

Connecticut.

The "first" year summary report was prepared on November 6f

1984. In that report/ the results of the groundwater sampling

indicated that separately or in combination/ total and hexavalent

chromium/ total cyanide/ trichloroethylene and

f  tetrachloroethylene had been discontinuously detected above the
r I ~ I

Connecticut Public Drinking Water Code Limits (CPDWC) in wells

y  1-5 and not in wells 6 and 7. Table 4.2 shows the specific

exceeding parauneters detected for each well. (Appendix D

contains tables listing all water quality data for the first

j  1 monitoring year),

h  It should be noted with regard to this year of sampling that
jjt' the groundwater samples were not filtered prior to analysis. The
I  CPDWC, similar to the Nationa) Interim Primary Drinking Water

Regulations (NIPDWR) standards/ refer to dissolved concentrations
J ~

'  i of constituents (filtered) in sediment-free drinking water. On
I -

Ij November 14/ 1984, the U.S. Army Environmental Hygiene Agency

i  L (USAEHA) observed the groundwater sampling procedures. In

^  addition to observing the sampling/ the USAEHA took replicate

samples and filtered these with a Millipore hazardous waste

j  4 filtration device with 0.45—micron membrane filters. An

unfiltered sample for well 5 showed a chromium concentration of

i . 0.261 milligram per filter. DSAEHA's filtered aample for this

li
I  I
U
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Yl Connecticut Public Drinking Water Code.
2. Not available.

45

r ]

table 4.2. AVCO-LYCOMING DIVISION, STRATFORD, CONNECTICUT

CHEMICALS DETECTED IN GROONDWATER SAMPLES IN CONCENTRATIONS

ABOVE CPDWC LIMITS^^^

,  08/18/83 11/14/83 02/13/84 05/09/84 CPDWC

Parameter HW No. MW No. MW No. MW No. limits

Copper (ppm) ^*0

Chroalum total (ppm) 1 1,2,4,5 3,5 3,4,5 0.05 ppm
I  r

Chrofliium hexavalent 1 0.05 ppm I
(Ppn)

Cadmium (ppm) 0.01 ppm I
I

I  Mercury (ppm) ,0.002 ppm j
!

Nickel (ppm) 0.70 ppm i
t  '■ ,•
!  1 Zinc (ppm) 5.0 ppm / i

4
Cyanide total (ppm) 1,2,3, 1,2,3 1,2,3,4 1,2,3,4 0.20 ppm

4,5

Cyanide amenable (2)
(pptn) 1

Benxene (ppb) ^ PP^
Toluene (ppb) 1,000 ppb |||
Xylenes (ppb) ^2)
1,1,1 Trichloroethane 300 ppb

(ppb)

Trichloroethylene 4,5 4 25 ppb |
Tetrachldroethylene 5 ' 20 ppb

(ppb) / I

Chloroform (ppb) PP^

I
A'"
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/

same iiell contained 0.011 mllligraos per liter of ehronium.
Therefore, as illustrated in this sample, it nay not be
appropriate to compare unfiltered sample values to the BIPDWR or
CPDWC mtandards. This point was not considered by IBsG when they
presented their conclusions in the summary report.

in that report, LBtG"stated that -the detection of these
chemicals in wells adjacent to the existing surface impoundments
suggests that these chemicals are leaking from the impoundments
into tbe shallow groundwater aquifere"

LS6G went on to conclude that a more extensive monitoring
system was not necessary for the following reasons:

1. The total absence of any existing or potential future
groundwater users in the area#

2. The relatively low concentrations of contaminants
detected near the suspected sources.

3. The close proximity of the site to a discharge area
where the concentrations of groundwater contaminants
would be further diluted.

4. Plans to build a new treatment facility would include
the removal and treatment of the contaminated material
from the impoundment areas, thus removing the source of
contamination.

LBtG also stated that with the present design,of the ^
program, statistical analysis was not possible because of the
absence of TOG, TOX and specific conductance data for the first
two quarters. However, this analysis was considered "probably
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not necessary" to show the impact of the lagoons on the |
groundwater because there are definite signs that the lagoons are

affecting the quality of the upper-most aquifer. |||

1.3 1984-1985

The "second" year of detection monitoring began on

October 10, 1984 with the first quarter of sampling. Subsequent

quarterly samples were taken on January 24, 1985, April 26, 1985

and August 8, 1985. All laboratory analyses were performed by

ESC.

Kie second year summary report, dated November 14, 1985,

again showed that total chromium and total cyanide were detected
above the CPDWC limits in wells 1^5 (Table 4.3). (Saaq)les taken

I

during the fourth quarter were submitted to the laboratory as

both filtered and unfiltered samples in order to view any

discrepancies caused by the sampling technique.) A review of the

data also revealed that with the exception of increasing trends

in TOC and TOX values no significant changes in water quality had

occurred. (See Appendix D for actual arialysis data.)
A

The conclusions of the second year report simply reiterated

those of the first year's. Again, the surface impoundments were

considered to be having an impact on the shallow groundwater

system in the nearby area due to detected concentratipns of
contaminants above the CPDWC. One new piece of information

provided by this report was a determination of the mean and
variance background data for the contamination index parameters

47
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^  (TOC, TOX, pH and specific conductance) baaed on the results of
what L» B 6 G considered to be the upgradient wells: 6 and 7

r~ (Table 4.4). With this information, subsequent year's of

"  ! groundwater monitoring data could be compared to these background
values using the Cochran's approximation of the Behren's-Fisher

Student's t-test to determine if there has been a statistical
i

increase in the indicator parameters.

TABLE 4.3. AVCO-LYCOMING DIVISION, STRATFORD, CONNECTICUT
CHEMICALS DETECTED IN GROUNDWATER SAMPLES p
CONCENTRATIONS AT OR ABOVE CPDWC LIMITS^ '

(SECOND ̂ EAR MONITORING PROGRAM)
J

(

t

■r
£  <

D3te CPDWC
10/10/84—01/24/85 04/26/85 08/08/85 limits

Parameter mw No. MW No. MW No. KW No. (ppm)
Chromium (total) ppm 1 3,5 3,5 3^^^,5^ ^ 0.05
Cyanide (total) ppm 2 3 0.2
n Connecticut Public Drinking Water Code ]
2. Dissolved equals 0.02 ppm (filtered). Total equals 0.07 ppm.
3. Dissolved equals 0.03 ppm (filtered). Total equals 0.10 ppm.

Although this analysis had not yet been performed, the
contaminants chromium and cyanide showed an observed trend of
consistently appearing in wells 3 and 5. Due to these increased
concentrations Metcalf & Eddy, Inc. was retained by the U.S. Army
Corps of Engineers, New York Division, in September 1985 to
perform hazardous waste management services at the Avco
facility. These services include (among others) the following
activities:

1  ̂
I  ̂
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TABLE 4.4. AVCO-LYCOMING DIVISION,
STRATFORD, CONNECTICUT

MEAN AND VARIANCE FOR OPGRADIENT NELLS
WELLS 6 AND 7

Sampling Date
01/24/85 08/08/85

Well 6
Parameter

TOC ppm

Mean:

12

16

17

29

1^75

24

27

35

20

26.5

Variance: 53.67 40.33

TOX ppb

Mean:

*10

*10

*10

*10

10

215.0

851.5

35.0

170.0

317.9

-
Variance: 0.00 132,408

pH

/
Mean:

6.70

6.70

6.70
6.70

^Tto

6.50

6.50

6.60
6.60

^.55

Variance: 0.00 0.0033

Specific conductance
uahos/cm

Mean:

2500

2500

2500

2500

2500

1650

1650

1650

1650

1650

Variance: O.OC 0.00

49
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TABLE 4.4 (Continued). AVCO—LYCOMING DIVISION/
STRATFORD, CONNECTICUT

MEAN AND VARIANCE FOR OPGRADIENT MELLS ,
WELLS 6 AND 7

Well 7
Parameter

Sampling Date
01/24/85 08/08/85

Upgradient Water/Chemistry
Mean and Variance

(MWtS and MW-7)

TOO ppm

Mean:

14
27
35
20
I4

13
20
11
16
15.00

Variance: 82.00 15.33

TOX ppb i/

Mean:

*10
*10
*10
*10
*10

58.0
163.5
193.0
176.0
590.5

Variance: 0.00 147.6

pH

Mean:

6.5
6.5
6.5
6.48
6.50

6.4
6.3
6.4
6.3
6.35

Variance: 0.0001 0.003

Specific
Conductance
ufflhos/cm

Mean:

1600
1600
1600
1600
1600

1500
1500
1490
1490
1495

(
/

Variance: 0.00 33.33

Background mean: 21

Background variance: 60

Background mean: 232.8

Background variance: 66,620

Background mean: 6.52
«

Background variance: 1.81

Background mean: 1,811.25

Background variance: 172,011.57

Denotes less than ,aac.
^ Fourth quarter sample obtained August 22, 1985.
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(1) Drill borings in the vicinity of the four lagoons to
determine the extent of soil contamination at the site.

(Contaminated soil is defined as soil contaminated above
background.)

(2) Install additional groundwater monitoring wells to determine
the local ground flow direction and to determine the extent

of groundwater contamination.

In Septenbec 1985, soli borings were taken and additional
•onitorin, wells Ho. 8-13 were Installed at various looations around
the surface impoundments. The six new monitoring wells combined with
the original seven wells comprise the existing 13-well groundwater
monitoring network which is Intended to provide the components
necessary to address the groundwater monitoring assessment program.
Therefore, the third year of groundwater quality data is addressed
under Section VIII, Summary of Assessment Monitoring Data, and will be
used to ascertain the rate, extent and concentration of contaminant
moveffl«nt.

r

I
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SECTION V

approach for conducting assessment monitoring program

AS a tesult o£ suapacted contaminant leakage from one oc
mote o£ the Avco-Lycoming surface impoundments, a detailed
grouodwater assessment program has been established and will be
lmple<aented. The primary objectives of the groundwater
assessment program will be to determine the extent of all
hazardous waste constituents in the uppermost aquifer leaking
from Avco-Lycoming surface impoundments and estimate the rate of
migration of those constituents in groundwater.

in achieving" those objectives, this groundwater'assessment
prograii, in the following sections, will outline the construction
details of existing groundwater monitoring wells (Section VI),
the sampling and analyses procedures of the uppermost aquifer
(Section VII), the summary and reporting of the monitoring data
(Section VIII), the procedures to determine the extent and rate
of contaminant migration (Section IX), and a schedule of
imple-entation. The existing groundwater database has been used
to develop the assessment program and identify specific program
deficiencies and methods to correct those deficiencies.

specific items that were deficient in the previous
groundwater assessment program include: ^

1. A detailed interpretation of the site hydrogeology
2. An estimate of any tidal influences on local groundwater

flow ^

J  52
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3. Estimates of vertical groundwater gradients

4. jjetermination of aquifer parameters of the site

5. interpretation of contaminant plume on a yearly basis
«

6. A schedule for implementing the groundwater assessment
programr and

7. A single survey of all monitoring wells tied to a mean
sea level datum.

Each of these items is addressed in this assessment
/

monitoring plan. Items 1, 2 and 3 are addressed in Section II of

this plan. Iteins 4 and 5 are addressed in Section IX, and item 6
is addressed in Section X. Item 7 was addressed on Monday 29

December 1986. Monitoring well survey data is contained in

Appendix C and is reflected in all figures in this plan.

This assessment monitoring plan has been designed around a

direct method of sample collection and chemical analysis to

determine actual water quality. This method includes the use of

seven original groundwater observation wells (Detection System)

and six additional observation wells. Together, the 13 wells

comprise the Assessment Monitoring System.

Assessment Monitoring data will be collected, at a minimum,

on a quarterly basis. Water elevations, depth to sediment in the
well, and general condition of the well will be noted on each

sampling date. Thirteen groundwater samples will be extracted,
packaged, shipped, and analyzed according to the soling and
analyses procedures outlined in Section VII. The method and
procedures for evaluating the assessment monitoring data is
described in Section IX.

jr-'

v' !,
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SECTION VI

EXISTING ASSESSMENT MONITORING SYSTEM

•  f

AS described in Section III, thirteen (13) groundwater

monitoring wells comprise the groundwater assessment monitoring

program for the AVCO-Lycoming, facility. The wells were installed
on three different dates:

Wells Date Installed Contractor

1-5 November 1981 Roy F. Weston

6 6 7 July 1983 Leggette, Brashears &
Graham

8-13 September 1985 Metealf 6 Eddy

A schematic diagram of the monitoring well construction is

presented in Figure 3.1, elevations of individual well screens

and groundwater measuring points are presented in Figure 2.8, and

the locations of all assessment monitoring wells are presented in

Figure 2.1.

I.

6.1 Assessment Monitoring Wells

The uppermost aquifer beneath the Avco-Lycoming facility is

comprised of a fairly uniform silty sand over a less silty sand,

at approximately 20 feet, that contains some discontinuous peat

layers. While no borings or observation wells have been drilled

to the bottom of the aquifer, published reports cite the depth to

bedrock at approximately 120 feet. Major groundwater discharge

areas include Frash Pond, the mouth of the Housatonic River, the
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Marine Basin and the numerous wetlands surrounding the Igor / |

I

Sikorsky Memorial Airport. j

Analyses of local flow directions and yertical gradients

presented in Section II propose a southeasterly groundwater flow ^
toward the tidal drainage ditch. Even under varying mounding

conditions the method demonstrated increasing upward vertical

gradients around the tidal drainage ditch. Groundwater

discharging to the tidal ditch which drains to the Marine Basin,

effectively extending the basin's influence as a groundwater

discharge area to the Avco-Lycoming facility.

Based on the demonstrated location of a local groundwater

discharge area at the tidal drainage ditch and an assumed ' j
southeasterly groundwater flow direction toward the ditch,

existing monitoring wells tliat are considered as being upgradient ||
of the hazardous waste management units are Wells 6, 7 and 12.

As Figure 2.8 demonstrates. Wells 6 and 7 are screened a minimum J
of 10 feet below any measured water table, while well 12 is ,

screened almost at the w^ter table. This vertical screen

distribution provides 20 feet of vertical-upgradient groundwater ;

sampling in the top 25 feet of the uppermost aquifer. Wells 1,

2, 3 and 5, by virtue of their locations adjacent to the three I, ,
sludge and equalization lagoons, are point of compliance wells in
the assessment monitoring program. Wells 8, 9, 11 and 13 are

downgradient of the hazardous waste management units, and serve >

as downgradient migration points in the groundwater assessment .
monitoring program. These wells should provide sufficient <

\  /

\
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inforaatlon pertainins to niptation downgradlent of the
■anagement lagoons•

g 2 Limitations of Assessment Monitoring System
Although the Avco-Lycoming assessment monitoring system is

an existing groundwater monitoring network, a number of system
deficiencies have been identified. Along with the deficiencies,
corrective actions have been developed and will be implemented.
The following table presents a list of the noted system
deficiencies along with their proposed corrective actions:

Limitations

1. Extent of tidal influences

2. Runoff protection seals for
monitoring wells.

3. Hissing monitoring well caps

4. Protective stanchions in
traffic areas

5. Siltation in wells 1,2,3,4,
5,6, 6 7

6. Incomplete aquifer perm
eability data.

7. Rate^of groundwater and
cont^inant movement in the
uppermost aquifer.

Corrective Actions

Continuous time series
monitoring of groundwater
elevations 07?^ a complete
tidal cycle

Re-seal wells 4,8,11 6 13
and install seals in wells
1,2,3, 6 5

Provide vented caps for
those uncovered inside
casings

Provide stanchions on
wells 6,7,12 6 13

Redevelop those wells
using the surge and pump
technique'
Perform stress and
slug tests on wells.
1,3,4,6,7,8,9 & 11^"^^

Using the results from the
proposed aquifer tests,
estimate groundwater and
contaminant movement. ̂  '
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8. Data gaps for shallow parts
of the aquifer in the central
part of the facility due to
the spatial distribution of
the deep and shallow wells.

Place a well^'point
piezometer,in the tidal
drainage scale at the
site. The piezometer
will provide additional
information pertaining to
the potenticmetric
surface.

i

1) See Section IX for detailed explanation of proposed tests and
methods

L,
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SECTION VII
SAMPLING AND ANALYSES PROCEDURES

rae objective, of Metcalf I Eddy-s eampllng and analysis
ptogra. Is to ensure that all neasutement, data gathering, and
data generation activities yield data that are of adequate
quality for the intended use. The key to achieving this
objective is the successful implementation of project specific
Quality Assurance and Quality Control procedures for all such
activities.

This section identifies site specific sampling, analysis and
quality control procedures for the groundwater monitoring
activities at Avco-Lycoming Textron of Stratford Connecticut and
specifically addresses sampling, analysis and Quality Assurance

i  (QA) issues for groundwater monitoring at that site. This
*  section outlines the procedures and methods to be employed for

■  j all sampling episodes conducted by Avco and its suboontractors.
The procedures set forth in this section .have been prepared

aocording to guidelines presented in the EPA document -Interim
Guidelines and Specifications for Preparing QAPP's* QAKS-005/80
as well as the guidelines established by EPA (August 26, 1985)
based upon the type of work being performed and the intended use
of the data.

7.1 Organization and Responsibility
Figure 7.1 presents the Organisational Chart for sampling

and analysis activities and identifies the individuals
responsible" for each element of the overall progrM.
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subcontract laboratoryr which will provide analytical

services during the sampling episodes, will be Milford Labs of

Milford Connecticut. Milford Labs is to provide Avco with

environmental analysis services together with technical support

in the application of the chemical data produced, and stands

committed to providing chemical measurements of a quality

consistent with project needs and requirements in a reasonable

time while maintaining cost control. The actual sampling and

field measurements are the responsibility of the Westport

Connecticut based firm of IPC; an organization which recognizes

the need for field data to be representative of the environmental

conditions under consideration, to be valid and reliable as well

as suitable for making decisions that involve public health and

safety, property rights, and legal liabilities. IPC is committed

to employing proper field protocol, acquiring appropriate

equipment suitable to the protocol, maintaining such equipment in

good condition, securing qualified staff, and to coordinating all

aspects of operation so as to produce a useful report.

7.2 Sampling ^

All sampling methods described in this section are project

specific SOP's based on recognized USEPA procedures.

Selection of Sampling Locations

Information obtained during the initial records review and

■ * site visit was compiled and reviewed to assist with selection of

^  sampling locations for groundwater.
60
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1. Locations were selected to maximize the ability to intercept
a contamination migration plume from on-site contamination,
if one exists. This criteria was considered for the location
of groundwater monitoring wells.

2. Sampling locations were positioned near areas with the
greatest potential for contamination within the site.

3. Where possible, groundwater sampling locations have been
selected to characterise all major work areas and boundaries
of the site.

The sampling locations for, groundwater are presented in
Figure 7.2.

Groundwater Sampling

Thirteen (13) groundwater monitoring wells have been

previously installed at the site. The well locations were chosen
to provide upgradient or background wells, in addition to wells
which were anticipated to intercept the groundwater flow from
areas of potentially high contamination.

Measurements from the first two years of detection

monitoring have indicated no violation of the CPDWC standards at
Wells 6 and 7, but violation of these standards has been noted on

i

The selection of actual sampling locations was made by
Utillxing the preliminary information in conjunction with several
criteria necessary to collect reprisentative samples from the .
Avco site:

I

I

I
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occasion at wells 1 through 5. Based on these considerations,

and an assumed southeasterly groundwater flow direction. Wells 6,

7, and 12 are considered to represent background water that has B
not been affected by leakage from the surface impoundments. |

I  I
Wells 8, 9, 11 and 13 will be used to monitor for any migration ^
of contaminants away from the surface impoundments.

(

Groundwater aaonitoring wells 1, 2, 3 and 5 should qualify as '

point of compliance wells because they are located so that any

off-site migration of hazardous constituents should pass through

these wells.

g^^mples to be Collected

Table 7.1 summarizes the samples to be collected as

described above and identifies the parameters to be measured on

each sample.

Sample Collection Methods for Groundwater

Monitoring Wells

Each of the thirteen groundwater monitoring wells will be

sampled on a quarterly basis for a duration of 30 years beyond

closure of the surface impoundments. As shown in the previous

Table 7.1, certain field generated qpiality control samples will

be collected and submitted to the analytical laboratory. Before

a sample is collected from a well, the standing water level and
depth to the bottom of the well will be measured and recorded.

The well will be pumped with clean, decontauninated equipment to
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TABLE 7.1 1 ^

Samples to be Collected and Parameters to be Analysed
Avco Lycoming Textron

k
i

1'

Total Samples

Description of Sample Collected

13 groundwater monitoring 15
wells, 2 field duplicates

Travel/Trip blanks

Sampling/Field Decon
blanks

I

I

Field Filtration blanks

Paretmeter List'

Dissolved^ Cd, ,Ct'^, Cu,
Hg, Ni, Zn; Total and
Amenable Cyanide; Total
Organic Carbon*: Total
Organic Halides*; Halo-
genated and Aromatic
volatile organics

Ealogenated and Aromatic
Volatile Organics

Dissolved^ Cd, Cr*®, Cr*^,
Cu, Eg, Ni, Zn; Total and
Amenable Cyanide; Total
Organic Carbon*: Total
Organic Halides*; Ealo
genated and Aromatic
volatile organics

Dissolved^ Cd, Cr*"®, Cr^,
Cu, Eg, Ni, Zn

j

i
j  ,

1

P

i.—

Avco Lycomxng Part B appli-(1) As specified by CTDEP, P^ge XIV-4 oi
cation (October, 1985 Metcalf a Eddy !

(2) A£3unes two sampling teams for 1 day# (i«e» lC P P-

(3) As^discussed on page XIV-6 of Avco Lycoming Part ,
Metcalf & Eddv) the CPDWC, similar to-the National

Interim Primary Drinking Water R®9«lations (NIPDWR) stMdards^^
refer tc dissolved concentrations of constituents (filtered)
sellien? Therefore, all metals are to "edeternrned
rtn ■«nmi after filtration through a 0.45um membrane in the fiei

(4) Must^S determined in quadruplicate (four replicate awlyses) per4r^S2l5!lr(b)(3) 2nd (c)(p^ frj^Hxa Lus^Sls^
Status Standards for Owners and Operators of Eazardous waste
Treatment, Storage and Disposal Facilities

P
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remove a quantity of water equal to five times the submerged

volume of well casing. If the well does not recharge fast enough

to permit removing five casing volumes, the-well shall be pumped

to dryness and subsequently sampled as soon as sufficient

recharge has occurred.

In particular, a standard operating procedure for well

sampling has been prepared for this project and is presented

below.

\

S^tmplinq Procedure — Avco Groundwater Monitoring Wells

The equipment required for each sampling team includes;

1. Stainless steel weighted tape to measure the standing water

level and depth of well. "Chalking" of the tape will not be

allowed during this operation.

2. Bladder, Fultr, or positive displacement hand pump to purge

the well. Entire pump and discharge lines to be constructed

of non-contaminating materials and decontaminated before use.

3. Teflon bailers.to collect the sample. Teflon bailers are

typically closed top, 1.66" O.D., five feet in length, with

ball valves at top and bottom. Bailers will be inscribed

with sequential numbers for stock tracing.

4. Woven nylon rope to be used as leader line for bailers. A

new length of clean rope will be prepared for sampling at

each well.

1

i

■A

• ■1

i
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i  5. Glass funnels to facilitate filling sample bottles (not VOA
I  vials) may be used if properly cleaned before use.

Preferably, the laboratory should be instructed to provide

I  wide-mouth bottles.

J  6. Sam?>le bottles prepared per standard lab washing procedure
described in Section 7.3. ,

-  7. Disposable polystyrene cups for collection of field
*  momitoring aliquots. Temperature, pH, and conductivity will
^  'be measured in these aliquots.

8. Thermometer for monitoring temperature, meeting ASTM
specifications.

I

p  9. pH meter.

10. Cocductivity meter.

11. Fisher Scientific -buffer pale*- containing factory prepared,
certified, dated, pH standards of 4.0, 7.0, and 10.0 pH

units.

12. Single use KCl calibration standard (nolar concentration per
nanuCacturer's reconaendations) for calibration of

cociductivity meter •

General: Sampling will proceed beginning with the wells

located in the areas of least contamination (up gradient) and
proceeding to areas of most contamination.

Procedure

1. Calibrate pH meter with two buffers before each use. Select
standard buffers which will bracket the pH of the sample to

i
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b« measured. Calibrate conductivity meter with standard KCl |
}  'solution according to manufacturer's instructions. Record in -j

field book. ■

2. Unlock protective casing on well. J

3. Using decontaminated measuring tape (refer to SOP for
decontamination. Section 7.3), measure and record in field |

I  I

book the static groundwater level in the well, and then the j
depth to the bottom of the well. ( j

4. Using the measured depth of standing water and a well volume
table for that diameter well, note and record the volume of ' j
standing well water corresponding to the measured depth. i

5. Using the decontaminated purging pump (refer to 7.3 for !
decontamination), purge five well volumes from the well. The ,

volumes will be estimated by discharging all purge water to a

calibrated container. During the purging, the temperature, j

conductivity, and pH will be measured and recorded at

intervals no greater than every 15 minutes. Purging will be

stopped after five well volumes have been pumped providing pH

and conductivity readings have stabilized, (i.e., any given , i

,  pH or conductivity reading demonstrates no more than a 10% i j
i  j

change from the previous reading.) A minimum of three
r  ;

readings is required. The discharged water is to be | j

containerized and ultimately discharged to the facility

treatment system. Do not dispose of the discharge water by

allowing it to drain on the ground.

67
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6. Withdraw two full bailers of groundwater from the well prior
to sampling. Use a freshly decontaminated bailer and length
of unused nylon rope which has been dedicated for that

The rope must not contact the ground.

7. Osing the same bailer and nylon rope, collect groundwater
samples from the well. Record time at beginning and end of
bailing. During sample collection, the rope and bailer must
not touch the ground or any objects except the well casing.
Personnel filling sample bottles must wear new PVC gloves.

8. I*iediately transfer the groundwater sample directly from the
bailer to the appropriate sample containers. Fill VOA vials

directly from the bailer, avoid bubbling of sample, and
eliminate all air bubbles from vials. The use of a

decontaminated glass funnel may be used to facilitate sample

transfer to all other bottles. ' Field filtration of samples
for metals is required and should be performed as follows;

a. Withdraw 100 ml of sample to be filtered into ̂  new

120CC disposable, polyethylene syringe.

b. Invert syringe and attach an Acrodisc* 0.45) membrane
filter to the filled syringe.

c. Hold filter/syringe assembly upright over the sample
bottle and gently depress plunger of syringe to

discharge filtrate directly into sample bottle.

d. Remove Acrodisc from syringe.

e. Refill syringe as before.

'fi —

'f
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/attach a new Acrodisc to syringe and proceed as in c

above.

g. Continue until required volume of filtrate has been
collected.

h. Prepare a field/filtration blank by passing a volume of

blank water equal to the volume of filtrate collected

through new Acrodiscs in the same manner as samples.

i. One filtration blank per LOT of filters used is

sufficient to demonstrate the absence/presence of

metallic impurities"in the filter/syringe assembly.

j. Preserve filtrates to pH <2 with nitric acid.

9. Collect a final sample aliquot, and dispense into 4 separate

disposable containers. Immediately measure and record pH,

temperature, and conductivity on each of the four

containers. Always measure temperature first, conductivity

second and pH last.

10. Ismediately label and place all sample bottles in iced

shipping coolers. Record sampling details in field log book

and complete chain of custody forms.

11. Repeat Steps 6 through 9 to satisfy duplicate sample

requirements. J
12. Decontaminate all sampling equipment according to Standard

Operating Procedures. Obtain a sampling/field blank after ^

collection of the samples from the last well as follows; j

I

il
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I  a. Obtain a large quantity of fresh, deionited,
!  , analyte-free water in glass containers from the

Ji subcontract laboratory.

b. Pour the deionixed water through all decontaminated
1  I - sampling equipment as in field procedure.
j| c. Dispense into proper sample containers,

f  This sampling/field blank will verify that proper field
/H equipment decontamination has been performed, v
y  13. After all samples have been taken from a given well,
^  ̂ ' decontaminate the pH, conductivity, and temperature
rh monitoring equipment. The used bailer shall be placed in an

t  appropriate contaminated equipment storage bag for transpor-
hl tat ion. Discard all contaminated gloves.

14, Replace protective inner cap and lock well.

15. snip samples to appropriate laboratory aooording to Standard
Operating Procedures for sample packaging and shipping.I  ;

I
o

7.3 Decontamination Protocol

The cleaning procedures outlined in this section are-to be
used by all personnel to clean sampling and other field equipment
as well as sample containers prior to field use. Sufficient

P  clean equipment and sample containers should be transported to
, ̂  the field so that the entire investigation can be conducted
Fj without the need for cleaning equipment in the field. Since this

•  will not always be possible when using specialized field
H ! equipment, field cleaning procedures are included to cover these
'  special problem areas.

I- ■
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These procedures are the standard operating procedures (SOP)

for the Avco project; an^ deviation from them must be documented
iji field records and investigative reports.

Cleaning Materials

The cleaning materials referred to throughout this section

are defined in the following paragraphs.

The laboratory detergent shall be a standard brand of
phosphate-free laboratory detergent such as SparJcleen* or
Liquinox*. The use of any other detergent must be justified and
documented in the field log books.

The nitric acid solution shall be made from ACS reagent- J
grade nitric acid and laboratory deionized water. ^

The standard cleaning solvent shall be pesticide-grade

isopropanol. Pesticide-grade acetone or methanol is not
acceptable. Pesticide-grade methanol is much more hazardous to
use than pesticide-grade isopropanol and its use is
discouraged. Pesticide-grade hexane and petroleum ether are not
miscible with water; therefore, these two solvents are not

effective-rinsing agents. The use of any solvent other than

pesticide-grade ispropanol for equipment cleaning purposes must
be justified and its use must be documented in field log books
and inspection or investigation reports.

Tap water may be used from any municipal water treatment
system. The use of an untreated or non-potable water supply is
not an acceptable substitute for tap water.

■  1
I  I

'  1
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Deionized water is defined as tap water that has been

treated by passing it through a standard deionizing resin

colunn. Most commercial systems utilize a 5-micron prefilter

folloved by a mixed bed deionization unit to produce deionized

^  water. ̂ The deionized water should contain no heavy metals or
J  other inorganic compounds. Organic-free water is defined as tap
•  water that has been treated with activated carbon and deionizing

j  / units. Usually, commercial units utilize a 5-micron prefilter,
"  activated carbon unit, two mixed bed deionizing units (in

H  series), a 0.2 micron post filter, and a postcarbon filter to
i  , produce organic-free water. Organic-free water should contain no
I  j pesticides, herbicides, extractable organic compounds, and less

than 50 ug/1 of purgeable organic compounds as measured by a low
I  I C

1^ level GC/HS scan.
jrjjg brushes used to clean equipment as outlined in the

various paragraphs of this procedure shall not be of the wire-
f  I-

j  wrapped type.

—' The solvent, nitric acid solution, laboratory detergent, and

i  rinse waters used to clean equipment shall not be reused, except
3.

I  ■ as specifically permitted.

T /i

Marhinq of Cleaned Sampling Equipment and Containers

All equipment and sample containers that are cleaned
L  utiliming these procedures shall be labeled or marked with the

date that the equipment was cleaned. Also, if there was a

J  deviation from the standard cleaning procedures outlined in this
v..

i  - section, this fact should be noted on the label.
]
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When sample eontainets ate cleaned and prepared, they should
be cleaned in standard sited lots to facilitate the quality
control procedures outlined in Section 7.3.

nerontamination of Eouipmeot need to Collect Samples of Toxic or,
Hazardous Waste

Equipment that is used to collect samplps of known hazardous
materials or toxic wastes or materials from hazardous in-process
waste streams on this site, shall be decontaminated before it is
returned from the field. At a minimum, this decontamination
procedure shall consist of washinq with laboratory detergent and
rinsing with tap water. More stringent decontamination
procedures may be required, depending on the waste sampled (suchii

i

i  • 73

I

Marking and Segregation of Used Field Equipment .

Field or sampling equipment that needs to be repaired shall ^
be identified with a red tag. Any problems encountered with the ^
equipment and needed repairs shall be noted on this tag. Field J
equipment d^r reusable sample containers needing cleaning or J
repairs shall not be stored with clean equipment, sample tubing, .
or sample containers. Field equiE«ent, reusable sample I
containers, disposable sample containers, and sample tubing that |
'are not used during the course of an investigation may not be )
replaced in storage without being recleaned if these materials |
have been transported to an area of the Avco site where
herbicides, pesticides, organic compounds, or other toxic ^
materials are present or suspected of being present. |

L!
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as: additional solvent washing# pyrolysis# or the use of

disposal equipment).

Proper Disposal of Cleaning Materials

Ordinary wastewater will be disposed at the headworks of the

facility treatment system. Any solvent used shall be collected

and disposed of by allowing it to evaporate under a fume hood or

be containerized and disposed of through an approved hazardous

waste disposal contract. Similarly# spent nitric acid shall be

collected and disposed of through the same disposal contract.

These procedures apply whether the cleaning operations take place

in a laboratory or in the field.

I

Use of Safety Procedures to be Utilized Qurinq Cleaning

Operations

The materials used to implement the cleaning procedures

outlined in this SOP can be dangerous if improperly handled.

Caution must be exercised by all personnel and all applicable

safety procedures shall be followed. At a minimum# the following

precautions shall be taken in the lab and in the field during

these cleaning operations:

1. Safety glasses with splash shields or goggles# neoprene

gloves# and a neoprene laboratory apron will be worn

during all cleaning operations.

2. All solvent rinsing operations will be conducted under a

fume hood or in the open (never in a closed room).

3. No eating# smoking# drinking# chewing# or any hand to

mouth contact shall be permitted during cleaning

operations.



storage of Field Equiproent and Sample Containers

1^2 field e<3uicMnent and sample containers shall be stored in

a contaminant free environment after being cleaned using the

procedures outlined in this section. •

ganmilng Equipment Cleaned in the Field

The effectiveness of field cleaning procedures shall be

monitored by rinsing field cleaned equipment with organic-free

water and submitting the rinse water in standard sample

containers to the laboratory for analysis (sampling/field

blank).

* - When this sampling equipment is used to collect s^ples that
contain oilr grease or other hard to remove materialsr it
■ay be necessary to rinse the equipment several times withpesticide-grade acetone or hexane to remove the materials
and steam clean the field equipment before proceeding with
Step 1. If the field equipment cannot be cleaned utilizing
these proceduresr it should be discarded.

** - Small and awkward equipment such as bottle lid inserts ana
well bailers may be soaked in the nitric acid solution

1
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jCleaning Procedures For Teflon* Or Glass Field Sampling Equipment
Dsed For The Collection o£ Samples For Trace Organic Compounds ■And/or Metals Analyses-'' J

1. Equipment will be washed thoroughly with laboratory »
detergent and hot water using a brush to remove any "
particulate matter or surface film.

2. The equipment will be rinsed thoroughly with hot tap
water. J

3. Rinse equipment with at least a 10 percent nitric acid
solution.** I

i  .i
i  -I
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I  I

4.

5.

6.

I

Rinse equipment thocouqhly with tap water.

Rinse e^ipment thoroughly with deionised water.
Rinse equipment twice with solvent and allow it to air
dry.

g. wrap equipment completely with solvent rinsed aluminum
foil to prevent contamination during storage and/or

M  transport to the field.

U  8. Rinse the Teflon* or glass sampling equipment thoroughly
with tap water in the field as soon as possible after

1  ,

^  use.

1
I

■1 Miscellaneous Equipment Cleaning Procedures

^  sounders T^oes Used to Measure Ground Water Levels
1. Wash with laboratory detergent and tap water.

^  2- Rinse with tap water.
3. Rinse with deionized water.

Sf^p|?fSi?n"yeth?Une%i!f»%rpnven't"ln?Si«tion
during storage or transit.

)

. Ice Chests and Shipping Containers
All ice chests and reusable containers will be washed with

laboratory detergent (interior and exterior) and rinsed with tap
water and air dried before storage. In the event that an ice

^  instead of being rinsed with it. fresh nitric acid solutionShould be prepared for each cleaning session.
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chest becomes severely contaminated with concentrated waste or

other toxic material, it shall be cleaned as thoroughly as
possible and disposed of properly.

Vehicles

All vehicles utilized should be washed at the conclusion of

each field episode. This routine maintenance should minimire any
chance of contamination of equipment or samples due to
contamination of vehicles. It shall be the responsibility of the

Project Engineer and/or field Investigators to see that this
procedure is followed.

Preparation Of Sample Containers

General

Bo sample container will ever be reused. All sample
containers will be stored in their original packing cartons. ^

When packages of uncapped sample containers are opened, they will
be placed in new plastic garbage bags and sealed to prevent
contamination during storage. Specific precleaning instructions

for sample containers are given in the following paragraphs.

,  40 ml Vials for Water Samples (Purgeable OrganicAnalvsis> and ilo ml Xmber Glass j
BottXes for water Samples (TQX Analysis) with Tetxol^Lined
Septa;

1. Wash vials, bottles and jars. Teflon*
and caps in hot tap water and laboratory detergent.

I

I

f"

L_,
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1

2. Rinse all items with deionized water.

3. Oven dry at 125'C overnight.

4  Allow all vials/ bottles^ jars* liners, and septa to
cool in an enclosed contaminant—free environment.

5. Seal vials, bottles, and jars with liners or septa as
appropriate and cap.

6. Store vials, bottles, and jars in a contaminant free
area.

One Liter Polyethylene Bottle for Metals and General
[  Inorganics

j  j 1, Wash Polyethylene bottles and caps in hot water with
I  ̂ laboratory detergent.
L  :

2. Rinse both with at least 10% nitric acid solution
I  _ *

i  3. Rinse three times with deionized water.

n

R
.  ̂

u-

[

I

J  I

4. Invert bottles and dry in contaminant free
environment.

5. Cap bottles.

6. Store in contaminant free area.

7.4 Sample Handling and Chain of Custody

An overriding consideration for environmental measurement

data is the ability to demonstrate that samples have been

'  obtained from the locations stated and that they have reached the

-  laboratory without alteration. Evidence of collection, shipment,

laboratory receipt and laboratory custody until disposal must be
documented to accomplish this. Documentation is accomplished

]

through a chain of custody record that records each saa^le and

LJL the individuals responsible for sample collection, shipment, and
Jh-' receipt. A sample is considered in custody if it is:

j
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s
In a person's actual possession. j

in view after bein? in physical possession.

"Locked so that no one can tamper with it after having
been in physical custody. ^

In a secured area, restricted to authorised personnel.

1

Sample custody will be initiated by field personnel upon
collection of samples. Documents specifically prepared for such
purposes will be used for recording pertinent information about

'  the types and numbers of samples collected and shipped for
analysis. An esample chain of custody form is included as figure
7.3. The samples collected will first be brought to an on-site

I  location for batching and paperwork checks. Labels and log
I  information are checked to be sure there is no error in
'  identification. Samples are packaged to prevent breakage or

leakage, and labeled according to DOT regulations for transport
by air as laboratory samples. These procedures are outlined in
section 7.7. copies of forms will be maintained for the project
record. Storage of samples by the laboratory will be under
conditions specified fof the analyses to be performed. Samples
partially used for analysis will be held for 60 days following
report of the data before disposal. Archived samples will be
stored until the end of the project, or shipped to yiother lab

It (for reanalysis if necessary).
I
i] of Custody Record Form

Figure 7.3 is an example of the chain of custody form to be

79
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used while collecting and shipping samples from the Avco site,
j  The chain of custody form shall be signed by each individual

who has had the samples in their possession. Preparation of the
chain of custody form shall be as follows:

The chain of custody record shall be initiated for every
sample by the person collecting the sample. Every
sample shall be assigned a unique identification
that is entered on the chain of custody form. Samples
can be grouped for shipment using a single form.

The record shall be completed in the field to indicate
I  * project, sampling team, etc.
I

.  The person transporting the samples for shipment shall
-  ) * sign the record form as Transported By ^ .

Because the samples are to be shipped the labor a top
by commercial carrier, the chain of custody form shall
be sealed in a watertight envelope, P^^c^ in the
shipping container, and the shipping container sealed
prior to being given to the carrier.

The commercial carrier's airbill shall serve as an
extension of the chain of custody recopd ̂ tween the

,  ( final field custodian and receipt in the laboratory.

Opon receipt in the laboratory^ the Quality Control
Coordinator, or representative, shall open the chain

'  I custody record, and sign and
discrepancies shall be noted on the chain of custody
form.

If discrepancies occur, the samples in question shall be
segregated from normal sample storage and the field
personnel immediately notified.

Chain of custody records shall be maintained with the
specific project files, becoming part of the permanent
project documentation•

P

I  ;

!

I

;
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Field Collection and Shipment

_ }

j  In addition to initiating the chain of custody form, field
,

personnel are responsible for uniquely identifying (required for

the chain of custody form) and labeling samples, providing proper

filtration and preservation, and packaging samples to preclude

breakage during shipment.

Every sample shall be labeled so as to include;

Project number.

Unique sample number.

Sample description (such as well number and depth).

Sampling data and time.

Person obtaining the sample.

Method of sample preservation/filtration, if any.

Samples must be placed in containers compatible with the

intended analysis and properly preserved. Requirements for

various analytical parameters with respect to the type of

^O'^tainer, preservation method, and maximum holding time between
I

-  ; collection and analysis have been presented in other sections.

Shipping containers are to be sealed prior to shipment, both

fi? ; during direct transport via field personnel as well as when
^  commercial carrier is used. The only exception to this is if

i
sufficient holding time exists so that the samples can be held in

y  the field and it is necessary to re-ice the containers prior to
I

I  ' or during transport.

As soon as field personnel are ready to transport samples

from the field to the laboratory, they shall notify the
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laboratory by telephone of the shipment. The estimated time of

arrival at the laboratory should be given.

Laboratory Sample Receipt

Opon sample receipt/ the QC Coordinator/ sample custodian or

his designee shall:

Examine all samples and determine if proper temperature
has been maintained during shipment. If samples have ^
been damaged during shipment/ the remaining samples
shall be carefully examined to determine whether they
were affected. Any samples affected shall also be
considered damaged. It will be noted on the chain of
custody record that specific samples were damaged and
that the samples were removed from the sampling
program. Field personnel will be notified as soon as
possible that samples were damaged and that they must be
resampled/ or the testing progrjun changed.

Compare samples received against those listed on the
chain of custody.

Verify that sample holding times have not been exceeded.
1

Sign and date the chain of custody form and attach the
waybill to the chain of custody.

List the samples in the laboratory sample master log-in
book which contains the following information:.

f-

Project identification number
Sample numbers
Type of samples
Date received in laboratory i

1

Notify the Laboratory Manager of sample arrival.

Place the completed chain of custody records in the i
project file.

Laboratory Storage of Samples.

The primary considerations for sample storage are: !

Maintenance of prescribed temperature. Typically four
degrees Celcius is required. r
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I  iL" - Preoaring and/or analyzing samples within the prescribedI  * holding time for the parameters of interest.
Placement of samples in the proper storage environment is

-- the responsibility of the QC Coordinator, who should notify the
I  ri Laboratory Manager or his designated representative, if there are
'  any samples which must be analyzed immediately because of
j  7 : holding-time requirements. /

7.5 Sample Containers and Preservation Requirements
j  Table 7.2 presents container requirements, preservation

^  ̂ specifications and laboratory holding times to be adhered to
during all sampling and analysis activities associated with this
project.

r

I  7.6 Sample Packaging and Shipping

j  In order to ensure safe, secure delivery of all collected

^  samples to the analytical laboratory involved, the following
packaging, labeling and shipping procedures have been prepared
for this project. All procedures presented below are written to
comply with applicable DOT regulations for transportation by

i  surface and air.

7  . Unless information collected during on-site activities
'  indicates otherwise, all samples collected at the Avco site will
'  be treated as non-hazardous aqueous liquids.
.  Because of the expected non-hazardous nature of the

!  collected samples, packaging and shipping criteria have been
I
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u
designed only to maintain chain-of-custody protocol as well as _

prevent breakage of the sample containers. A

Packaging and Shipping - Field Procedure ij

Place a signed/ dated/ chain of custody seal on each of
the bottles and vials in such a way that no bottles may ^
be opened without breaking the seal*

2. Wrap properly labeled and secured glass skmple bottles | J
and purgeable vials with two thicknesses of plastic -■
bubble wrap. Place the wrapped containers into a water- f i
tight zip lock bag. Seal and label the outside of the ^
bag with the sample number or other field assigned Hi
identifier. —

3, Put a layer of cushioning material (e.g./ styrofoam
board) in the bottom of the watertight shipping
containers.

4. Place sample bottles/ tops up/ in the shipper. Arrange
bottles such that glass bottles are surrounded by
plastic bottles.
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TABLE 7.2

AVCO WATER SAMPLES

Parameter Container Preservation Holding Time

1

Aromatic Volatile
Organics

Halogenated Volatile
Organics

Dissolved Cd, Cr*^,
CUfHg, Ni, Zn

Dissolved Cr"*"®

Total and Amenable
Cyanide

:al Organic Carbon
(Quadruplicate)

Total Organic Halide
(Quadruplicate)

I

3 X 40 ml, G

septa vials,
teflon seal

3 X 40 ml, G
septa vials,
teflon seal

IL, P
teflon lined
lid

250 ml, P

2 X IL P

4 X 125 ml, G
teflon lined
lid

4 X 250 ml, G
teflon septa
lid

Ice, 4®C
no head space or
air bubbles

Ice, 4»C
no head space or
air bubbles

HNO3 to pH 2
after 0.45u
filtration

Ice, 4*C

NaOH to pH 12;
Ice, 4«C

H2SO4 to pH2;
Ice, 4*C no air
bubbles

14 days

14 days

6 months (4)

24 hours

Analyze ASAP

Analyze ASAP

Ice, 4*C; protect Analyze ASAP
from light; no
air bubbles

(1) G, glass; P, Polyethylene with teflon-lined polyethylene cap

(2) Sample preservation will be performed in the field immediately upon
Scunple collection.

I
(3) Samples should be analyzed as soon as possible after

collection. The times listed are the maximum times that samples My be
held before analysis and still be considered valid. Samples may be
held for longer periods only if the laboratory has data on file to show
that the specific types of samples under study are stable for the
longer time, and has received a variance from the Regional EPA

I  Administrator. Some siimples may not be stable for the maximum
period given in the table. A laboratory is obligated to hold the^

J. samples for a shorter time if knowledge exists to show that this is
I  necessary to maintain sample stability.
'j- .

'4) 28 day holding time for mercury.
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TABLE 7.2 (Continued)

(5) Use pieces of rigid styrofoam as necessary to ensure
that there will be no shifting of bottles during
transport. *1

(6) Fill void space around and on top of the sample bottles i
with ice cubes or chips that have been sealed in water- J
tight plastic bags. I

(7) Seal chain of custody forms in a zip-lock plastic bag ' I
and tape securely to the inside of the shipper lid.

(8) Close and lock or latch the shippers. Seal the space : |between the container body and lid with waterproof tape. Jj
(9) Apply several wraps of pre-printed chain of custody tape -

around the shipping containers perpendicular to the seal I
to assure that the lid will remain closed if the latch 1
is accidentally released or damaged and to prevent '
tampering during shipment.

(10) If the shipping container used is an all metal picnic i
cobler,. tape the drain plug closed so it will not open. , i

(11) Place a completed Federal Express Airbill on the lid of |
the cooler including namer address and phone number of
the receiving laboratory and the return address and
phone number of the shipper.

(12) Place a "This End Op" label on the lid and on all four |
sides of the shipper.

•s

Samples will be shipped to the laboratory via Federal
I

Express Priority 1 directly from the Avco site. Samples will be

shipped directly to the appropriate laboratory. i.

For each shipment to the laboratory, a Federal Express air

bill must be properly completed. An example of a properly r

prepared air bill to be used to ship samples to the contracted
i

laboratory is shown as Figure 7.4. '
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7.7 analytical Methods

Table 7.3a summarizes parameters to be measured as well as

specific analytical methods to be used during the analysis of the

water samples collected at the Avco site.

Data Quality Objectives for Critical Measurements

Precision and accuracy goals for sampling and analysis

depend upon the type of samples and analyses to be performed.

For the sampling program at Avco, only groundwater monitoring

well samples will be collected.

Quality assurance objectives in terms of precision,
•  \

accuracy, and completeness are summarized in Table 7.3b.

The usefulness of sampling and analysis data is contingent

upon Meeting criteria for representativeness and comparability.

Wherever possible, only reference methods and standard sampling

procedures will be followed. The main objective of quality

assurance activities is that all measurements be representative

of the actual site conditions and, that all data resulting from

sampling and analysis activities be comparable. The use of
^  /

accepted, published sampling and analysis methods as well as

standard reporting units will ai^ in ensuring the comparability

of the data.

j

7.8 Data Reduction, Validation and Reporting

Consistent data quality for this program will be obtained by

the application of a standard data analysis and validation

process designed to isolate spurious values. Data will be

90
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Table 7.3b

Precision, Accuracy^ Completeness Objectives for Measurement Data

Parameter Description Method No. Precisionnr Accuracy:(ir Completenessi'sy

Aromatic Volatile Organics

;Halogenated Volatile Organics
I

.Dissolved Metals:

j  Cadmium, dissolved
Chromium; All forms, dissolved

Hi

Copper, dissolved

Mercury, dissolved

Nickel, dissolved

Zinc, dissolved

Chromiuro; HexavalenC, dissolved

Cyanide, Total

Cyanide, Amenable to Chlorine

Total Organic Carbpn

Total Organic Halide

(TOX)

pH

Conduct ivity

8020

8010

7131

7191

220.2

7470

7521

289.2

218.5

9010

9010

415.1

9020

9040

120.1

20Z

± 20%

+_ 15X

i 15X

+_ lOZ

+_ lOZ

i 20Z

+. I5Z

+, 15Z

20Z

± 25Z

i 20Z

± 25Z

± 5*

+ 5Z

+_ 15Z

+_ 15Z

+_ lOZ

± lOZ

± lOZ

+ lOZ

_+ 15Z

+_ lOZ

15Z

jf 20Z

± 25Z

± lOZ

15Z

±. 57.

+ 5Z

(1) Expressed as Relative Percent Difference except for TOC, TOX, pH
^  Conductivity which will l»e Percent Relative Star 'd Deviation of quadruplicate measurements

(2V

90Z

90Z

90Z

90Z

90Z

90Z

90Z

90Z

90Z

90Z

90Z

90Z

90Z

90Z

90Z

f'\\ Jr*r fl
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revieved at a minimum by the analyst/ his/her supervisor/ and the

QA Project Officer. Statistical tests will be applied to data to
<1

assess determinate and indeterminate errors. Determinate errors

will usually be identified through the use of spikes/ control

charts and analysis of differing sample sizes. Indeterminate

errors will be estimated in this program through statistical

calculations and duplicate analyses as well as control charts.

Field Data Quality Reviews

Objective

1. Sample and field
monitoring
information conforms
to specified
conditions and
schedule

2. Verify incoming field
data and sample
completeness

3. Verify completeness
of field log books

4. Field calibration
criteria reviewed and

test calibration
acceptance recorded

5. All data forms are

properly completed

6. All field generated
QC samples collected
as required

Responsible
Person

Field Sampling
team

Action

Review of labeled

samples and in-
process samples
using daily sample
inventory

Daily count of in- Field Sampling
complete items team

Review Daily

With each

measurement

Review and check

off during each
sample collection

Review require
ments and confirm

Field Team

Leader

Field Team

Leader

Field Team

Leader

Field Team
Leader
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Laboratory Data Quality Reviews

Obiective

1.

2.

Verify incoming data
and sample complete
ness

Verify all data
forms completed

3.

4.

5.

6.

Manual data re
duction procedures

Verify completeness
of laboratory note
books/bench sheets

Verify calibration
criteria

Verify repeatability
and accuracy

Action

Daily count of
number and nature
of samples received
versus number and
nature of entries
made in log. Mark
"verified" on log.

Review and check
off during each
analysis. Forms
provided by
supervisor with
non-required
entries marked out

Daily review of
calculated values
against raw data
values

Review Weekly

Calibration cri
teria in method
reviewed and test
calibration accep
tance recorded.

Record values

of replicate
analyses and
Control samples

Responsible
Person

Sample
Custodian

Engineering Data Quality Reviews

Obiective

1. Assure completeness
of field and lab
data

Action

Compare field and
lab data forms
against data list
at each use and
check-off

Analyst

Analyst

Laboratory
Supervisor/
Manager

Analyst

I

i  i

Analyst

Responsible
Person

Project Engineer
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2. Assure compara
bility of units

3. Examine engineering
validity of data

4. Examination of
statistical data

Review units re

ported for con
sistency in cal
culations at each
use and check off.

Review parameter
extremes and
transients versus
expected data
trends. Doc\iment

data excluded on
this basis

Apply tests to
data groupings
to be used.
Record data and
test results.

Project Engineer

Project Engineer
i Quality
Assurance Program
Manager

Project Engineer
6 Quality
Assurance Project
Officer

7.9 Quality Control Checks ^

All analyses performed in support of this program will be done

using standardized laboratory procedures. The QC guidelines

developed by Metcalf & Eddy make use of QC samples which are both

known and unknown, or "blind", to the laboratory, calibration check

samples, method blanks, field blanks, and replicate aliquot

analyses.

Known QC samples called laboratory control standards (LCS) are

prepared by adding known quantities of EMSL-Cincinnati or NBS

Standard Reference or independently prepared stock materials to

deionized water. The LCS are routinely used to establish that an

instrument or procedure is in Control^ before analysis of samples

begins. The analyst notes the LCS result in the instrument logbook

and on the Control chart; the result must be within Control limits

before sample analysis may proceed. A LCS is normally carried

through the entire sample preparation and analysis procedure.

r
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Unknown or "blind" QC samples (standards) are inserted in the

sample batch in a solution not recognizable to the analyst to enable

an estimation of the accuracy of the analytical procedure. These

"blind" QC samples are made up in the saune way as LCS; the only

difference is that the analyst does not know which sample is a QC

standard/ or its true value.

A calibration check sample is one of the working calibration

standards that is periodically re-analyzed and the subsequent values

used to demonstrate that the original calibration is still valid.

A method or reagent blank consists of deionized water carried

through the entire preparation and analysis procedure. Analytical

results are corrected for the method blank values before they are

reported.

Analysis of "blind" replicate aliquots of actual samples or QC

sas^les is done to enable estimation of the precision of the

analytical procedure. These "blind" replicates are analyzed in

addition to the replicates prescribed by the analytical procedure.

A filtration blank is generated in the field by the sampling

team to demonstrate that the filtration process is not contaminating

the field samples. Laboratory deionized water is carried through

the entire filtration and preservation process. Analytical results

obtained are taken into consideration during data interpretation

activities.

Field blank samples serve to identify possible field and

sampling contamination. A field blank is prepared by sampling

fresh, deionized/ analyte-free water with the field sampling
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equipment in an identical manner as samples. For manually operated

sample equipment, the deionized water is manually brought into

I corttact with wetted portions of the sampling equipment using the

standard sampling procedures. Field blanks are analyzed "blind" by

the laboratory, and are preserved by the field team during the field

activities.

A trip blank sample serves to identify contamination

contributed from shipping, handling and storing the samples. A trip

blank consists of deionized water placed in VOA vials as well as

other bottles supplied by the laboratory. The trip blanks are taken

into the field and are processed through all sample handling steps

just like other samples. One trip blank is analyzed for each batch

of samples sent-to the laboratory for analysis by each field team.

Analysis of surrogate compounds during organics analysis is

performed to monitor laboratory processing and purging efficiency of

samples. The results of surrogate analyses are used to monitor

laboratory performance and may also indicate sample matrix

interferences when viewed in conjunction with laboratory 'spike*

data.

Spiked samples are used as a measure of the' combined effects of

precision and accuracy as well as to indicate how the sample matrix

effects the recovery of analytes. The results can be used to

monitor overall laboratory performance by calculating percent

recoveries. Percent recoveries are reported and discussed with the

analytical data.
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Laboratory splits are samples which are divided into two or |

'  J
more parts after collection. Each split aliquot is sent to a

^j,££erent laboratory for independent analysis of the same |
parameters, thus serving as an external QC sample. |

'  i

Laboratory generated blanks, duplicates, and standards are to

be analyzed alongside samples to provide continuous quality control i
i

during the determination of trace constituents. The blanks are ^

analyzed to provide data on possible carry-over contamination of

samples by the purging or digestion process and also provide

background concentration levels in the reagents used during sample i j

preparation and analysis. The duplicate analyses provide laboratory -

precision data while the certified standards provide a measure of

accuracy. j J

7.10 Internal Quality Assurance Procedures Tj
^  I

As applied to chemical analyses performed during this project.

Quality Assurance is the demonstration and documentation of data i j
quality. These procedures include'^the recording of all quality

\  1

control activities, and the assessment of analytical performance by , i

analysis of internal and external control and audit samples as

(^iscussed in previous paragraphs.
—1

Calculation of Data Qualify Indicators

The quality control activities undertaken during this project i

include ongoing activities to assure that measurement systems as ^

well as activities specific to a given site use evaluation are under !

control. I
I
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I  The ongoing quality control activities consist principally of

the evaluation of data obtained from the following sample

categories/ whenever possible; (a) calibration standards/

(b) working standards, (c) LCS (d) field replicates (e) field blanks

(f) field samples (g) laboratory duplicates (h) laboratory spikes,

(i) laboratory methods blanks, (j) trip blanks (k) laboratory split

samples. Procedures used to evaluate this data will include
'  /

calculation of arithmetic means, standard deviations, relative

percent differences for duplicate samples and comparison of

differences between standards of spiked and experimentally
I  ,

deteranined values expressed as percent recovery. As noted in

preceding sections, these data will be summarized in quality control

r  tables. Additional tables presenting the results of the actual

• field samples will additionally provide calculation of up to eight

summary statistics including:

Number of LT detection limit values reported

Total number of values reported

Mean

^  Median
'  . Standard deviation

'  p. . Coefficient of variation
1  >

i  . Minimum value

P" . Maximum value

1

T
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project-specific data evaluation procedures will be dependent ^
on the types and numbers of field samples actually collected. ̂  I j
general, it is likely that the overall objectives of the ,
contenplated site evaluations will include comparison of ^
concentrations of one or more measurement parameters in areas of the

site known to be previously "active- with measurements made in the
"background" areas. For the most part, it is anticipated that the
statistical procedures used for this work will be simple and
straightforward, including, for example, calculation of limits of
detection, limits of quantification, confidence intervals, and

evaluation by least squares linear regression. In all cases, these
procedures will be taken from EPA documents and manuals appropriate
to the media uiider investigation. Overall guidance will be obtained
from the EPA document "Calculation of Precision, Bias, and Method
Detection Limit for Chemical and Physical Measurements" issued on ^

March 30, 1984 as Chapter 5 to the EPA Quality Assurance Manual. J
Equations for routing statistical measures to be used for such

calculations are presented below. ^ ^
Precision. Precision will be determined by the analysis of j [

replicate samples and will be expressed as the relative percent _
difference, which is determined according to the following equation: ,J

Rf" - iijs® n
ppD = relsitiv© p6rc6nt diffsrsncs
range = maximuiii value — mininiuin value , -
mean = average of duplicate values r :

When quadruplicate measurements have been made, precision will be , j
expressed as the standard deviation, s, which is determined

\  1
according to the following equation: |

i  '
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where S = standard deviation

X. = individual measurement result
jqi = number of measurements

Ip! ■ (PJ
■ V —

Relative standard deviation may also be reported. If so, it

will be calculated as follows;

RSD = lOQi
X

where RSD = relative standard deviation, expressed in percen^t
S = standard deviation
X = arithmetic mean of replicate measurement.

Accuracy. Accuracy will be estimated from the analysis of

"blind" QC samples whose true values are known to the QA Project

Officer. Accuracy will be expressed as percent recovery or as

relative error. The formulas to calculate these values are:

.  _ Measured ValuePercent Recovery = 100 —True Value—

_ mft Measured Value - True ValueRelative Error — 100 True Value

Completeness. Completeness will be reported as the percentage

of all measurements made that generate results judged to be valid

according to project criteria compared to the total number of

measurements made. The following formula will be used to estimate

completeness:

c = 100 I

where C = percent completeness
V = number of measurements judged valid
T = total number of measurements

1
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7,11 Performance and System Audits

An audit is a systematic check to determine the quality of

operation of some function or activity. There are two basic types

of audits: (1) laboratory performance audits in which quantitative
data are independently obtained for comparison with routinely

obtained data in the measurement system; or (2) system audits of a

qualitative nature that consist of on-site review of conformance
with quality assurance/control procedures in all laboratory, field
sampling and chemical analysis activities.

T-ahoratorv Performance Audits

An independent performance audit program involving preparation

and analysis of QA samples may be conducted by the Quality Assurance

Project Officer. The purpose of these QA samples is to provide an
independent determination of problem areas in sample handling,
analysis, and reporting. The program also provides data to document
performance on the various measurement systems. Quality assurance

samples are submitted blind to the laboratory for comparison of
results. The QA s^ples may include spikes in samples previously

analyzed, duplicate sample pairs, standards, blanks, and repeat
analysis of filtrates. Some spikes are made in real sample matrices
and others are prepared in certified organic free water.

Field Sampling and Chemical Analysis Systems Audits

The QA Project Officer may schedule audits of field activities

at various times to evaluate the execution of sample identification,
saaq)le control, chain-of-custody procedures, field docmuentation.
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instrument calibration and field measurement and sampling

operations. The evaluation is based on the extent to which the

applicable standard operating procedures are being followed.

Field documents pertaining to sample identification and control

will be examined for completeness and accuracy. Field log books,

field data forms and chain of custody forms will be reviewed to see

that all entries are dated and signed and that the contents are

legible, written in ink, and contain accurate and inclusive

documentation of project activities. Because the log book, field

data forms and chain of custody forms provide the basis for reports

written later, they will contain only facts and observations.

Language will be objective, factual, and free of personal

interpretations or other terminology that might prove inappropriate.

The auditor will also check to see that chain-of-custody

procedures are being followed and that samples are being kept in

custody at all times and are secured in a manner to prevent

tampering.

Sampling operations will be evaluated to determine if they are

performed as stated in the project plan or as directed by the

project manager. The auditor will check to determine that the

appropriate number of samples are being collected, samples are

placed in proper containers, and proper preservation, packaging and
shipoient protocols are being followed.

Field measurement activities will be evaluated to determine if

they are performed according to specified guidelines. The auditor

will spot check various instruments for proper calibration, the
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frequency of calibcatlon, and to ensure that the techniques utilized
with these instruments are providinq accurate data.

Le^horatorv Systems Audit

A laboratory systems audit may be performed to assure that the
subcontractor laboratory is maintaining the necessary minimum levels
of instrumentation and levels of experience of personnel, and that
laboratory quality assurance/control procedures are in conformance
with the specified requirements.

I

I

7.12 Corrective Action Procedures

corrective action procedures for this program will be initiated
by the analytical personnel and their supervisors directly involved
with implemepting the procedures presented herein. Quality control
charts for daily instrument calibration and replicate analyses will
be utilized to indicate the necessity for corrective action.
control charts will be established for each procedure indicating
upper and lower limits of three standard deviations as the
acceptability ranges. Warning ranges are established at two
standard deviations. At the point when the control charts show a
determination outside the warning ranges, investigation as to the
cause will be initiated. Any of the following events that occurs on
the quality control chart will trigger corrective action:
.  Two consecutive determinations fall outside the upper or

lower control limits.

decreasing in value)•

!  s
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•  Three consecutive values fall above or below the warning
limits (two standard deviations).

IP Corrective actions will also be initiated as a result of other
j  , QA activities which include performance audits, systems audits, and

(  , laboratory comparison studies.

corrective action relative to the control charts is related

more to precision than to accuracy. These charts give clues as to

when some factor, generally of a procedural nature, is causing the

results to drift or when an unexpected difference beyond the control

limits occurs. Data within the upper and lower control limits of

the control charts are well within the precision, accuracy, and

completeness criteria.

7.13 References

1. Qaality Assurance Handbook for Air Pollution Measurement
Systems. Volume I - Principle?: EPA-600/9-76-995, March 1976,

2. Qaality Assurance Handbook for Air Pollution Measurement
Systems. Volume II - Ambient Air Specific Methods.
EPA-600/4-77-027a, May 1977.

3. Qaality Assurance Handbook for Air Pollution Measurement
S^tems. Volume III - Stationary Source Specific Methi^s.
EPA-600/4-7-027b, August 1977.

4. Handbook for Analytical Quality Control in Water and Wastewate;^  Laboratories^ EPA-600/4=79"-019, March 1979.
5. Test Methods for evaluating Solid Waste, SW-846, 2^^^ edn.,

July 1982.

6. "Guidelines Establishing Test Procedures for the Analysis of
Pollutants Under the Clean Water Act," Federal Register, Vol 49,
Ho. 209, October 26, 1984.
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SECTION VI1I

VIII SOMMARY OF EXISTING ASSESSMENT MONITORING DATA

Tte third year of groundwater monitoring was conducted in

the following fashion;

'  \Groundwater Consultant Analytical laboratory
1st quarter (11/25/85) L,B & G, Inc. Environmental Sciences

^  (Wilton, CT) Corp.
2nd quarter (4/19/86) (Middletown, CT)

3rd quarter (6/27/86) IPC Corporation Milford Testing
(Westport, CT) Laboratory

4th quarter (10/17/86) ; (Milford, CT)

Each quarter of analysis used samples taken from the seven

original wells as well as the six new wells. Analysis was

performed for the site-specific parameters specified in 1983 by

Tom Stark of the CT DEP. The fourth quarter of analysis also

included the six groundwater quality parameters specified under

40 CFR S265.92(b)(2) (chloride, iron, manganese, phenols, sodium

and sulfate).

^  Tlie third year groundwater summary report was prepared by
^  IPC in January, 1987. In this report, as in previous reports,

1

analytical results indicated a continuing presence of several

pollutants in concentrations above the CPDWC. (See Appendix E

for the complete groundwater analysis). Elevated levels of total

and hexavalent chromium, total cyanide, trichloroethylene and

tetrachloroethylene were detected in wells #1,2 and 3 which are

adjacent to and downgradient from the sludge storage impoundments

and well #5 which is adjacent to and downgradient from the

equalization impoundment. However, a comparison of the indicator
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parameter concentrations for the three years of laonitoring of

wells #1-7 indicates that the level of contaaination in the

local shallow groundwater aquifer has remained relatively ||
constant. The three year trends for site-specific parameters

r  '

showed relatively constant levels of cyanide and chromium as '

well. ^

As indicated in Table 8.1, all of the 13 wells had at least '

one parameter at a level in excess of the CPDWC. However, IPG

felt that analyses of scunples from monitoring wells #8, 10 and 11

indicated relatively low levels of contaminants and that these ,

wells consistently measured hydraulically upgradient of the

hazardous waste management area. Based upon this data, IPG

suggested that one or two of these wells be designated as

upgradient and that all future quarterly samples fro« these

designated wells have replicate samples and analyses done for the

indicator pareimeters. With this data a baseline analysis can be

developed for future statistical analysis.

The report concluded that it can be assumed that the sludge

and equalization surface impoundments are having an impact on the

shallow groundwater system in the monitoring area. It also

recommends that analytical information from well #10 be used to

begin a statistical analysis report assuming this well continues

with high standing water levels and can be designated as an

upgradient well.

Aside from the obvious confusion as to which well is

upgradient and the inability to perform a statistical analysis

I

i
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i  ̂ based on that well data^ the groundwatec monitoring data can be

^  used to begin assessing the rate and extent of contaminant ^

migration at the Avco-Lycoming Site. An evaluation of the first

J  I year of assessment monitoring data is covered in Section IX of

•  this report.

Il

A
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TABLE 8.1
Avco LYCOMING DIVISION
Stratford, Connecticut

Chemicals Detected in Ground—Water
Samples in Concentratipns

Above CPDWC Limits-"-/

If

[

Parameter MW# MW# MW#

chloride
sulfate
chromium, total
copper

cadmium
mercury

nickel .

sine ^
iron

sodium
manganese
cyanide, total
phenol
benzene

toluene

xylenes
1,2-dichloroethane
1.2-dichloropropane
1.3-dichloropropene
tetrachloroethylene
1,1,1-trichloroethane
trichloroethylene

5,13

1,3,7,13

1,5,9

4,8

1,2,3,5

3,5,7,8,11,12

IT Connecticut Public Drinking Water Code

MW# limits

V 250

2,9 250

5,10 0.05

1.0

0.01

0.002
- 0.7

5.0

1-13 0.3

1-7, 9-11 20

1-13 0.05

0.2

2-11, 13 0.001

0.001

1.0

0.1

0.001

0.01

0.01

5 0.02

0.3

5,13 0.025

si

' I



J
I

1

i  .

I  ̂

1

I

I

I

SECTION IX

PROCEDURES FOR EVALUATING ASSESSMENT MONITORING DATA

This section describes the evaluation procedures to be used

in order to meet the objectives of this assessment monitoring

plan, more specifically, to estimate the rate and extent of

migration and the concentration of constituents in the plume as

required by CFR 265.93(d)(3)(iii) and 265.93(d)(4).

9.1 Listing of Data

A list of all assessment analytical data shall be compiled

in quarterly and annual reports and maintained at the
r

facility. All reports will be available to technical reviewers

when a review of on-site records is called for. Reports will

include information pertaining to quality control samples and

standard quality control procedures as outlined in Section VII of

this plan.

The listing of the groundwater analytical data shall

identify the groundwater contaminant constituents, well number,

date of sampling, time, the unit of measure, the limit of

detection and the concentration of the contaminant. The listing

shall be organized to allow quick reference to specific data

values. The groundwater monitoring data shall be summarized and

presented in tabular formats. Summary tables of each round of

sampling shall be formatted to include the-following summary

statistics:

•  Total number of values

1



•  Number of samples less than detection limit values

•  Mean

•  Standard deviation

\

Quality control data shall accompany each set of assessment

monitoring data in the quarterly and annual reports. Quality

control data shall be identified in all reports as specified in

Section VII of this plan.

9.2 Extent of Tidal Fluctuations

The fluctuation of groundwater levels in unconfined aquifers

adjacent to oceans is primarily a function of distance from the

ocean. The further away, the less of an effect tides play on

groundwater. Because the tidal drainage ditch extends the"

effects of tides^ inland to the Avco-Lycoming facility,

groundwater fluctuations could be noticed in any of the existing

assessment monitoring wells.

To assess the extent of tidal influences on the uppermost

aquifer at the Avco-Lycoming facility, a continuous time-series

monitoring of groundwater levels over a complete tidal cycle is

proposed. Water levels, in a minimum of eight of the existing

groundwater monitoring wells, the tidal drainage ditch and the

marine basin will be monitored using pressure transducers and a

computer for data storage and retrieval. Each of the eight

stations will be read simultaneously throughout the tidal cycle

at predetermined time intervals. The time series developed

during the tidal cycle will be plotted on a semi-logarithmic

scale of water level change versus the log of distance from the

110
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tidal drainage ditch to develop a predictive plot for of effect

versus distance from the tidal ditch. Another plot will be

developed for those wells affected by the tides, which presents

the time during a tidal cycle when the well should be read to

avoid tidal effects.

9.3 Development of Existing Assessment Monitoring Wells

To develop a graded filter around the well intakes of those

wells experiencing siltation (1,2,3,4,5,6,47), a surge and pump

technique is proposed. The method uses a surge block, slightly

smaller than the existing well dieuneter, -to force groundwater in

and oat of the casing using a reciprocating motion. The fines

that are drawn into the well are pumped out, and the process

repeated until consistently clear groundwater is being pumped.

9.4 Aquifer Stress and Slug Tests

^  An in-situ aquifer test will be conducted on wells 1, 3, 4,
_L, 6, 7, 8, 9 & 11 in order to characterize the upper most
f' 1

aquifer. Hydraulic conductivity values obtained as a result of

I  these tests shall be used in conjunction with a hydraulic

gradient to estimate the rate of groundwater flow beneath the

site. This information will be used to determine the rate of

migration.

To determine in-situ hydraulic conductivity, a slug test

will be performed on each well. The following protocol will be

folloved:

1
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•  Remove a known volume of water from the well. Racord
the response in the well while allowing the water level
in the well to reach equilibrium.

•  Measure static water level.

•  Introduce a slug of known volume. The slug of water
will be the same water previously removed.

•  Record the fall of the water level with time.

Water levels will be measured using an electronic water

level indicator or a recorder with pressure transducers. The

data %fill then be plotted on semi-logarithmic paper and analyzed
■j

using a basic time lag method. The following formula shall be

used to calculate hydraulic conductivity:

K = In (L/R)
2 LTo

where: r - well radius

R - radial distance between well center and
undisturbed aquifer

L - length of saturated screen

To- basic time lag in recovery rate

(after Freeze and Cherry/ 1979 and Hvorslev, 1951)
I

This method has the advantage of monitoring both how the

aquifer responds to added and subtracted water. Analysis of

both the recovery and slug data will provide a quality

control check for the data.

^  li

^  ' \
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9.5 Extent of Contamination

In order to define the boundaries governing the extent of

contamination, groundwater data from each sampling location shall

be plotted to allow the evaluation of temporal changes in

contaminant concentrations. Each plot shall consist of a

horizontal axis, which represents time with year and month

identified at intervals. The Y or vertical axis shall represent

the concentrations of contaminants. The plots shall be

constructed using the mean concentration values of constituents

from the summary tables. One plot will be constructed for each

well and for each sampling event. Existing plots based on first

year data are illustrated in Appendix D.

Two additional plots shall be prepared in order to

illustrate the most up to date extent of contamination. One plot

will be a plan view of the site with contaminant concentration

contours based on analytical values from each well. The second

plot shall be a cross section of the aquifer, illustrating

contaminant concentrations through a slice of the aquifer. The

two plots will allow the horizontal and vertical extent of

contamination based on available data, to be viewed. Comparison

of similar plots in the future will allow the comparison and

evaluations of spatial and temporal changes in contaminant

concentrations.

I
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9,6 Current Extent of Contamination j

The most mobile contaminants in groundwater, and that have

also been detected in Avco assessment monitoring wells, are the f
volatile organics. While mounding and tidal effect have ,

apparently spread volatile organics to upgradient assessment

monitoring wells (wells 6, 7 and 12), analyses of the most recent
I  '

sampling (October 17, 1986) have been plotted in both the

horizontal and vertical planes and do not show any volatile

organics.

Figure 9.1 illustrates the total volatile organics

concentrations (plan view) across the Avco facility. Figures 9.2

i  and 9.3 illustrate the concentration of total volatile organics

based,on screen intervals at the shallow (8, 9, 10, 11, 12 and
r

I  13) wells and deep (1, 2, 3, 4, 5, 6, & 7) wells. A similar
method used for characterizing the vertical flow of groundwater

I

(refer to Section 2) has also been used for characterising the

vertical extent of contamination. The two (shallow and deep)

horizontal plots (Figures 9.2 and 9.3) were used to develop cross

sections which represent the vertical disitribution of total

volatile organics beneath the Avco-Lycoming facility. Figure 9.4

presents the locations of cross sections C-C and D-D', Figure

9.5 illustrate cross section C-C, and cross section D-D'. This

information will be compared to 2nd <juarter results (1987) in

order to assess the extent and rate of migration.

A similar cross-sectional plot for chromium was not possible

due to the lack of a sufficient number of data points

illustrating "high" (higher than background) concentrations. A
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I
plot of these few data points would yield a potentially

inaccurate and misleading illustration of chromium

concentrations. |||||;
9.7 Paht* of Migration

The physio-chemical characteristics of the aquifer and the

chemical constituents will effect the rate at which contaminants
I

move through the aquifer. The site stratigraphy, natural and

artificial recharge conditions, tidai influences, vertical

hydraulic gradients, variations in hydraulic conductivity and the

relative mobility of individual constituents will all influence

the rate at which constituents move.

Calculations of contaminant migration based oo groundwater

flow rates will not be reliable without field verification ^ j
because of potential differential transport rates among various

classes of chemical constituents. Variations of transport rates

are caused by several factors including;

•  Dispersion due to diffusion and mechanical mixing;

•  Retardation due to adsorption and electrostatic
interactions; and

•  Transformation due to physical, chemical, and/or
biological processes.

Dispersion may result in the overall dilution of the

contaminant and blurring at plume boundaries. Dispersion may

resulb in a contaminant's arrival at a particular location before
1'

the arrival time computed solely on average rates of groundwater

flow. Also, retardation processes can delay the arrival of

contaaminants beyond that calculated by the average rates of

grouodwater flow. Relating rates of constituent migration to
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rates of groundwater flow ia appropriate for an ̂ proximation

^  during the initial assessment phase. For this assessment, two

■  methods shall be preformed to estimate and further quantify the

rate of migration across the Avco facility.

First, information gained during the aquifer stress and slug

tests shall be used to calculate an average pore velocity for

groundwater flow across the site. The average pore velocity is

an average linear velocity, 7, which is derived from Darcy's

equation for saturated flow.

7 = ̂ 1

Pe

I where K is the saturated hydraulic conductivity, is the average

horixontal gradient across the facility, and is the effective

porosity. The following assumptions apply:

•  Source constituents are soluble and mobil in groundwater

•  Flow occurs under saturated conditions along a single
flow line (one-dimensional);

•  Contaminants move advectively without dispersion.

The calculated average linear velocity, 7, represents the

rate of groundwater flow through pore spaces only, which is an

approximation of contamination migration rates.

The second method shall be employed semi-annoally in order

I  to verify the groundwater flow velocity and help assess the rate

3  of migration. Migration rates shall be determined by monitoring-
^he concentration of constituents over a period of time in

f  '
monitoring wells. Because the wells are located both at the edge

■i i
I  1-11

I
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and tbe interior o£ the plum^, subsequent analysis of the

■onitoring data will then provide a rate of migration, both of

the contaminant front as a whole and of individual constituents H
within the plume.

This approach requires the collection of a time series of

data of sufficient duration and frequency to gauge the movement

of caat2uainants. The schedule of sampling outlined in Section 10

will provide adequate data to perform this tasJc. The following

method shall be employed:

1) Plot analytical data for constituents of concern (at a 1.
minimum this should include total volatile organics) in I
the Scuae manner as previously described in this section
(see figures 9.1 to 9.5). *

I

i

1
i

I2) Resultant plots of each round of sampling shall be
compared with the plot prepared from the previous round of
sampling (6 months earlier).

3) Changes in distance between liice concentration contours
(i.e. the 100 ppb contour on October 1986 plot and the 100
ppb contour on the April 1987 plot) shall be measured. A
resultant velocity or "rate of migration, based on the
distance of movement between like concentration contours
and the interval of time (number of days between sampling
events), shall be calculated.

4) The rate will be compared with the groundwater velocity
and a written discussion outlining agreement, differences
and any anomalies between results of the two methods shall
be incorporated in the second qjarter and annual pports
in a section entitled Current Extent and Rate of
Migration.
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SECTION X

SCHEDULE OF IMPLEMENTATION

Field work outlined in Section 9.0 will be iaplemented and

coapleted within the 1st quarter of 1987. Preliminary

.indications are that this work will be started in late March of

1987.

Figure 10.1 illustrates the schedule of implementation to be

carrying out this groundvater assessment monitoring

plan. Milestones include quarterly sampling events, development

of a comprehensive site evaluation for contamination and

quarterly reporting dates.

123



ACTIVITY
JAN FEB MAR APR MAY JUNE JULY AUQ SEPT OCT NOV DEC

ISroUARTER-

I. SItt Cviluatlon for Cxtont

•nd R«to of Contamlnotlon (1907)

•. Sofiipling (IPG)

b. Aquifer Ten (MAE)

c. Deta Interpreietlofi f IttOrt Retulti)

d. Data Intarpratatlon (2nd Or! Retulft)

a. Comparlton 4th Qrt 1980 to
2nd On 1987

f. flaport Exttnt/Rata of Contamination

2. Oampllnfl for Duration of
Aiaawment Monltoflng

3. Rapon for Duration of Ataatimant
Aaaatimant Monitoring

a. Ouartarly Rapont

b. Annual Raportt

-2NO QUARTER- 3ROQUARTER- -4th QUARTER-

i i
UtfliMff

Danotat Parlod During Which Ta«K
Will ba Acconipliihad

Danotai Report Oallvarabia

nCURE 10.1 SCHEDULE OF IMPLEMENTATION



1
J

1

f
I

1

f

9

APPENDIX A

HYDROMETER AND SIEVE ANALYSIS

BORINGS 3, 4, 7, t 9



MCTCALF ft tOOV. rNr.iNrr«in

o  "n r
HYDROMETER ANALYSISSIEVE ANALYSIS r* >

•MAIM tllC IM MM.MVMflfM or MtlH rCM INCH. U. t. tUNOAMO•iff or OrCMlMf Ml HKHCt

lAM II II II i \ !J  ! 5 ! .1 t I I t M It
o r

m X

0•o

Q ̂

CP
o

0 7>
(A
O

- nTO

(j) QJD

s; V[j>
(p•O M

3 !>OJ

^ d90

!>
H

:n

0
10

nl o Q Q
3 3 s a

»0

V.
O * ►

O  CO

TttTTITTrm Lin□D >
(f)J  ̂ #  •»»9 • • ^ q 9 q q q q O

e
§  SSSS?S ft ' ̂  g ̂  Si i s

COBBLCS
COAAIt 1 riNC CMRSC 1 MCDIUM 1 riNC ■ ILT 1 CLAV

GRAVEL SANO FINES •

?!ELO
Ml Li NO.

KEY SAMPLE
DEPTH

SAMPLE DESCRIPTION

i- SI O - 2. ' S\A

i - sa •

• a'- IM ' SP

<A

ft
H



_

MCTCALr ft eoov twoiNrt**

HYOROMCTCn ANALYSIS
SIEVE ANALYSIS

•MAW (lie M MN.
NUMhtA or ftflH M" WCH. «. •. SUAOW

•iH or ommm m n«CMt«

t  • a « t ailLlN? s > ^

"S z

I 0
V,

(piX
•o

;o

cs2:
oro

0

tp J^} [>x:

c!s:;=
0A z:MS

>>

H40

0Ml

12^90

A

0C) rn o
in o

to

a

3E W£
LXl g 0)IIU I s enm m 9% ^ m

Q q q q ofi •s S S S 9 s 8 6-X

JimCtAVtitrFMMCOIUMC0AA9C

ft
r:kPIMCOAMfl FINES oOBBLCS SANO

OBAVCL
%

&SAMPLE DESCRIPTIONsample
FIELD
IPLC HO.

KEY OtPTH

3.^ - S.S '- sz
lO.-s'-. iz.s- SH

Al — S(o
bS sI- o6 -n o-



rj/ 1  ̂
^—J

iCL

t rm
1  r

'7 -

i  ( 1

idi ■'"'sii/
METCALF A EOOV

SIEVE ANALYSIS HYDROMETER ANALYSIS
Mtt or ortNiMO m inchco mmoto or m(«h rto inch, u. •. tT*oor*e OMAIO tllC m MM.

•  « mnm^ .S CS at t R X f fl l f  J15*115 5 5 uMiiM H it 1

p  -ii r

1 g 5

to

I •o

s
ro

to M

M

!k—r
•o 3

10
\

s rb

K

I Hi II I rr-i nrrrii-Ti-T—T ntTTI 1 m
§ S S 8 ? S 8 • « m #• « ♦ 8 5 t « M,.q q q q iniz. §

COAIISC riNC C0AA9C tfCOlUM fine tILT CLAtDBeLCS
GRAVEL SAND FINES

tn
o r

m I

l-i 0

00
y/\

d)
o
yO

E
iin

I

tP

I

(A

0
g !i)

H

0

o o
^  Q
rt
o

'lELO
PLE MO.

-  "SZ
- G5

KEY SAMPLE
nCPTH

"3V ~ S.C
SAMPLE DESCRIPTION

9

f
O

r»

R
%

<n

IT

0
a

5 ^
^ w
g (I)

o
o

E



mctcalf a coo*. fMotMtt"*

hydrometer analysis
SIEVE ANALYSIS •MAM (tic M MM

MWMMA of *ftH F»0 WCH. W. »■ lUWOAOO

I•in or owHiiio HiwcHti

B  s t II il!5-5 X 55 ?
•o O

CP

•o

2.Ji v\

Ofi(n
TO

Q
6 5d
I/* y

!H
•O M (P >O HZ, □

>
90 Z

H40

0
SO

0
ro

a

tr
o (1)I ??I ? ? c»PiM) m m <n ^g  gSSSSX 8

COAOtC t
coeaUES

n
CiAV• IL?riNCMfcmiMcuAonriNC FINES -DSAND

oGRAVEL
P.XSAMPLE DESCRIPTIONSAMPLE

DEPTH EFIELD KEY
AMPLE NO.

yr%3.U-S.t'<3-S2.



m

'  i APPENDIX B
i

t

t
r

}

r

^  J

1

REPORTS OF EXPLORATION

1

U'

te

■' . I

?
r"



- — - -R

MrrgiULF &
INaiNiltS

OF KXFI-ORATION'

/?.v/

U^tl-k Asinf

,  SSOS

h-sa
OFCASMM.

M I^JUIO.

jluca
Houm.

ACCX

Accr. Ma^

LOCATYON. SntA-rpofiO CT"'

OrWATYON.

OATC STAAT. a f /6oo

OATt OOMPLTFE.

WEATMCT,

i, OCT. 9S' /S'3

&ulCJCX^ ^

SAMfLC DATA

tft«tTAJief
9L09t^ ML

n. M %

riCLO CLASSnCATYOti
AMD

muuucs

51 LlO }*]Sno M.
SZ <t Y- H

Ih- 6-M

S3 1/ /2 /Vo
/&

Rgf-//
5/1

I*

/8 3/

ncLD UM or ■omNO «IOUMO«ATCR OAXa

20 lU g ^
/0'/'£r l'70 c

•CFTl

TTS"

COMPtCTO

MiU.
Tm

Tinc D<sTnigtrno«

0«IUJN0 MOVIHOOW,

ACnUfUM. tTMOtr.

TOTAI

MOC£NO



iSSmms

h

i  \

r

H,SPOR/r OF SXPL-OR-A-TIOIT I

:!( (\ket^tX i
A

MOUHa

ssoc.
tcctum

iQzZ
UXUkTKW-SzZeiZfiaSCU-^

nfjr /^o
o^ncoitfUTf?iVl

- ryia6/

OrCASIMOnzc ̂
-WtATHCT

vuutoOMJL FKUD CLASS^ICATWW
AND

RCMAMS
DATASAMPIX

eovcvvu<iynu«m
»€«ltT

Tt

/2^ 5X2^7
2O1

/I/./
sSI

/2 z2.

2•/

i:

OTOUNOWATIR data
iomMorUMF1CLD m

r/

£ILSilZ.O
JL

,0 llCfW COM^tTTO

Srrvni 4L

\'•mPU,
TTFC IMIU.

&U22fle

/^. Cn^
Z-C3

22
jj^OjSTj^WTIOjN^

i«ov»rtOii■

25z fWO*T

T8TM.

J-L

r MA



liETCAU *■.witwj: g55i5ni$
H,SFOH/r OP SXPLOIt^TlOlT

1-

J

Ik

[J

(2a') yy•B-3HOU NO.

icaittr AvC^'^ygQM///g
ACCT. Na y
uoTK)N_iZ2dIS55—

u)*?xV. ^ K^ioC'^ c.
onu. eOMTKACTOA.

omuxR
CLTATIOMrvi.'ggl*. lATX? "^—JO ̂ 19 ^PT, Jeffs' /^OOTTT€ 0«TI fTAW#1^1, ^

IIsr 1^3"
C

OrCAVM OATllizt •
louc^ - go V

«ATMCT
ninoDffUL

fCLD CLASS#)CA7l0f«
AND

|I£MAMC$
lAliPLC DATA
m  ••iviM
,  .1 M»llT*ilCC
?•

75IH0-SPT o1.
2.8*2. &2feUj^/2' CrW-fCrty/VS3 /./T *SbaS.itA/8 20S«J

ao

anOUNOWATU OAtA
MmMOfUMncLO

hlh &.0/•y 3g>fo

Zo' LO

wwccMPurrxo

MiiPLl NA.
M«Ck

mtnm

2i£
A:<

02I22J222L
_ movmon

_ rrMio»r.
TOTAL

onujM

-X»-JL

Je-QI



i«rrcAiZ*JSSX- --jSoiMin*
RBSOR.T oy I

1*5

«  I

j  * i

(3B-H
HOUMa

ACCT.MW.-mSS =*

ACcr. Ma^ ?*
Lnrmiti ^

aEVAT*}«
<£rr15

OATt coimxtt-Li ,
r —1 '

•act

nCLD
ANO

fUltO

HOAAWCl

%tCfitT
•tOWVI

5f>\U
3 r.2 SoSP £i3L cr

r 1H-

«t
2•7S yot 2..1, f'/i'rn —A....-.r - •:»•.. -* - /> - ■ «- JL ~

II.J3 t(^rr t2to

\H IZi(«
a

niA< srn Sl±

2iHX3 %t-li 9.

iB^CIff 2 mui
cadA-

Jo29
<2<2/5(9e AROUNOWrCR DATA

BOWNaOfUMncLO

o
J

3 !ac<y

f>if
0^6

Vv

WORK ocvPirrto

h

^a»a»l£s

AsmMM

hole Ha.



MrrcAiy A IDDY
—  iMMNiiir

-y 4 r

enio-

rHJPOIW OP" aXPLOR-A-TlOil

sg" f^TV
AxV,, . jl/COM-iA/S

Ru/ riftcU; Nouna

/Defri Assor ipJC-. ACCt

Aca. lA.

LOCATION. '<n9*e7f3M er.

/At) <^305*^ CLEvanoN

X OcT
DATE rr«T

HS/i //Sosrwn connxit.^^—SEiI
WCATMO», ■ ^ CC<7f7P

OFCA»M

ruuto

fCLO CLASSmCATlON
AND

RCMANfCS
tAMnX DATA

•fttSTAMS
BL

■LW %

"Z.o

.ty /

/#' SM2V££ ■f'". 1
T-t- (ISlc o

'"V/27fZ-HfLkOS2
8

/eg
Zo>V
2.^

£

23il
/3>.S

53
cP7 IX5

29^
;ZSL 2^I *

,o.B.

ANOUNOWATW DATAneLO'uDooFKmNO

g  ry.. rr 555r £l£:x)/. <7

, i
I  I .it. rSi'-^ffA

'A
IfORjC COMPLSIXO7^6

' ^
rairm,  /v/ C.J

<i/.
'M212lOL. e,

ft#»

Fl:nu
2g fits TgJ^gTJJJUTig.

l(OV»l«0MIP M

tOtC9t
m

TOTAL

-^• / /

ii .„6s:
UAI



■OM 3"»H

MPtinMiSIOSMU

rwOTf-M TH»«

oairiMOo wcA

imi

lava naxvAQHTCM

Mmm
otnr

»«0tXT9UISSn9 C13U

dHWOiiO Ml CrT3W

w %m'

WQ'
C-9-S-C

, t/ '

j^fCg^Cg

-w i/YAO-ii

f

-C;-
I

'M3H1VM

>g iX3n^3XW0
. ——~Wm^3Tl

•-LO■•'hgi^LZvSisrwu^
69SI

■10« •!»»

; '£>/ninro:^A7 -^COiCi—5-«oiirwM

. ̂i'Oto*
/» // /4z2l5:U—
SOf ̂ T'^'^OyY OArtTOTMiq

; nr

JfclOIiI."V~^O^cI3Cff uIO X'^OciS'iiflllWWMl _
juaei V



R,EP0R,T or EXrLOK-A.TIOK'

n.v,,

PWLini, - —;;-

M-ro * MOfttug

ffTT qrcA«Ma._Jil^
i

onjum puito.

jt:. MOLt >«.

acct. ahm ^f/^D "WCdMiAl^
ACcr,WL, ^

-6£.

LOCATION^

ELEVATION

irtATf Afco CT.

SSPT. <»8oo

OATt SfcfT' «?8X^ /#30
WEATMCW^ CCCO&y ffo ̂

SAMftE DATA

T>

. #

D<IVWN
■CttfTAJief
•LOVt^ ML

■LMM %

TT

FIGJ) OASSiflCATlOII
AMO

ACMAmS

AA^ ^ Yi ̂ 7 ^

.OS50
_Srr_ idtOziiLil

5:
by>^./. cvf reLffi ^A'C7'^.£cir^l

t« 3.L r.c «-j3-yr
zji.

7.Z ^.2

i«

TT
Ji
il-
/2"

1/M ^/V/ / y.
■ A/«Wcir .

✓
•V'

•I 10.& /a«g H'lo-n-n
M

TT
JAI

r>^ f
-7^—r

"/ iH.y /fc.y V&- ntlTr''

Tr%^iS^ Aj^rSU

.0

«HOUHO«ATW DATA
PICLD LOO OF iOmM

fei^) f/'f Lk^A ¥ i r*^/ynr^3
^£<f5AC^seJ.

1

i

ny>^ -5 v?
- /7/-

•y • WORK COMPlXTtOV*

7  7

2
a

V(*U % i )

zo

Tjjg^jjjSSlBL
MOVtlAON

fOtM.



/n> - moi

AS ONUS

^33 NOMAOn

Mounwtisra

(7/

P^rci:? ^

Wq

t
. . I

J'L

t'Lt\JT{t"^
TM«

:9^. >^j.ry ^:y7—
T

QXLSldVtOO )QM

. r ,ri /c=

JT5

0HWO«M MTICOU
viva vaivMNnoM

'P '9'C

S 5S 1W5
Li

28S L'cf
U

/72 2L'6Z V'hl^i\ KS
J cc r/^Z

IV

5i.«f S

->5 =SZ'\'Z')yu

s h hZ0f ni

Zl vr =j

79 s7'Qfl»
o

irtrry^ "^Porh 779hZ
rn

Si^ 0'2O Z M5-S'X-Z
«A im %/%men%

% MuvrititH
smnai

ONV
NOUVOUKSfYl^ (TCM¥ivo Tunrt

oun* MTWQ

V/rt
)OHlT3M

noa aiva«3Z« •NttvaiO

"oS hxmffTo y
—l5o~T^

Sq^J—J^ ^ iwitnvo
Moav^3^3

uo ' (WiW-iWiS—
49S / ^

•Pf''rvwi?- COM
5^1""^—

Q^W ̂^"<3-

■itrx. -:m%y uT#ct'
/l.'y

ItOIiIi'V^HOTCelXS •Ii'ilOcISlI

I
tmwioHi

Aoat * *wwi»*



•OM3T0M-

■mot

-AaOMtlS

-noowaoh

NOitnmu^

czz

>7^ "ru»«
rw««t

oiirwrcp *#»

c
'C?

h-O ^vy/yf/z-v
ONIMOO io ocn onau

2^
VI «o v3tmONno»

^'O '
'C?2 ti

tt
ss

•/-"% ..9/I
hS ft'C/ /-/-/- •^1»/ r«

SZZEI
73IS IX-IX ^yjyjw21il'thts

-IS O'Sti
vrS..■^lll'U^'J

lw>-vW^J -/j'J
L J Ll -Ji v/v

71 IS
^Sh^-St  y5•I « V»ao^

tanitnam « wa

owr
noatouttsno (raw▼ito arwirrt

om'u
^ ^ ^ lOHtTi*

ooT/ 77-7"^-^^""'""
«3za 9*MSt3iO

r?//

————Noui^ra{o£f J/w -m //

MOiiTOOl

.

'^lOdJVMieOD TWO

]T^ mrWM
5 ^(g>*a

HOIiV^OTclXS tffO X'^OdK'il
""Tmi *



1  i

MlTCALf A IPDT
INOINIItS

OF EX^IdOR-A-TIOlT

fe|i7 rU<i<c^) ̂
^At-ri ^<n^. JHC

omjj

OFCASM*.

NOLC W.

Aca.

ACCT. Na

A7r7> - LUrjiUiAX

ELCVIkTION.

F

B IQ

LOCATYCN^
xTiurPbiCO^ c^^

OATl fTART.

NAPUIfO

ncu0 CLASSriCATIOKDATASAMPLE

IKMAAfCS•crmor
MttrTAHCf H.OI %
•LOmt/^ ML

$•V-13 2Sfr o

Ik AfS2 LS
• »

y,y
=-^

A2 ar/a /2

ZhH/C \0» Dt :;:e2
tt

/7 zz c(r
5 o-7

1^hZ-'c 2S5 2^ 01 7
n

f£JlnH-i-t25
£>O

•rouhowatca dataFIELD uoa or iOAINa

J?7Zu\*'AC
{TrTv^d

SM/.6
A(?v^O/ ̂

£2:2 irOPJC COMPLTTtD

•■■u.

&t^FcaJL cfs.v
jikt 75^.V

5:i

-  •>* tysTKMono*k.i! ^ .
• ' . .ftAAmiia AMOVMON

rrxNDtY.
OmJLM

J- / TDTAL

-/• ^

P f



litTCAiy 9k IPPY
INOINIilS

R,SP»OR,T or 2C2Cn-0I^-A.TI01T

size*

^coi-Tirc

T^rz^^JMl - UAtie&iOS

VISAOFCA«M.

VUHO. mk

HOLZm.

MCCt
«

ACCT. Na

S-n

■ rti-iTii-Mi "Pl-f'.Tl 'j/'O ̂  CT^
tLTsmem.

OATt «tat &S
OATC S<S>PT^ 3^ iloO
fTATwr*

SAMPLE DATA»

Krni o^M»a

•HVU ■L M %

nCLO CLASSmCATlOM
AMD

RE^lAA^tlCS

5pr -LH N SJA

Si
SS

ir 8
fZ. IZ'^ /ii

5/M (S**'

mi: •' < ■•" r -rnv
~77 7

SL
r>.-<

> ■■ /• .. i-

SM
• • /S "So !iik« lit ik. Sil

O.b.

FIELD LJM OP MmiM WOUMOWATEK DATA

I  \ ^

/^
Mf J>M< .C«--a'

€^-e- K ■( Xibfc,asj—f»*^i —
RSET^ll

,—
rx^^u^. Ur/^.Lk.

-Zo T^./liY i7// iryx CCMPLTTtO

MtU.

1  '-
wsTHfunow

MXIMQ. MOVMOOM.

ttMDtr.

TOTAL

7>-\\



c

0
1

i'

Mrr*"*** * IDPY
-  fNOIMim ■p TT-POg-T or BXPtOR^TIOlI .

o
lil.H-: "X A<.«.

bimuxit ^■■■.Ur. k.v:l{ e-y*>
t  ••P*

I
\  I

1  • %

iSd ;_
^^_S7S£!Me_SX
nxvKTio"— ' tS TTl—

uT.n«T.„„«.«n.ZLi5£lLSL-Ji2£.
WCATMO.

SfL

?6

lAMflX data

2/.^

PIH^I^^
KtffTAMCf

Bk
sss tCCO^fW TT

22>S^£<^ TP / •• EE
W-7.2-S •#* lur

n Z^LL-
W2'5T? iJll
2'2-V-5'

• •
ii

17 •Pi/
ft \Z' ' r6'
"Ti u' Sz

m ^ A
!• IZ" •fr
|l l^" 5e

Iff?'

nCLO CLASSVKAHOM
ANO

fCMAWS

Lf.'-;
.^■^ . *< ■ V > / > • V ^

'i <^Vin -| |'-1'

/!»

5fi2
/»%■> • ^

*1 T
r.

Ti T r'

^2^
Ad

fiCLO LOO OF lOWHG
«KOUMO«ATtfl DATA

lo /  /•• <<'■•>•• ^•

•' ^ / .A.'V

A/ jr. fi'
<•

>> 'JC f c

J MM-L
9 tth ->• i iu. rm ■»• 1

1
—^

]
•

— ■

r  -

J/.Vi

I _ I



I

L

I

i

iitTCAU iPPY
■NOINIItS

,ijiiLinn'?iM CkiCtLW^
coTmcTO»lPl^ri A^^OT' Tr^C'

OF EXFL-OI^~A.TION

OMJU

HS>
OrCASMO.

omxm n.uio. 1^//^

NOL£M.

ACCL

ACCT. na'.
LOCATION.

DXVATION.CJLXTPWifV*^

Auffl- lAJd

—^'^rrfirroUi^ CT.
J —

gT /<;oo
DnceowirtlC SffT (7"

tAMPU .»

dE
I5f

i* iA
2

M
/I

^>7
2ja

Mtirr.
—■

(•/0O
T

n'i%

» fc

9

■.o«%

/^'

h

rCLO CUUSinCATION
ANO

RCMAJIICS

TAm. «»*-

lZ

:/

—r-r?7? T-TTTAt<A.

vvy
Zea.

nCLD UOO OF KMM
tR0UNO«ATtK DATA

1  r?
«l'<r

"Zrf^ L»ou»n^ ^'fvxvi^i — «T«ii»«T«
[  —

nsQ V.o.

U,<
5.9

PW\(^ ^ —
«OAK COMIPLTrtO

k—iJL ^-y

Zo'

TJjyjJTWJJTjOJ^
MOVWOON.

___ fTMioir.

/- /
TOTAU



r
rn-u

c

•iiwoil" I

-nOflWAOM

Nouranusn

j.

J^A-f
T^J

r'

r

r'

i^iS/ n—
^ Of-r^
' r'V j:> "7*7

oz

52/

aai3'w>m)«M

midm

C A/T"

^' / ^.>;y-

7/

nva vxivMNnoM*ONIMOt JO Mn (TOU

•

1

•

g'.'O',> . /*

«!81(Sfts-ss
OZyey%thS •>

(A

\A

i'it2t%•iS 1 'Vrr i'
l^vv 1*^*^ cO—yvA>y—ns11/zhf'Lf^li9H

V /'f
>v$0/5£-O'ZoOJS-JS 1 • »•* 'rj^s «4*i#

1 . SMmM ' ON*
Mouvoiji$rro onu

rwwvt
% M-M
AAMOJB

■Mrt
tuaicn

« l/tAClt
tdmriiitM

MMMrt

1MU

ss nmnppnuM

VIVO auivTV

~Z?Z. toovrj
M9S 17

J-5 JV% 92
aioav\rQ

Mrwailt -mv
' CO KT^S"

'-oiiroi'

w
T57r

oirry

tmifj JO«nt

Totf~^}WWi^
wn

■3rrx. SPSS^ A'5^9
—TX^

I, „„ .o -I // Oi S/OO/ IHIMIOMI a-—
|"«y ^»f*G isamssim

I '^oe^o C.annv^<Z



L.

MlTCAiy Jk IDDY _
~  INOINIilS

(ooo //oo

R,EP*OR,T Oy SXyi-0R-A.TI01T

/g>rL^

gjgcTi As^QC.

OMUXK.

«t •Tw* orcASHe

/Mtd saa i

Us>

OMU.M vuno. /a

NOixna. is--IS"
A>JGO-Lyco/AVAJC!

jS£a±Accr. Ma

LOCATE. Srgivfoe? ̂ <-T . •
ELCVATIOM.

OATC rrAin-.^e> <<rf>r gr 1302.
s.£fr ay /^3o

WCATHCH.

\  UMTtX DATA FKLA CLASSnCATIOM

urmtr

raoM TP

pii>wi
tmffTMCt
•LOVt^ «.

LMrm

•mvtfl ■.M %
•MM

S\ SP'C ^•3
*-V/3Yf^ 2-V /6 5/>7

sz
c?

m

,/ ff mm ,iy

2V
zV

M—
/A

Ci^ mioK'^ cf: r^A.u r, /y-

sM •"

/2- fr

%>
/& '0

ZY
s^l

sM
—^a. y t

*» m fatft—C J

- . o,6

,

1

i2i2
3

Z£2 ^72> CP SdUi J )

nCLO LM or OOAINO

"Tii^ //' !5/ /
/xr'

'  y—Qttn^'ve

/d
&' /-xW

v

I .J.

«ROUMO«ATU DATA

I  KJl j W icrrv

woM coMPirrto

•«IL1

•K:-,

omuM.

Twg DtsmturigN

'  MOVMOM.

%-\S



KlITCAiy Ik IPDY
INOINIiRS

RSrORT OF KXFlwOR^TION I

^ r**t^)
y

ii:

"^/V/ Checc.^1

eovnucTOftIfkH; Afsoc, Xtc*

Mitt e f

• rm oroLsifM. 15Jl

rtuto. Ai/A

>NOUNa. 3 !(. (i:>n <ti
tcctum.

ACCT. NO. /SC0 f
tocATioN <t>ot rr,

OATC fTMT. .fiSo

om ^ ^
VCATHCR

2-L-£ ^

COMPUTt. 2.$ —/93^

'i
I

not.: ^3*^ CCSA^
SAMPLE DATA

ti

S2

S3

sy

5r

St*

a
52

V

#/

O.H

//

*2X

o,M

2/O

//O

22.

niM

(?.¥

/g.f

yy

'7.r
z/

^2-r
K-

!K

M.
Ja

tttttti

4->?'5

T^tT'
"ft

94 < f'/S'tji
•'liyy

c-^^ -25

ZVW

zy"

2/"

2y'
^2'

24^'

■.M %

)2'*

U"
»z

11I'

12'
12'
1^'
16a

A?1
22^
5/>7

iji

ifl
SM

SMx
5''.

ncLO LM or tomNo

& rt t Co K« 1 (f»*. *••./. )
Li' Irn Cf St.. J

✓-/=

rr?^ , , r

•n Sit it

a

PICLO CLASUPICATION
ANO

REMARKS

p?v.7 <.< >^T^y Lu^ .Trv.

A  ̂ ^
*  m t ' ̂ '

' • .«. -A^*. 4

5E3^33ISHZ:^ZSZZ5
('./.tt > S'oky^

JBtj JiLsa: 2:

2=31 A

ZL
s/f r ' .~

«ROUNO«ATCR OATA

Hum .^iZiL

?

womeoHnjcTEO

HI

ORSXRM.

JlM^OgTWgnTOR

tON.

letM..

wi?

tc



iirrcAif A iPDY
iNaiNiitt

R.SP»OR,T OF EXP»iiORA.TION"

I

I
1

"l-K

F

rr

B /? ('7^^ ¥s'.•|( rVv<?egA\X HOLE Na

AvJdQ - iVCcAHJ^
Ksyae '

ACCt

/rg>5ACCT. Na

LOCATIOM

Mt^ 8) So <

c OrCASMM.
A<S/4

ELEVATION

gr 5^ AT

DATE COMfLETE.

CU^ur no^Sf
mtATHtn

•oca

mFUilO

ri£LO OJSUPKAVCm
AMD

Kmlamks

UMPU DATA

tCHflTAJiei iAivca
•LOVl^mo«

£SmZlSi srr o S25?grjm^ AE
tL9 zr \lS2 .b 33- /2.

Si3-7-11,
;v 2VC3 n -Hg

Fi 5/^\1
4 •

S4 /9 2^2^ Uit

&! i)lf*

otounonaten data•omNOorLOOFIELD

&
J^lLa
5?S

i CMfilloo DiiL

un
tf.V on

3C£rwon L2.

wc«iccoMPumo

T/-.2o

riMEOrtJgJWTJgJ^

MOVMOH5
tmawt

TOTAL

/ / V .

•s
r /



MgTgALf 4 lODY
■NOINIItS

or EXrXrfOr.A,TI01T

Riu frtCCctji

ooHnueiOR.(iVt-Ti fes^ac-TMC

BMXCR.

/OrTs MaVi'.lf t-30-

sac %T(n orcutM,

ACCL

ACCT.

Aurn^ iJfCQMiMff

LOCATION

tUVATICN

^ l-rtihcfl CT.

>tT.n»r /?3^
HTC IIIMfirTT ^5^^
•rtATMM rCaohQ 7^

CmLLM PUitO
nCLO CLASSmCATlOM

AND
AOAAmCS

AAMPLC DATA

•CtlfT WLOm %
m.wwom

7-^Wt SM/zoitc \'}'2Z'2o iJL n4 8s^
ItIZ'Jti ' /  ̂ >0--^1(2./2fl

/c-kVr?2
2^

I  •ZVZO

2!:

ncLO ijM or somM «roono«atcm mxa

MTt

r
i

j

I7*^ /tfT /f*/^ ^
lo iJ

IWOAK CCMPUCTCO

I21^
'

.'3»

Twc oisTmgmcw

two 97

TQtAL

_LU A*-

v?--.

8ri

tjAi r MO



' M
~ r

i

Ti \

Ir"

I  -

¥:
1  "'/

1
1

appendix c

GROUNDWATER MEASUREMENTS



i:V

WELL

1

2

3

4

5

6

7

8

9

10

11

12

13

Elev

Top of
Protect
Casing*
(MSL)

9.93
9.73

8.90

9.68

10.71
7.63

8.16

8.90

10.44
8.65

8.21

9.18

9.23

Elev

Top of
Inside
Casing
(MSL)

8.76

9.56

8.15

9.43

8.80

7.60

8.06

8.14

10.27

8.31

7.90

8.71

8.00

AVCO-LYCOMING Groundwater Measurements

Date: 11/25/85

Length
Inside
Casing
(feet)

15.

15.

15.

25.

20.

19.

20.

5.

5.

5.

5.

5

5

0

0

0

0

0

Total

Depth
screen

(feet)

0

0

.0

.0

.0

.0

.0

.0

Screen opening

Elev

Bottom

(MSL)

Elev

Top
(MSL)

Depth to
GH20

(feet)

Total
Head

(MSL)

Elev.

Head

(MSL)

Pressure

Head
P/62.4
(feet)

13.3011.242.067.87-16.24-6.24 12.4525.0 10.442.017.72-15.44-5.44 15.3025.0 11.853.455.45-16.85-6.85 22.5725.0 20.572.007.68-25.5715.57 19.4835.0 16.203.287.43-21.2011.20 18.4630.0 16.402.065.57-21.4011.40 18.9829.0 16.942.046.12-21.9411.9430.0 4.43-2.432.006.90-6.863.1415.0 3.92-0.813.117.33-4.735.2715.0 5.47-1.693.784.87-6.693.3115.0 4.57-2.452.116.10-7.022.9815.0 4.14-2.161.987.20-6.293.7115.0 4.84-2.162.686.55-7.003.0015.0

. Groun<l«.t.r «««urlng point i. th« protective ce.ing,



Elev Elev

. Top of Top of
Protect Inside

Casing* Casing
HELL (MSL) (MSL)
muBnaianmmmwrnmmmmmam

1 9.93 8.76

2 ̂ 9.73 9.56

3 8.90 8.15

4 9.68 9.43

5 10.71 8.80

6 7.63 7.60

7 8.16 8.06

8 8.90 8.14

9 10.44 10.27

10 8.65 8.31

11 8.21 7.90

12 9.18 8.71

13 9.23 8.00

AVCO-LYCOMING Groundwater Measurenehta

" Date: 4/19/86

Screen opening
Length
Inside
Casing
(feet)

15.0

15.0

15.0

25.0

20.0

19.0

20.0

5.0

5.0

5.0

5.0

5.0

5.0

Total
. Depth
Screen

(feet)

25.0

25.0

25.0

35.0

30.0

29.0

30.0

15.0

15.0

15.0

15.0

15.0

15.0

Elev

Top
(MSL)

Elev

Bottom

(MSL)

Depth to
GH20

(feet)

Total

Head

(MSL)

Elev.

Head

(MSL)

Pressure

Head

P/62.4
(feet)

12.9411.241.708.2316.24-6.24
12.1410.441.708.0315.44-5.44
15.1611.853.315.5916.85-6.85
22.4820.571.917.7725.5715.57
19.6316.203.437.2821.2011.20
18.0116.401.616.0221.4011.40
18.5516.941.616.5521.9411.94
4.65-2.216.47 2.43-6.863.14
3.41-1.332.088.36-4.735.27
5.56-1.694.78 3.87-6.693.31
4.52-2.502.026.19-7.022.98
3.87-2.411.467.72-6.293.71
4.67-2^342.336.90-7.003.00

♦Groundwater measuring point is the protective casing.
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AVC0-LYC0MIM<3 Groundwftter Measurenenta

Date: 6/27/86

WELL

1

2

3

4

5

6

7

a

9

10

11

12

13

Elev

Top of
Protect
Casing*
(MSL)

9.93

9.73

8.90

9.68

10.71
7.63

8.16

8.90

10.44
8.65

8.21

9.18

9.23

Elev

Top of
Inside
Casing
(MSL)
-amaasmar

8.76

9.56

8.15

9.43

8.80

7.60

8.06

8.14

10.27

8.31

7.98

8.71

8.00

Screen opening
Length
Inside
Casing
(feet)

15.0

15.0

15.0

25.0

20.0

19.0

20.0

5.0

5.0

5.0

5.0

5.0

5.0

Total
Depth

Screen

(feet)
mxmmmmmm'.

25.0

25.0

25.0

35.0

30.0

29.0

30.0

15.0

15.0

15.0

15.0

15.0

15.0

Elev

Top
(MSL)

-6.24

-5.44

-6.85

-15.57

-11.20
-11,40

-11.94

3.14

5.27

3.31

2.98

3.71

3.00

Elev

Bottom

(MSL)

-16.24

-15.44

-16.85

-25.57

-21.20

-21.40

-21.94

-6.86

-4.73

-6.69

-7.02

-6.29

-7.00

Depth to
GH20

(feet)
RaaaBaarw

8.35

8.17

6.56

8.00

7.48

5.83

6.54

7.42

8.92

7.25

6.71

7.50

6.92

Total
Head

H

(MSL)

1.58

1.56

2.34

1.68

3.23

1.80

1.62

1.48

1.52

1.40

1.50

1.68

2.31

Elev.

Head

Z

(MSL)

-11.24

-10.44

-11.85

-20.57

-16.20

-16.40

-16.94

-2.69

-1.61

-2.64

-2.76

-2.30

-2.34

Pressure

Head
p/62.4
(feet)

12.82

12.00

14.19

22.25

19.43

18.20

18.56

4.17

3.13

4.05

4.26

3.98

4.66

.OroundwAter .e.surlng point Is the protective casing.



WELL

1

2

3

4

5

6

7

8

9

10

11

12

13

AVCO-LYCOMIHO Groundwator Maaauramanta

Date: 12/29/86

Elev Elev
Top of Top of Length
Protect Inside Inside
Casing* Casing Casing
(MSL) (MSL) (feet)

Total

Depth
Screen

(feet)

Screen opening

Elev

Top
(MSL)

Elev

Bottom

(MSL)

Total Elev. Pressure

Depth to Head Head Head
GH20 H Z P/62.4

(feet) (MSL) (MSL) (feet)

9.93

9.73

8.90

9.68

10.71

7.63

8.16

8i90
10.44

8.65

8.21

9.18

9.23

8.76

9.56

8.15

9.43

8.80

7.60

8.06

8.14

10.27

8.31

7.98

8.71

8.00

15

15

15

25

20

19

20

5

5

5

5

5

5

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

25.0

25.0

25.0

35.0

30.0

29.0

30.0

15.0

15.0
15.0

15.0

15.0

15.0

-6.24

-5.44

-6.85

-15.57

-11.20

-11.40
-11.94

3.14

5.27

3.31

2.98

3.71

3.00

-16.24

-15.44

-16.85

-25.57

-21.20

-21.40

-21.94

-6.86

-4.73

-6.69

-7.02

-6.29

-7.00

7.37

7.08

5.64

6.98

7.20

4.98

5.53

6.32

7.64

3.78

5.15

5.80

6.62

2.56

2.65

3.26

2.70

3.51

2.65

2.63

2.58

2.80

.4.87
3.06

3.38

2.61

-11.24

-10.44

-11.85

-20.57

-16.20

-16.40

-16.94

-2.14

-0.97

-1.69

-2.02

-1.45

-2.20

13.80

13.09

15.11

23.27

19.71

19.05

19.57

4.72

3.77

6.56

5.08

4.84

4.81

*Groundwater measuring point is the protective caaingi
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APPENDIX D

DETECTION MONITORING

" GROUNDWATER QUALITY DATA

(YEARS 1 & 2)
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AVCO LyooAinQ Division
Stratford* Connaeticot

Quarterly rirst-Yaar Ground-Water Qonlity
Tor Monitor Well 1

08/18/83 11/14/83 02/13/84 05/09/84

Copper (ppcB) •0.01 0.03 0.05 0.02

ChroadoBi total (ppa) 0.08 0.16 0.01 0.04

Ghroedn hexavalent (pja) 0.08 •0.005 •0.005 •0.005

CadmiuB (ppn) •0.01 *0.01 •0.01 •0.01

Mercury (ppa) ■ •O.OOl ■•0.002 •0.002 •0.002

Kickel (ppo) 0.08 0.05 0.07 0.02

Sine (pfa) 0.79 0.60 0.63 0.11

cyanide total (ppa) 0.97 0>60 0.68 0.56

Cyanide aoenable (ppa) •0.1 •0.1 •0.1 •0.1

TOC (ppa) 1/ V 44 64.0

TOZ as chloride (ppa) 1/ 1/ 0.101 0.058

Benzene (ppb) •5 •5 •2 1/

Toluene (ppb) •5 , •5 •2 i/
Zylanes (ppb) •10 •10 •10 1/

1*1*1 Trichloroethane (ppb) •2 •2 •2 •2.

Tridileroethylene (ppb) •2 6 •2 •2

Tatrachloroethylene (ppb) •2 •2 •2 •2

Chlerofora (ppb) y 1/ •2 ♦2

pH 6.4 6.3 ^  6.8 6.5

Specific conductance (unhos/cm) 1/ ' 1/ 600 620

* Denotes less than
1/ Mot analyzed



AVCO lycooing Oiviflpo
Stratford, Cotaacticat

Quarterly rirat-Year Ground-Water Quality
For Monitor Hell 2

08/18/83 11/14/83 02/13/84 05/09/84

Copper Cppn] •b.oi *0.10 .  0.03 0.02

Chrooiusi total (ppn) *0.005 0.35 •0.005 0.03

ChrooiuB hexavalent (ppe) *0.005 *0.005 *0.005 *0.005

Cadmitas (ppo) *0.01 *0.01 *0.01 *0.01

Mercury (ppa) *0.002 "*0.002 *0.002 *0.002

Michel (ppa) 0.04 0.04 0.07 0.03

Sine (ppeO 0.49 0.56 0.92 0.03

Cyanide total (ppa) b.78 0.45 0.62 0.66

Cyanide asenahle (ppo) *0.1 *0.1 *0.1 *0.1

TOC (psaO 1/ 1/ 34 41.0

TOZ as chloride (ppo) y 1/ 0.157 0.135

Benzene (p^) *5 •5 *2 1/

Toluene (ppb) *5 ♦5 *2 1/

Xylanes (ppb) •10 *10 •10 1/

1,1,1 Y±ichloroethane (ppb) *2 *2 *2 *2

Trichloroethylene (ppb) *2 *5 *2 *2

Tetra^iloroethylene (ppb) *2 •2 ^ *2 *2

Chlorcfcra (p^) y 1/ *2 *2

pH 6.9
(

6.2 7.2 6.8

Specific conductance (uahos/ca) 1/ y 950 900

I

t

f

* Denotes less than

1/ Bot ahelysed
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AVCO Lyeonln^ Division
Stratford, Connecticut

^arterly rirst-Yaar Cround-Watar Quality
For Monitor Nail 3

08/18/83 11/14/83 02/13/84 05/09/84

Copper Cffb) •0.01 •0.01 0.05 0.03

Chroml* total (ppm) 0.02 0i02 0.12 0.10

ChrcaitB hexavalent (pfa) 0.009 •0.005 •0.005 •0.005

CadnioB (ppn) •0.01 •0.01 •0.01 •0.01

Mercury (ppa) •0.002 ••0.002 *0.002 •0.002

Nidcel (pFBt) 0.03 0.02 0.09 0.05

Zinc (ppm) 0.56 0.62 0.^ 0.05

Cyanide total (ppn) 0.62 0.95 0.39 0.47

Cyanide astenahle (ppe) •0.1 •0.1 •0.1 •0.1

TOC (ppa) 1/ 1/ 42 55.0

TOX as chlotide (ppa) 1/ 1/ 0.073 0.049

Benzene (ppb) •5 •5 •2 y

Toluene (ppb) •5 •5 •2 1/

Zylenes (ppb) •10 •10 •10 1/

1,1,1 TTichloroethane (ppb) •2 •2 •2 •2

Trichloroe thy lane (ppb) •2 4 •2 •2

Tetrmchloroe thy lane (ppb) •2 •2 •2 •2

Chlorofoza (ppb) 1/ 1/ •2 •2

pa 6.9 6.8 7.3 6.8

Specific conductance (uahos/ca) 1/ 1/ sr?5 1000

I
' V

* Denotes less than

Hot analyzed



gu*rterly rir»t-Y«*r Ground-W*t«r Quality
Per Monitor Mall 4

• Sanotu lats than
1/ Hot analyxad

ff

AVCO LyeoadnG Diviaioo
Stratford, Connacticut^

' 08A8/83 11/14/83 02/13/84 05/09/84

Coppar Cppa) ^ •o.'oi ♦0.01 0.05 0.10

ChroBina total (ppa) 0.005 0.16 0.05 0.09

Chroait* haxavalant (ppn) ♦0.005 ♦0.005 ♦0.005 ♦0.005

CadaisB (psa) ♦0.01 ♦0.01 ♦0.01 ♦0.01

Marcary (ppa) ♦0.002 •♦O.OOl ♦0.002 ♦0.002

Hiekal (ppa) 0.03 0.08 0.03 0.08

Zinc (pfa) 0.34 0.16 0.41 0.09

Cyanida total (ppa) 0.21 ♦0.1 0.56 0.38

Cyanida aaenabla (ppa) ♦0.1 ♦0.1 ♦0.1 ♦0.1

TOC (ppm) 1/ 1/ 22 31.0

tax as chloride (ppo) 1/ 1/ 0.080
/

0.12

Bansana (ppb) ♦5 ♦5 ♦2 1/

^luana (ppb) ♦5 ♦5 ♦2 . 1/

Xyleaas (ppb) ■  ♦lO ♦10 ♦10. 1/

1,1,1 tsrichloroatbana (ppb) ♦2 ♦2 ♦2 ♦2

Tridilocoathylana (ppb) ♦5 62 10 26

Patrachloroathylana (ppb) ♦2 ♦2 ♦2 ♦2

Chlorofora (ppb) 1/ u ♦2 ♦2 •

PB 6.3 6.3 7.2 6.2

Spaeific conductance (uohoi/ra) 1/ 1/ 1000 1000

I'
i



J  !
)  I
,  I

>
AVCO Lycoaing Division
Strstfordf Connsctieut

--1 i

Quarterly First-Year Ground-Water Quality
For Monitor Well 5

J

08/18/33 11A4/83 02/13/84 05/09/84

Copper (ppn) •0.01 •0.01 0.05 0.01

Chroedm total (ppa) 0.02 0.11 0.07 0.07

ChroedjsB hexavalent (ppo) 0.02 •0.005 •0.005 •0.005

Cadsdae (ppo) •0,01 •0.01 •0.01 •0.01

Mercuzy (ppa) •0.002 ■•O.OOl •0.002 •0.002

Michel (ppn) 0.05 0.07 0.07 0.06

Zinc (ppa) 0.48 0.44 0.49 0.02
/

Cyanide total (ppa) 0.37 0.17 0.10 •0.1

Cyanide aaenable (ppa) •0.1 •0.1 •0.1 •0.1

TOC (ppa) y 1/ 9 8.0

TOZ as chloride (ppo) 1/ 1/ 0.431 1.014

Bcnzeae (p^) •5 •5 •2 v

Tolueae (ppb) •S •5 •2 1/

Xyleaes (ppb) •10 •10 •10 1/

1,1,1 Trichloroethane (ppb) 41 26 21 52

Tridil oroethylene (ppb) 5
1

37 13 24

Cetrachloroethylene (ppb) 26 17 10 13

Chloreforc (ppb) 1/ 1/ •2 •2

pa 6.7 6.6 7.2 6.8

Specific conductance (uahos/aI) 1/ y 500 480

* Denotes less than
3^/ Bot analyzed



AVCO lycoedng Division
S^stXcrdf Connscticttl

Quarterly First-Year Croond-Water Quality
For Monitor Hell 6

■  - 08A8/83 11A4/83 02/13/84 05/09/84

Copper (ppo) •0.01 0.05 0.04 0.02

ChroBiosi total (ppm] •0.005 0.02 0.05 0.04

Chroaiae hexavalent (pps) •0.005 •0.005 •0.005 •0.005

CadainB (ppn) •0;01 •0.01 •0.01 •0.01

MerouT (PF^) •0.002 '*0.002 •0.002 •0.002

Hidcel (ppn) 0.04 0.14 0.05 0.03

Zinc (ppa) 0.59 0.36 0.32 0.03

Cyanide total (ppn) •0.1 •0.1 •0.1

Cyanide asenahle (ppa) •0.1 •0.1 •0.1 •0.1

TOC (ppa) 1/ 1/ 10 11.0

TOX as chloride (ppa) y 1/ 0.052 0.031

Benzene (ppb) ; •5 •5 •2 1/

Toluene (ppb) •5 •5 •2 1/

Zylcnes (ppb) •10 •10 •10 1/

1,1,1 Tri^loroethane (ppb) •2 •2 •2 •2

Tridiloroethylene (ppb) ^
Tetrttchloroethylene (ppb)

•2 •2 •2 •2

•2 •2 •2 •2

ChlorofozB (ppb) 1/ y •2 ♦2

pa 6.5 6.5 6.9 6.5

Specific conductance (unhos/ca) V 1/ 900 920^

i
j

I
I

* Denotes less than
1/ Dot analyzed



XVCO Lycoming Division
Strstfordf Connecticut

^axterly First-Year (^round-Kater Quality
For Monitor Hell 7

1 08/18/83 11A4/83 02/13/84 05/09/84

Copper (ppo) •0.01 6702 0.05 0.02

Chrcedx* total (pFo) •0.005 0.01 0.02 •0.01

ChroaloB hexavalent (ppo) •0.005 •0.005 •0.005 •0.005

Cadjaiua (ppo) •0.01 •0.01 •0.01 •0.01

Mercury (ppm) •0.002 '•O.OOl •0.002 •0.002

Mlc3iel (ppa) 0.03 0.10 0.05 0.02

Zinc (pFo) 0.48 0.18 0.33 0.02

Cyanide total (ppa) •0.1 •O.l •0,1 •0.1

Cyanide asenable (ppo) •O.l •0.1 •O.l •0.1

TCC (ppo) / 1/ 1/ 6 7.0

TOY as chloride (ppo) 1/ 1/ 0.039 0.031

Benzene (ppb) •5 •5 •2 U

Toluene (ppb) •5 •5 •2 1/

Zylenes (ppb) •10 •10 •10 y

lil,l Trichloroethane (ppb) 2.7 •2 •2 •2

Trichloroethylene (ppb) 2.8 9 5 7

Tatrachloroethylene (ppb) •2 •2 •2 •2

Chlorofora (ppb) 1/ 1/ •2 •2

pH 6.5 *6.6 6.9 6.4

Specific conductance (uohos/cB) 1/ 1/ 975 1000

* Denotes less than

3/ Itot analysed
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APPENDIX F

GRAPHICAL PRESENTATION OF CHEMICAL
PARAMETERS FOR ALL MONITORING WELLS

(1984-1^985)
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Metcalf&Eddy
10 Harvard Mill Square
Wakefield. Massachusens

Mailing Address PO Box 4043
Woburn MA 01888-4043

Hay 18, 1987

Ms. Donna Ashford
Avco Lycoming TEXTRON
550 Main St.
Stratford, CT 06497-2452

Subject: Groundwater Monitoring Assessment
Program Addendum, Connecdcut DEP Order No. HM-358

Dear Ms. Ashford:

Metcalf & Eddy is pleased to submlc this Addendum to complete
the Groundwater Monitoring Assessment Program we submitted in
March 1987. This report describes recent field activities and
the results of the analyses to determine the influence of the
tides on local groundwater levels and to estimate an average
aquifer hydraulic conductivity. A groundwater well point was ^
also installed adjacent to the equilization lagoon as a part of
the field work, and this report also presents the well point
location and its as-installed characteristics.

Very truly yours,

METCALF & EDDY, INC.

Carmine V. DiFilippo
Project Manager

Enclosure
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I. rWTRODUCTION

Ketcalf & Eddy conducted a tidal influence study and aquifer

permeabili"ty testing and installed a shallow well point at the

Avco Lycoming TEXTRON facility in Stratford, Connecticut consistent

with the objectives and protocol outlined in the Groundwater Monitor

ing Assessment Program (GMAP), March 1987. The results of these

Afield measurements, in conjunction with the procedures and objectives

outlined in Section IX of the Groundwater Monitoring Assessment

Program provide a comprehensive plan which will be followed to monitor

and estimate the rate of groundwater flow at the facility. The

follofwing field monitoring was performed:

, Consistent with Section 9.2 GMAP, M&E personnel monitored water

levels at locations in and around the tidal drainage ditch

during a 24 hour period, March 31 to April 1, 1987, in order to

assess the extent of tidal influences on the aquifer at the Avco-

Lycoming facility.

!

. Consistent with Section 9.4 GMAP, M&E personnel performed

slug/bail tests, April 1 to April 2, 1987, at locations on the

facility in order to characterize the aquifer. Tests performed

at monitoring well locations yielded hydraulic conductivity

values which have been used to estimate rates of groundwater

flow beneath the site.



II. FIELD PROCEDURES AND PROTOCOL |

M4E began monitoring the tidal influence in emd around the tidal i
^  I \

ditch at the Avco Lycoming TEXTRON facility on March 31, 1987. Six

locations were monitored from approximately 1530 (3;30pm) on March 31, |
to approximately 2000 hrs. (8:00pm) on April 1 for total of 28.5 hours.

The reduction in the number or monitoring locations during the tidal ' |
cycle from eight locations to six locations was the result of an assumed |

area of influence based on available information and the relative

location of the monitoring wells to the coast. The results demonstrated '

that only those locations within or immediately adjacent to the tidal

ditch are influenced by the tidal cycle. i

A well point was installed adjacent to the tidal ditch and its postion

and elevation were surveyed on April 1, 1987, see Figure 1. The well

point has been included in Table 1 to be included in the semi-annual [

measurement of water level elevations.

Groundwater levels in monitoring wells 3, 4, 5, 13 and the well point ^

were monitored similtaneously and levels were recorded by an

In-Situ SE200 computer. Pressure transducers, which monitored the

water levels, were connected to the SE200 and recorded the levels

every 10 minutes for the test duration. The results of the monitor

ing of the tidal cycle were plotted with water level change versus

the log of distance from the tidal drainage ditch. These plots

were developed to estimate the effect of tides on groundwater flow

with respect to distance from the tidal ditch.

Aquifer tests were conducted on monitoring wells to characterize

2  • ^
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the aquifer flow parameters. Slug or bail tests were performed on

Wells 3 and 4 on April 2, 1987. The ability of some wells to

respond very quickly to water level changes prevented a more extensive

testing program. Results from the.tidal influence study did provide

an additional estimate of the aquifer hydraulic conductivity and will

be presented in the Results and Discussion.

Two tests were performed in each monitoring well by causing an instan

taneous change in the water level in the monitoring well. A water

level change was caused by inserting a 10 foot by 1-3/4 inch diameter

(1.25 gallon) solid pipe into the well, which remained in the well

until the water level reached equilibrium. When the slug (pipe) was

removed, the recovery of the water level in the well (rising head)

was recorded using a pressure transducer and the SE200 computer.

After the wells reached equilibrium, a second test was performed by

adding a volume of water to the well causing an instantaneous rise in

the water level in the well. Again, the recovery of the water level

in the well (falling head) was recorded with respect to time. Analysis

of both the rising head and falling head phases of this test provided

an quality assurance check of the results.

1
I  :
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Tnfluence

Fluctuation of groundwater levels in monitoring wells near

the tidal estuary of the Housatonic River is a function of the

distance from the estuary and the flow characteristics of the aquifer.

An advantage of simultaneously monitoring water level changes due to

tidal influences is that it allows an interpretation of the distance

and time lag of tidal influence. Results of the monitoring conducted

March 31 to April 1 indicate that the tidal cycle does, to a limited

extent, influence groundwater levels, and therefore the flow of ground-

water at the Avco-Lycoming TEXTRON facility. Plotted field data,

see Figure 2, illustrates the influence tides have on groundwater levels

gy comparing the magnitude of the tidal influence in monitoring wells
/

located at different distances from the estuary an estimate of the

extent of the tidal influence was made. Figure 3 presents the ground-

water level plots from Well 5 and the Weil Point, which are 35 and 10

feet, respectively from the tidal ditch.

A plot of the average amplitude of groundwater response versus

the log of the well distance from the tidal ditch is presented in

Figure 4. Extrapolation of the data in Figure 4 shows that at a

distance of approximately 80 feet beyond the tidal ditch, the

groundwater response to the tides is essentially zero. This

conclusion is supported by data from Wells 3, 13 and 4, which are

located 160, 280, and 320 feet, respectively from the tidal

ditch. The plots of groundwater levels in those wells, refer to
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Figure 2, show no apparent tidal response.

Another result of this conclusion is that groundwater level data

from We;.l 5 and the Well Point should be used recognizing that

they are affected by the tides. In,determining horizontal
gradients'in the aquifer, data from Well 5 and the Well Point
should not be used. Groundwater levels in Well 5 and the Well

Point, in conjunction with other well data, will be most useful
in determining vertical gradients in the vicinity of the tidal
drainage ditch.

I

-fgr Tests

For the analysis of the single well tests, HvorsleVs (1951)

basic time lag and variable head methods were used. The basic

time lag uses a plot of the lag of the well re'sponse over time
to estimate a time. To, at which an equilibrium exists between

the head measured in the well and the head in the adjacent

aquifer, see Figures 5, 6, 7 and 8. Hvorslev demonstrated that
the time to reach^equilibrivim is inversly proportional to the

aquifer hydraulic conductivity and can be calculated knowing the
well construction details.

Hvorslev's variable head method is based on the same mathematical

approach and can be used as a check on the basic time lag method.
The variable head method uses two data points representing

heads at two times during the well response. This method

uses measured data rather than a statistical best fit of the

data for the basic time lag. Figure 9 presents a brie^ summary

of Hvorslev's method and the formulas for the basic time lag and
variabl© li©2id methods.



I
Another advantage of monitoring the aquifer response to tidal ^

changes is the ability to use the data to estimate aqufier '
' parameters. Using a mathematical model that preducts aquifer |

response to change in adjacent water levels, see Figure 10, allows

back calculating an aquifer hydraulic conductivity. ]
r-

Solving this type of problem requires finding a distance and i
corresponding time at which the response in the aquifer is zero.

As was presented for the tidal influence study, see Figures 3 !
and 4, the response to tidal influences is almost zero

beyond 80 feet from the tidal ditch. The time between tidal

change and aquifer response can be estimated by noting the delay

between well and tidal peaks in Figure 3, which shows a lag of

20 and 75 minutes for the Well Point and Well 5, respectively. !

For this analysis, it will be assumed that the aquifer, at a

distemce of 80 feet from the tidal ditch, will lag the tidal 1

change by 75 minutes. ^

The conditions xinder which the flow equation in Figure 10 is

being solved are at x « 80 feet and t « 75 minutes the response

in the aquifer is zero or s(x, t) =0, The right-hand side of the

flow equation is a product of the tidal change and the error

function term. Recognizing that the tidal charge does not equal i

zero, allows setting the error function term equal to zero. At

this point the only unknowns are the aquifer transmissivity, T and j

specific yield, Sy. Solving for T/Sy yields a value of 43,207 ,

square feet per day, and assuming a representative specific yield

of 25 percent yields a transmissivity of 10,800 square feet per |

J

I
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day. Using the reported aquifer depth of 120 feet (Wilson, et.
al., 1974) yields an aquifer hydraulic conductivity of 90 feet per
day.

Results of the aquifer tests performed on the single wells at

Avco are presented in Table 2. The data shows some variability
not only throughout the aquifer but also in the different methpds
of analyses used for single well tests. This is due to the nature of
single well tests, which address only that portion of the aquifer
adjacent to the well screen and the variable aquifer geology.

Hydraulic conductivities presented in Table 2 range between 0.4
and 23.1 feet per day. This range is in agreement with the
hydraulic conductivities for soil types taken during boring
exploration programs. Table 3 presents a listing of the soil
types from GMAP Appendix A, and the expected range of hydraulic
conductivities for these soils. The majority of soils, making up

the Avco aquifer exhibit hydraulic conductivities in the range

of 0.1 to 100 feet per day. Given the changing composition of

the aquifer, with area and depth, and a majority of the soils i
being permeable sands, an aquifer hydraulic conductivity of 30
feet per day will be assumed for aquifer flow calculations.

I

Rate of Groundw^ter Flow

Using a hydraulic conductivity of 30 feet per day, a horizontal
gradient of 0.02, and an effective porosity of 0.25, the average
horizontal groundwater flow rate at Avco would be 2.4 feet per
day. Because of the effects of the tides on the aquifer, the
rate of groundwater flow will experience cyclic changes.



especially in the vicinity of the tidal ditch. As the tidal I
influence data showed, the extent of the influence is limited to ;

within 80 feet of^the tidal ditch, and would not be expected to ^

effect the average flow rate. |
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TaM* 1 AVCO-Lycomlng Gi^undwater Monitoring Wells

WELL

1

2

3

4

5

6

7

8

9

10

11

12

13

W.P.**

Elev

Top of
Protect

Casing*
(HSL)

Elev

Top of
Inside

Casing

Length
Inside

Casing

(MSL) (feet)

Screen opening

Total ——————

Depth Elev Elev Depth to
Screen Top Bottom GH20
(feet) (MSL) (HSL) (feet)

Total

Head

H

(HSL)

Elev.

Head

Z

(MSL)

Pressure

Head

P/62.4
(feet)

naWaMi

9.93

9.73

8.90

9.68

10.71

7.63

8.16

8.90

10.44

8.65

8.21

9.18

9.23

4.16

8.76

9.56

8.15

9.43

8.80

7.60

8.06

8.14

10.27

8.31

7.98

8.71

8.00

4.16

15.0

15.0

15.0

25.0

20.0

19.0

20.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

25.0

25.0

25.0

35.0

30.0

29.0

30.0

15.0

15.0

15.0

15.0

15.0

15.0

7.0

-6.24

-5.44

-6.85

-15.57

-11.20

-11.40

-11.94

3.14

5.27

3.31

2.98

3.71

3.00

-0.84

-16.24

-15.44

-16.85

-25.57

-21.20

-21.40

-21.94

-6.86

-4.73

-6.69

-7.02

-6.29

-7.00

-2.84

•Groundwater measuring point is the protective casing.
**WeII Point adjacent to the tidal drainage ditch.

MA

MA

MA

NA

MA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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TABLE 2. HYDRAULIC CONDUCTIVITY RESULTS
OF SINGLE WELL TESTS AT AVCO

L. / i* -

WELL 3 WELl- ^  1
SLUG RECOVERY SLUG

V

RECOVERY

B2LS XO

Time Lag (FT/DAY) 0.6 0.4 9.7 11.7

Variable

Head (FT/DAY) 0.6 0.4 23.1 14.1

!
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TABLE 3. HYDRAULIC CONDUCTIVITY RANGES
for avco soil types

Soil Sample
Designation

Unified Soil
Classification

B4-S4
B3-S1,B7-S2,B9-S2
B4-S5,B4-S6,B4-S8
B3-S3,B7-S5

ML

SM

SW

SP

Hydraulic Conductivity Range
LOWER Upper

(FT/DAY)

3X10

3X10

140

14

-3

(FT/DAY)

14

140

14,100
141,000

77W
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EQUILIBRIUM WATER LEVEL

INITIAL UNBALANCED
HEAD, ho

INTAKE POINT

I

I

OBSERVATION WELL

BASIC TIME LAG

K
A

FT

VARIABLE HEAD

A In

l^2j

WHERE I

K « HYDRAULIC CGNCUCTIYITY tUT]
A - AREA OF WEU l«R2l
F - WELL SHAPE FACTOR W

\ln(Lm) _)

• HEAD AT TIME JL]. 111

h2. t2 - head h2 AT TIME t2 W. ni

Reference: Hvorslevs. MJ. 19S1. Time Lag and So// PermeaiaitY
U.S. Army Corps of Engineers. Waterways Experiment Sta., BulL 36, Vidabug,

FIGURE 9 HVORSLEVS BASIC TIME LAG AND VARIABLE
HEAD METHODS
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TIDAL

drainage
DITCH

»(x.t)

AQUIFER

FLOW EQUATION:
s Ix.t) 1 - erf

4Tt

Sv

where; i(x.t) ■ response in aquifer as a function of distance and time ILl
s» s tidal change ILl /

erf ■ error function •

X  « distance from tidal ditch [Ll.
T ■ tranimiislvity [L^/Tl
9/ ■ specific yield.
t  ■ time [Tl

nCURE 10 MODEL OF FLOW TO/FROM TIDAL DRAINAGE DITCH
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TABLE 3

I
*

'"i
1

a

a

UELLI

GROUNOWATER HONITORING
TEXTROM-LTCOHINO. STRATFORD. COHHECTtCUT

Har-90 Apr-90 Aug-90 Kov-90

8010 Volatile Organic
Compounds

chlorocthane
1,2-dichlorobenzene
1,1-dichloroethane

1^2-trans-dichloroethene
1,1-dichloroethene
tetrachloroethene
trichloroethene

dichloromethane
1,1,1-trichloroethane

vinyl chloride

8020 Volatile Organic Compounds

chlorobenzene

Inorganic Compounds

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

Cadmium

Chromium (Total)
Chromiun (Hexavalent)
Copper

Nickel

Zinc

Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Tot^l Organic Halogens (TOX)
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Specific Conductance (urhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (urhos/cm)
Specific Conductance (ui*ios/cm)^
pH

PH

'  pH
pH

101,000

123,000

186,000

133.000

35,610

32.920

36.880

35,020

900

900

900

900

6.70

6.90

6.90

6.90

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

850

850

850

860

6.45

6.44

6.46

6.45

1 U

1 U

1 U

3.0

1 U

1 U

1 U

1 U

1 U

1 U

1 U

5 U 8 4.0 U

10 U 10 U 7.0 U

50 U 50 U 10 U

25 U 25 U 15 8

140 71 54

120 20 U .431 *

40 5 U 10 U

20 1 U 10 U

44

10 U

10 U

104

50,900

46.300

52.200

50,900

700

700

700

700

6.46

6.47

6.48

6-52

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

4.0 U

10 U

10 U

8.0 8

53

141

10 U

10 U

NA

NA

NA

NA

NA

NA

NA

HA

300

350

420

450

7.04

7.05

7.03

7.01

Notes:. All values are in ug/l detected. The nuiber shown is
U Indicates eleinent was analyzed for bu

the

detection limit. NA Not Analyzed.



Table 4

Uell 1D

GROUHDUATER HOHITORIMG AMALTTICAL DATA
TEXTROH-LYCOHIHG, STRATFORD, CONMECTICUT

L:

Mar-90 Apr-90 Aug-90 Mov-90

8010 Volatile Organic Compounds

chloroethane

1,2-dichlorobenzene
1.1-dichloroetKane
1.2-trans-dichlorcethene
1,1-dichloroethene
tetrachloroethene

trichloroethene

dichloromethane ^

1#1,1-trichloroethane
vinyl chloride ^

8020 Volatile Organic Compounds

chlorobenzene

Inorganic Compounds

Cadmiun

Chroraiun (Total)

Chromiun (Hexavalent)

Copper

Mickel

Zinc

Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TOC)
Specific Conductance (utfios/cm)
Specific Conductance (umhos/cm)
Specific Conductance (urhos/cm)
Specific Conductance (unhos/on)
pH

P«
pH

pH

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

124,000

82,300

72,100

41,100

26,660

24,460

27,730

26,390

1,700

1,650

1,600

1,400

6.28

6.25

6.22

6.20

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1,150

1,050

1,050

1,150

6.48

6.51

6.46

6.44

1 U

1 U

3.1

7.4

1 U

1 U

1 U

1 U

1 U

1 U

1.3

195

117

NA

10 U

37,900

41,400

36,100

35,900

2,500

2,500

2,500

2,500

6.66

6.65

6.64

6.65

NA

NA

NA

NA

NA

NA

NA

HA

NA

NA

NA

5 U 8 4.0 U y 4.0 U

10 U 10 U 7.0 U 10 U

50 U 50 U 10 U 10 U

25 U 25 U 11 a 5.0 B

40 U 40 U 14 U 17 U

200 780 119 * 12 B

10 U 5 U 10 U 10 U

10 U 1 U 10 U 10 U

NA

NA

NA

NA

NA

NA

ti^.

NA

3,100

3,100

3,100

3,100

7.16

7.15

7.15

7.14

iiltls' * All values are in ug/l unless noted otherwise
U indicates element was analyzed for tut not detected. The nuiber shown ,s the

D

c;

ri

'J

«
fe>

i

detection limit. HA - Hot Analyzed.
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TABLE S

UEUL2

GROUHOUATER HONtTORINC
TEXTROH-LYCOHINC, STRATFORD, CONNECTICUT

Mar-90 Apr-90 Aug-90 Mov-90

1

8010 Volatile Organic Conipounds

chlcroethane

1,2-dichlorobenzene
1.1-dichloroethane

1.2-trans-dichloroethene
1,1-dichloroethene
tetrachloroethene

trichIoroethene

dichlorcmethane
1,1,1-tPichloroethane

vinyl chloride

8020 Volatile Organic Conpounds

chlorobenzene

50 U

350

50 U

50 U

50 U

50 U

50 U

50 U

50 U

50 U

2.200

NA

NA

MA

MA

MA

MA

MA

MA

MA

MA

MA

10 U

73

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

320

MA

MA

MA

MA

MA

MA

MA

MA

MA

MA

MA

Inorganic Coapounds

J|

f

a

a

a

a

Cadniun

Chrcoiiun (Total)
Chrcoiiun (Hexavalent)
Copper

Mickel

Zinc

Cyanide (Total)
Cyanide (Anienable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (uifios/cm)
Specific Conductance (umhos/cm)
Specific Conductance (urhos/cm)
Specific Conductance (urhos/cro)
PH

PH
pH

pH

5 U

10 U

90

25 U

40 U

86

50

50

751,000

875,000
663,000

194,000

111,900

108,000
110,400

107,400
2,300

1,970

2,000

2.100

7.25

7.31

7.29

7.26

5 U,

16

130

25 U

40 U

20 U

5 U

1 U

MA

MA

MA

MA

MA

MA

MA

MA

2,900

2.850

2,850

2,850

7.11

7.12

7.06

7.08

4.0 B

7.0 U

10 U

8.0 B

14 B

54 *

10 U

10 U

182

10 U

115

63

89,900

77,700

88,100

88,000

2,700

3,000

2,900

2,950

7.01

7.08

7.04

7.05

4.0 U

10 U

10 U

3.0 B

17 U

67

66

60

MA

MA

MA

MA

MA

MA

MA

MA

2,200

2,400

2,500

2,900

7.03

7.00

7.00

7.01

Mot Analyzed.HAdetection limit.
I
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TABtE 6

UELL3

GROUHOWATER HOHITORINC AHALYTICAL DATA
TEXTROM-LYCCHIHG, STRATFORD, COHHECTICUT

Har-90 Apr-90 Aug-90 Mov-90

8010 Volatile Organic Compounds

chloroethane
1,2-dichlorobenzene
1,1-dichloroethane

1 ̂ 2-trans-dichloroethene
1,1-dichloroethene
tetrachloroethene

trichloroethene

dichloromethane

1,1,1-1ri chloroethane
vinyl chloride

8020 Volatile Organic Compounds

chlorobenzene

Inorganic Compounds

Cadniun

Chromiun (Total)
Chromium (Hexavalent)
Copper

Mickel

Zinc

Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Specific Conductance (umhos/cm)
Specific Conductance (urhos/cm)
Specific Conductance (lirhos/cm)
Specific Conductance (umhos/cm)
pH

pH

pH

pH

7

350

38

21

5 U

5 U

5 U

5 U

5 U

13

5 U

5 U

10 U

50 U

25 U

40 U

100

10 U

10 U

1,039,000
868,000

1,070,000
919,000

25,830

24,700

24,450

25,010

1,200

1,200

1,200

1,200

4.80

5.47

5.68

5.87

NA

HA

HA

MA

MA

MA

MA

MA

MA

MA

MA

5

10 U

60

25 U

40 U

130

5 U

1 U

MA

MA

NA

MA

MA

MA

MA

MA

1,500

1,500

1,700

1,740

7.68

7.64

7.69

7.67

3.9

160

15

9.1

1 U

1 U

1 U

1 U

1 U

2.8

66

MA

NA

MA

NA

MA

NA

NA

NA

NA

NA

NA

4.0 U

7.0 U

10 U

6.0 B

15 B

3.0 U*

10 U

10 U

108

26

31

10 U

51,100

56.000

57,800

59.800

1,800

1.800

1,860

1.870

7.37

7.29

7.30

7.29

4.0 U

10 U

10 U

3.0 B

17 U

78

10 U

10 U

MA

NA

MA

MA

MA

NA

NA

2,650

2,650
2,700
2,700

7.04

7.05

7.06

7.06

D

p

■■

detection limit- NA - Hot Analyzed.

the
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TABLE 7

UELL3-0

GROUHOUATER HOMITORINC
TEXTROM-UYCOMIHG. STRATFORD. COHNECTtCUT

Mar-90 Apr-90 Aug-90 Mov-90

8010 Volatile Organic Ccxrpounds

chloroethane

1.2-d i chIorobenzene
1.1-dichloroethane

1.2-trans-dichloroethene
1,1-dichloroethene
tetrachloroethene
trichloroethene
dichloronethane
1^1,1-trichloroethane

vinyl chloride

8020 Volatile Organic Compounds

chIorobenzene

Inorganic Compounds

Cadmium

Chromian (Total)
Chromium (Hexavalent)
Copper

nickel

2inc

Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOO)
Total Organic Carbon (TOO)
Total Organic Carbon (TOO)
Total Organic Carbon (TOO
Specific Conductance (urhos/cm)
Specific Conductance (urhos/cm)
Specific Conductance (urhos/cm)
Specific Conductance (urhos/cm)
PH
pH

P«

pH

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

10 U

50; U

860

1,500
3,000

10 U

10 U

4A5,000

892,000

710,000

918,000

5,020

6,000

5,130

6,650

1,600

1,550

1,600

1,600

4.49

4.50

4.54

4,52

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

10

10 U

50 U

400

880

2,300

5 U

1 U

HA

HA

HA

HA

HA

HA

HA

HA

600

600

600

600

4.75

4.76

4,76

4.75

1 U

7.3

1 U

1 U

1 U

1 U

1 U

1 U

1 u

1 u

1 u

10 u

10 u

10 u

10 u

7,780

6,270

11,000

6,900

900

900

800

800

4.39

4.34

4.33

4.33

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

6.0 4.0 U

7.0 U 10 U

10 U 10 U

240 48

898 588

2,160 * 998

10 U 10 U

10 U 10 U

HA

HA

HA

HA

HA

HA

na

HA

600

600

600

590

7.11

7.11

7.10

7.10

Notes: • All values are in ug/l ^"'^tected. The nuiber shown is the
U Indicates element was analyzed for but not

MA - Hot Analyzed.detection limit.



TABLE a

WELL4

GROUHDUATER HOHITORIHG AHALYTICAL DATA
TEXTROH-LYCOHIHG, STRATFORD, COHNECTIOJT-

i

Har-90 Apr-90 Aug-90 Mov-90

r ;

8010 Volatile Organic Conpoonds

chlorocthane

1,2-dichlorobanzcne
1.1-dichloroethane

1.2-trans-dichloroethene
1,1-dichloroethene
tetrachloroathcne

trichloroethene

di ch lorooiethane
1,1,1-trichloroethane

vinyl chloride

8020 Volatile Organic Compounds

chlorobcnzene

Inorganic Compounds

Cadmium

Chromiun (Total)

Chromium (Hexavalent)

Copper

Mickel

^  Zinc

Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOG)

Total Organic Carbon (TOO)
Total Organic Carbon (TOG)
Total Organic Carbon (TOC)
Specific Conductance (unhos/cm)
Specific Conductance (urfios/cm)
Specific Conductance (urhos/cm)
Specific Conductance (umhos/cm)
pH

PH

pH

pH

5 U

5 U

11

270

5 U

5 U

5 U

5 U

5 U

5 U

5 U

HA

HA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1 U

1 U

6-5

83

1 U

1 U

1 U

1 U

1 U

29

1 U

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

5 U 9 4.0 U 4.0 U

10 U 10 U 7.0 U 10 U

50 U 50 U 10 U 10 U

25 U 25 U 4.0 U 3.0 U

40 U 40 U 14 U 17 U

210 160 75 ♦ / 92

10 U 5 U 10 U 10 U

10 U 1 U 10 U / 10 U

160,000 NA 10 U NA ,

150,000 NA 10 U NA

235,000 ha 33 NA

206,000 NA 412 NA

13,320 NA 28,100 NA

12,950 NA 33,100 .  NA

13,430 NA 29,7C0 NA

13,030 NA 26,300 NA

1,120 1,310 1,200 1,200

1,100 1,310 1,200 1,200

1,160 1,300 1,200 1,200

1,180 1,310 1,300 1,200

6.27 6.80 6.87 7.14

6.26 6.73 6.87 7.14

6.29 6.73 6.87 7.14

6.28 6.72 6.84 7.14

Motes- * All values are in ug/l unless noted otherwise
* u Indicates elefnent was analyzed for but not detected. The nurber shown is the

detection limit. HA - Mot Analyzed.



TABLE 9

UELL5

GROUNOUATER HOHITORIMG AMALYTICAL DATA
TEXTROM-LYCCHIMG, STRATFORD, CONNECTICXIT

====================;=====3========

Har-90 Apr-90 Aug-90 Hov-90

I

I

t

I

8010 Volatile Organic Compounds

chloroethane

1,2-dichlorobcnzene
1.1-dichloroethane
1.2-trans-dichloroethene
1,1-dichlorocthene
tetrachIoroethcne

trichlorocthene

dichloromethane

1,1,1-trichIoroethane

vinyl chloride

8020 Volatile Organic Compounds

chlorobenzene

Inorganic Compounds

Cadmiun

Chromiun (Total)

Chromiun (Hexavalent)

Copper

MicVcel

Zinc

•  Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters ^

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (umhos/cm)
Specific Conductance (Lnfios/cm)
Specific Conductance (urrhos/cm)
Specific Conductance (urhos/cm)
PH

PH

pH

pH

50 U

50 U

50 U

6,600

50 U

50 U

50 U

50 U

V  50 U

120

100 U

1,552,000
1,458,000

1,778,000
1,783,000

14,360

13,000

13,040

20,200

1,000

950

950

^  950

4.70

4.80

5.00

5.08

MA

MA

MA

MA

MA

MA

HA

MA

MA

MA

MA

MA

MA

MA

MA

MA

MA

MA

MA

850

820

850

820

6.52

6.53

6.47

6.47

3.9

11

21

4350

8.9

3.9

13

3.6

1 U

140

3.1

233

338

482

178

29,900

30,800

33,500

28,400

900

900

900

900

6.42

6.41

6.41

6.41

MA

MA

MA

MA

MA
MA

MA

MA

MA

MA

MA

5 U 5 U 4.0 U 4.0 U

15 32 7.0 U 10 U

50 U 50 U 10 U 10 U

25 U 39 4.0 U 3.0 U

40 U 40 U 21 B 41

150 130 112 * 56

10 U 5 y 10 U 10 u

10 U 1 u 10 U 10 u

MA

MA

MA

MA

MA

MA

MA

MA

700

700

700

710

7.10

7.10

7.10

7.10

i

i

Notes- ♦ All values are in ug/l unless noted otherwise ^ u je
U lldtCM ... ...lyied lo. to. no. dot^tod. Iho nuAor .ho-,

detection limit. MA - Hot Analyzed.
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TABLE 10

WELL5-0

GROUNDWATER HONITCRING ANALYTICAL DATA
TEXTRON-LYCOMING, STRATFORD, CflffMECTICUT

Mar-90 Apr-90 Aug-90 Nov-90

8010 Volatile Organic Compounds

chloroethane

1,2-dichlorobenzene
1,1-dichloroethane
^ ̂ 2"trans^dichloroethene
1,1-dichloroethene
tetrachloroethene

trichloroethene

dichloromethane
1,1,1-trichloroethane

vinyl chloride

8020 Volatile Organic Compounds

chlorobenzene

Inorganic Compounds

Cadmitin

Chromiun (Total)

Chromion (Hexavalent)

Copper

Nickel

Zinc

Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOO)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (unhos/cm)
Specific Conductance (uirf^os/cm)
Specific Conductance (urhos/cm)
Sp^ific Conductance (unhos/cm)
pH

PH

pH
pH

53 NA 21 NA

5 U NA 10 U NA

5 U NA 26 NA

190 NA 160 NA

5 U NA 10 U NA

5 U NA 10 U NA

5 U NA 10 U NA

5 U NA 10 U NA

5 U NA 10 U NA

5 U NA 120 NA

5 U

5 U

69

50 U

25 U

43

150

10 U

10 U

180,000

439,000

558,000

1,032,000
11,520

10,900

11,010

11,010

1,800

1,800

1,800

1,800

6.61

6.58

6.50

6.52

NA

7

55

50 U

25 U

68

61

5 U

1 U

NA

NA

NA

NA

NA

NA

NA

NA

3,200

3,050

2,600

2,750

6.52

6.51

6.50

6.51

10 U

4.0 U

56 N

10 U

4.0 U

52

35 *

10 U

10 U

739

43

152

78

31,600

25,000

24,10t:

26,500

5,000

5,000

4,800

4,800

6.49

6.55

6.63

6.61

NA

4.0 U

46

10 U

3.0 B

55

10 B

10 U

10 U

NA

NA

NA

NA

NA

.1..

NA

13,000

13.500^

13,900

14,000

7.10

7.09

7.09

7.09

9

S

i

I

Motes: • All values are in ug/l The nurber shown is the
U indicates element was analyzed for but not detected. The nuroe

detection limit. NA - Not Analyzed.



TABLE 11

UELL6

GROUNDUATER MONITORIMG ANALYTICAL DATA
TEXTROM-LYCCHIHG, STRATFORD, CONNECTICUT

Har-90 Apr-90 Aug-90 Nov-90 0

8010 Volatile Organic Compounds

chloroethane

1,2-dichlorobenzene
1.1-dichloroethane
1.2-trans-dichloroethene
1,1-dichlorocthene
tetrachloroethene

trichloroethene

dichIorome thane

1,1,1-1r i chloroethane
vinyl chloride

8020 Volatile Organic Compounds

chlorobenzene

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Inorganic Compounds

Cadmium

Chromiuni (Total)

Chromiun (Hexavalent)

Copper

Nickel

Zinc

Cyanide (Total)
Cyanide (Amenable)

I

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (urhos/cm)
Specific Conductance (urhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
PH
pH

pH

pH

7 6 4.0 U 4.0 U

10 U 10^ u 7.0 U 10 U

50 U 50 U 10 U 10 U

25 U 25 U 12 B 8.0 B

40 U 40 U 16 B 17 U

100 83 150 ♦ 33

10 U 5 U 10 U 10 U

10 U 1 U 10 U 10 U

33,500

14,000

114,000

68,400

8,190

; 8,280
8,790

8,440

720

710

710

710

6.67

6.75

6.76

6.79

HA

NA

NA

NA

NA

MA

NA

NA

1,390

1,400

1,500

1,500

6.74

6.76

6.75

6.79

10 U

17

10 U

10 U

26,000

30,900

21,500

19,200

1,600

1,600

1,600

1,600

7.20

7.20

7.20

7.20

NA

NA

NA

NA

NA

NA

NA

NA

1,750

1,750

1,800

1,800

7.17

7.16

7.16

7.16

Notes: * All values are in ug/l unless noted otherwise
U Indicates element was analyzed for but not detected. The nunber shown is the

detection limit. NA * Hot Analyzed.



TABLE 12

UELL7

GROUNDUATER MONITORIMG AHALYTICAL DATA
TEXTROM-ii^CDMIHG, STRATFORD, CONMECTICUT

Har-90 Apr-90 Aug-90 Mov-90

8010 Volatile Organic Corpcunds

chloroethane

1,2-di chlorobenzene
1,1-di chloroethane
1^2-trans-dichloroethene
'1,1-dichloroethene
tetrachloroethcne

trichloroethene

dichloroowthane

1,1,1-trichloroethane

vinyl chloride

8020 Volatile Organic Coapounds

chlorobenzene

Inorganic Coapounds

Cadmiixn

Chromiun (Total)

Chromiun (Hcxavalent)

Copper

Nicicel

Zinc

Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (urhos/cm)
Specific Conductance (urhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
P«

PH

PH

pH

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

2,600

14,300

11,000

22,400

"  1,540
1,680

1,360

2,120

200

206

210

210

6.66

6.60

6.65

6.60

MA

NA

MA

MA

MA

MA

MA

MA

MA

MA

MA

MA

MA

NA

MA

MA

MA

MA

MA

225

220

220

220

6.73

6.74

6.72

6.74

1 U

1 U

1.5

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

53

163

209

86

13,900

17,000

12.30.-.

12,200

580

590

590

600

7.20

7.21

7.21

7.20

MA

MA

MA

MA

MA

MA

MA

MA

MA

MA

NA

5 U 9 4.0 U 4.0 U

10 U 10 U 7.0 U 10 U

50 U 50 U 10 U 10 U

25 U 25 U 4,0 U 3.0 B

40 U 40 U 14 U 17 U

48 95 104 * 41

10 U 5 U 10 U 10 U

10 U 1 U 10 U 10 U

NA

NA

MA

MA

MA

MA

MA

570

580

590

600

7.16

7.16

7.15

7.15

t:

I

a

'j

* k\ \ values are in ug/l unless noted otherwise

„  .=r «». n., Ih.
detection limit. HA - Hot Analyzed.



/ TABLE 13

WELLS

GROUNDWATER HONITORIHG AHALYTICAL DATA
TEXTRCH-LTCOMIHG, STRATFORD, COHNECTICUT

Har-90 Apr-90 Aug-90 Hov-90

I  -

Ll

ri

#

8010 Volatile Organic Compounds

chloroethane

1,2-dichlorobenzene
1.1-dichloroethane
1.2-trans-dichloroethene

1,1-d i chIoroethene
tetrachloroethene

trichloroethene

dichloromethane

1,1,1-1ri chloroethane ^
vinyl chloride

8020 Volatile Organic Compounds

chlorobenzene

Inorganic Compounds

Cadmiun

Chromiun (Total)

Chromiun (Hexavalent)

Copper

Hicicel

Zinc

Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)
Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Total Organic Carbon (TOC)

Specific Conductance (uifios/cm)
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
PH
pH

pH

pH

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

HA

MA

HA

HA

HA

HA

HA

HA

HA

HA

HA

1 U

1 U

1 u

1 u

1 u

1 u

1 u

1 u

1 u

1 u

v_.

1 u

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

5 U 5 4.0 U 4.0 U

10 U 10 U 7.0 U 10 U

50 U 50 U 10 U 10 U

25 U 46 4.0 U 3.0 U

AO U 40 U 14 U 17 U

69 210 259 • 31

10 U 5 U 10 U 10 U

10 U 1 U 10 U 10 U

11,400 HA 10 U HA

2,000 HA 20 HA

43,300 MA 40 HA

30,300 HA 10 U MA

4,630 HA 10,700 HA

3,480 HA 10,600 HA

6,660 HA 10,200 HA

5,470 MA 10,000 HA

50 65 100 79

50 55 .90 79

50 60 85 72

50 60 85 70

6.02 6.34 6.48 7.20

6.06 6.39 6.44 7.20

6.07 6.38 6.41 7.19

6.16 6.37 6.40 7.19

Motes: * All values are in ug/l unless noted otherwise
U Indicates elenient was analyzed for but not detected. The nutber shown is the

detection limit. HA - Mot Analyzed.

ea



TABLE 14

„  WELL9

CROUNDWATER HOHITORING ANALYTICAL DATA

^  TEXTROH-LYCOHIMG, STRATFORD, CONNECTICUT

Har-90 Apr-90 Aug-90 Nov-90

1  I

:

^8010 Volatile Organic Compounds

Ij- chloroethane 5 U NA 1 U HA

1,2-dichlorobenzene 5 U NA 1 U NA

r  1 1,1-di chloroethane 5 U NA 1 U . NA

i  i
1,2-trans-di chlorpethene 5 U NA 1 U HA

L.' 1,1-dichloroethene 5 U NA 1 U HA

tetrachloroethene 5 U HA 1 U HA .

n trichloroethene 5 U HA 1 U HA

'i dichloromethane 5 U NA 1 U NA

1,1,1-trichloroethane 5 U HA 1 U NA

r-i
vinyl chloride 5 U HA 1 U NA

!  ; 8020 Volatile Organic Compounds

i  /

(

chlorobenzene 5 U HA 1 U HA

1 j Inorganic Compounds

CackniuQ 5 U 89 12 11
1  1
t Chromium (Total) 10 U 10 U 7.0 U 10 U
,  1

Chromiun (Hexavalent) 50 U 50 U 10 U 10 U

Copper 25 U 25 U 13 17 3

,  1 Nickel 40 U 40 U 16 B 17 U

i  i Zinc 220 1,000 174 ♦ 171
;

Cyanide (Total) 10 U 5 U 10 U 10 U

)

Cyanide (Amenable) 10 U 1 U 10 U 10 u

1  ,
/  Conventional Parameters

r Total Organic Halogens (TOX) 0 HA 10 U NA

t  i Total Organic Halogens (TOX) 11,900 NA 10 U NA

Total Organic Halogens (TOX) 52,800 NA 10 U NA

Total Organic Halogens (TOX) 27,300 HA 10 U HA

Total Organic Carbon (TOC) 7,670 HA 25,100 NA

Total Organic Carbon (TOC) 7,840 HA 26,j;00 NA

Total Organic Carbon (TOC) 9,350 HA 27,300 NA

Total Organic Carbon (TOC) 6,940 NA 25,300 NA

Specific Conductance (unhos/cm) 400 380 500 461

5  i Specific Conductance (umhos/cm) 400 350 600 470
i  -

Specific Conductance (umhos/cm) 400 330 600 480

Specific Conductance (umhos/cm) 400 350 600 480

[  1 P« 6.45 6.32 6.54 7.15

1  ' P« 6.46 6.31 6.49 7.15

PH 6.46 6.30 6.58 7.15

1
PH 6.47 6.28 6.67 7.16

ESSSSSSSSS

Motes: * All values are in ug/l unless noted otheruise

U Indicates elenient was analyzed for but not detected. The number-shown is the
detection limits MA - Mot Analyzed.



TABLE 15

UELL10

GROUNOUATER HOHITORING ICAL DATA
TEXTROH-LtCOHING, STRATFORD, CONNECTICUT

I

Har-90 Apr-90 Aug-90 Hov-90

8010 Volatile!Organic Compounds

chloroethane
1,2-dichlorobenzene
1.1-dichloroethane
1.2-trans-dichloroethene
1,1-dichloroethene
tetrachloroethene

trichlorocthene

dichlorocnethane
1,1,1-trichloroethane

vinyl chloride

8020 Volatile Organic Compounds

chlorobenzene

Inorganic Compounds

Cadmiun

Chrcraiun (Total)
Chromiun (Hexavalent)
Copper

Mickel

Zinc

Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (JOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOG)
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Total Organic Carbon (TOO
Specific Conductance (urhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (urhos/cm)
Specific Conductance (urhos/cm)
PH
pH

pH

pH

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

10 U

50 U

25 U

40 U

20 U

10 U

10 U

114,000

30,500

38,200

38,900

3,870

4,180

4,080

3,960

330

320

320

310

7,71

7.68

7.68

7.67

HA

MA

HA

MA

MA

MA

MA

HA

MA

MA

HA

9

10 U

50 U

25 U

40 U

100

5 U

1 U

1 U

1 U

4.1

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

4.0 U

7.0 U

10 U

4.0 U

14 U

30 *

10 U

10 U

MA

MA

MA

MA

MA

HA

MA

MA

HA

MA

MA

4.0 U

10 U

10 U

4.0 B

17 U

59

10 U

10 U

MA 132 MA

MA 186 MA

MA 10 U MA

MA 11 MA

MA 19,500 MA

MA 21,400 MA

MA 10,400 MA

MA 20.600 MA

390 400 352

380 400 355

375 440 359

380 440 360

7.51 7.50 7.20

7.52 7.47 7.20

7.51 7.50 7.20

7.54 7.49 7.20

Notes

MA - Mot Analyzed.detection limit.



TABLE 16

UELL11

OaOUNOUATER HOHITORING AHALYTICAL DATA
TEXTROM-LYCOMIHG, STRATFORD, CONNECTICUT

c

,  I

Har-90 Apr-90 Aug-90 Mov-90

8010 Volatile Organic Compounds

chloroethane

1,2-dichlorobenzene
IJ-di chloroethane

1,2-trans-dichloroethene
1,1-dichloroethene
tetrachloroethene

trichloroethene

dichloromethane

1,1,1-tri<ihloroethane
vinyl chloride

8020 Volatile Organic Compounds

chlorobenzene

Inorganic Compounds

Cadmi un

Chromium (Total)

Chromium (Hexavalent)

Copper

Mickel

Zinc

Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOO)
Total Organic Carbon (TOO)
Total Organic Carbon (TOC)

Total Organic Carbon (TOC)
Specific Conductance (u^os/cm)
Specific Conductance (umhos/cm)
Specific Conductance (iniios/cm)
Specific Conductance (umhos/cm)
pH

pH '
pH

P« .

21,600 HA 10 U HA

56.300 MA 248 MA

72.200 MA 269 MA

76.100 MA 84 MA

10,250 MA 20,200 MA

9.670 MA 20,800 MA

10,250 MA 22.800 HA

10,750 MA 25,300 MA

100 100 220 120

100 100 220 120

100 100 220 115

^  100 95 220 115

6.14 6.31 7.01 7.17

6.17 6.29 7.08 7.17

6.18 6.28 7.27 7.17

6.21 6.27 7.17 7.17

II

II

II

II

II

II

II

II

II

II

11

II

u

II

II

II

II

II

II

u

II

II

Motes; « All values are in ug/l unless noted otherwise
U Indicates element was analyzed for but not detected- The number shown is t e

detection^limit. MA - Mot Analyzed.

t

5 U MA 1 U MA
1

5 U MA 1 U MA

5 U MA 1 U MA

5 U MA 1 u MA 1
5 U MA 1 u MA 1
5 U MA 1 u MA -

5 U MA 1 u MA
r

5 U MA 1 u MA 1
5 U MA 1 u MA u

5 U MA ̂ 1 u MA

1

5 U MA 1 u MA

1
Sr

i

5 U 5 U 4.0 U 4.0 U
r

10 U 10 U 7.0 U 10 U i
50 U 50 U 10 U 10 U t

25 U 25 U 6.0 B 3.0 B

40 U 40 U 15 B 17 U ■

97 20 U 158 ♦ 8.0 B

10 U 5 U 10 U 10 U

10 U 1 U 10 U 10 U



TABLE 17

UELL12

GROUHDUATER HORITORING ANALTTICAL DATA
TEXTROM-LYCOHING, STRATFORD, CONMECTIOJT

Har-90 Apr-90 Aug-90 Mov-90

1

I  " /
I  '

h

■ I

8010 Volatile Organic Ccxrpounds

chloroethane

1,2-dichlorobenzene
1,1-dichloroethane
\^2-trans-dichloroethene
1,1-dichloroethene
tetrachloroethene

trichloroethene

dichloromethane
1,1,1-trichloroethane

vinyl chloride

8020 Volatile Organic Conpounds

ch lorobenzene

Inorganic Conpounds

Cadmiun

Chromitin (Total)
(a^rcraiun (Hexavalent)

Copper

Mickel

Zinc

Cyanide (Total)
Cyanide (Amenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (uifios/cm)
Specific Conductance (unhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (unhos/cm)
PH

PH

pH
pH

5 U

5 U

5 U

5 U

5 U

15

19

5 U

5 U

5 U

5 U

5 U

14

50 U

25 U

40 U

120

10 U

10 U

40,100

218,000

71,200

255,000

1,530

1,150

1,400

1,310

325

325

330

335

5.91

6.05

6.04

6.05

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

5 U

10 U

50 U

25 U

40 U

100

5 U

1 U

1 U

1 U

1 U

2-3

1 U

12

14

1 U

1.3

1 U

1 U

4-0 U

9.0 B

20

4.0 U

14 U

155 •

10 U

10 U

NA

NA

NA

NA

HA

NA

NA

NA

NA

NA

NA

4.0 U

10 U

10 U

5.0 B

17 U

32

10 U

10 U

NA 10 U NA

NA 10 U NA

NA 39 NA

NA 10 U NA

NA 17,000 NA

NA 10,400 NA

NA 13,600 NA

NA 13,800 NA

375 500 420

380 600 430

365 600 430

345 620 432

6.34 7.45 7.16

6.33 7.46 7.19

6.32 7.44 7.19

6.35 , 7.45 7.19

detection limit. HA - Hot Analyzed.



TABLE la

yELLl3

GRCXJNDUATER HOHITORIMG AMALYTICAL DATA
TEXTROM-LYCCHXMG, STRATFORD, COMMECTICUT

Har-90 Apr*90 Aug-90 Mov-90

8010 Volatile Organic Conipounds

chloroethane

1,2-dichlorobenzene
1.1-dichloroethane

1.2-trans-dichloroethene
1,1-dichloroethene
tetrachloroethene
trichloroethene

dichloromethane

•  1,1,1-trichlorocthane
vinyl chloride

8020 Volatile Organic Compounds

chlorobenzene

Inorganic Compounds

Cadmiun

Chromivjn (Total)
Chromium (Hexavalent)
Copper

RicRel

Zinc

Cyanide (Total)
Cyanide (AJnenable)

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (umhos/cm)
Specific Conductance (unhos/cni)
Specific Conductance (uiiios/cm)
Specific Conductance (urhos/cm)
pH

pH

pH

pH

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

5 U

10 U

50 U

25 U

40 U

130

10 U

10 U

25,800

31,900

78,000

58,200

6,600

5,3A0

5.220

6,450
400

400

400

400

6.47

6.42

6.46

6.48

HA

NA

HA

MA

MA

MA

MA

MA

MA

MA

MA

3

10 U

50 U

25 U

40 U

33

5 U

1 U

1 U

1 U

3.1

1.7

1 U

3.0

2.9

1 U

2.3

1 U

1 U

4.0 U

7.0 U

10 U

8.0 3

14 U

160 ♦

10 U

10 U

NA

MA

MA

MA

MA

NA

MA

MA

MA

MA

MA

4.0 y

10 u

10 u

3.0 B

17 U

32

10 u

10 u

MA 105 MA

MA 10 U MA

MA 10 U MA

MA 10 U MA

MA 24.000^ MA

MA 21,400 .A

MA 21,600 MA

MA 20,200 MA

500 350 420

500 880 420

500 860 419

500 820 412

6.56 6.66 7.16

6.55 6.66 7.16

6.53 6.65 7.15

6.45 6.65 7.15

n

p

C1

n

Hotes; • All values are in ug/l ""J®" The nuAer shown is the
U indicates element was analyzed for but not

detection limit. HA - Hot Analyzed.

I
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TABLE 4
GROUNDUATER MONITORING ANALYTICAL DATA
TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

MARCH A - 5, 1991 :3ZXSBXSSS3B.
iSSBXSSSSSSSSSBSSasSSSBSSSS

XSSSSSSBXBSS:

Well Well Well Well
MW-1S MU-1SI MU-2 MU-3S

Well
MW-3S

(Duplicate)

Uell

HW-3SI

Well
HW-A

Well
MU-5S

Well
MW-5SI

Well
MW-6

8010 Volatile Organic Compounds
chlorobeniene

chloroethane
1,2-dichlorobenzene
1,A-dichlorobenzene
1,1-dichloroethane
1.1-dichloroethene
1.2-trans-dichloroethene
1,2-cis-dichloroethene
tetrachloroethene
trichloroethene

vinyl chloride

8020 Volatile Organic Compounds
benzene

chlorobenzene
l,A-dichlorobenzene
1,2-dichlorobenzene
xylenes, total

Inorganic Compounds
Chromium (Total)
Copper
Nickel

Zinc

Convent

Total

Total
Total
Total
Total
Total
Total

Total
Speci
Speci
Speci
Speci
pH
pH
pH

Pii _

Notes:

ional Parameters
Organic Halogens (TOX)
Organic Halogens (TOX)
Organic Halogens (TOX)
Organic Halogens (TOX)
Organic Carbon (TOC)
Organic Carbon (TOC)
Organic Carbon (TOC)
Organic Carbon (TOC)
fic Conductance (uiihos/cm)
He Conductance (umhos/cm)
fic Conductance (unihos/cm)
He Conductance (umhos/cm)

1 U 1.5 860 70
U1 U 1 U 10 U 5

1 U 1 U 110 230

1 U 1 U A8 18

1 u 2.1 10 U 15

1 u 1 U 10 U 5 U

1 u 1 U 10 U 5 U

1.A 6.3 10'U 1A
U1 u 1 U 10 U 5

1 u 1 U 10 U 5 U

1.0 1.9 10 U 5 U

1 U

1 U

1 U

1 U
1 U

9.0 U
2.78 B

72.A
32.3

117
227

83

5A
A5.AA0
53,310
A8,320
51,520

390
A90

600

600

6.56

6.3A
6.28

1 U
1.7

1 U

1 U

1 U

9.0 U

3.85 B
12 U

79.8

202

126

223

326
A6,190
A8,850
31,210
A8,320
1,900
2,010
2,0A0^
2, OAS
6.32
6.35

6.35
6.37

10 U

870

39

82

10 U

9.0 U

2.25 B
12.A B
19.9 B

515
A53

A52
A03

92,250
75,200
83,950
87,750
2,600
2,700
3,100
3,000
7.07
7.10
6.98

6.91

300

526

AOS
AOA

A8,550
A1,920
39,510
Al,110

930
1,300
1,200
800

6.90
6.90

7.00
7.20

All volatile organic, inorganic and conventional compound concentratons
B - Indicates the reported value is greater than the Instri^nt ̂ ^^^tion
U • Indicates element was analyzed for but not detected. The number shown

A7
A.9
170
12

8.7
1
1

A.A

1

1

6.3

1.3
1 U
10

1 U

1 U
1 u

1 u
1 u
1 u

1 u

1 u

5 U

66

1A
190

5 U

9.0 U
3.86 B

12 U
18.5 B

1
66

11
170

2.0

9.0 U

A.07 B
12 U

22.9

1 U
1.3

1 U
7.9

1 U

9.0 U

93.9
155
283

258

2A9

377
A33

29,150
3A,120
AS,020
50,820

930
1,300
1,200
800

6.90
6.90

7.00
7.20

36

23

36
32

9,115
9,8A8
9,AAA
10,0A0

250
268

355
370

5.87
A.75

A.69

A.71

1 U A.I 1 U 1 U

1 u 2.7 AO 1 U

1 u 7.6 A.2 1 U

1 u 1 U 1 U 1 U

6.8 7.2 16 1 U

1 u 3.1 1 U 1 U

1.A 3.7^ 2.8 1 U

110 1,600 5A 1 U

1 u 1.5 1 U 1 u

1 u 6.9 1.3 1 u

17 2A0 36 1 u

1 u 1 U 1.2 1 u

1 u 3.6 1 U 1 u

1 u 1.6 1 U 1 u

1 u 6.6 A.6 1 u

1 u 1 U 1.7 1 u

9.0 U

2.0 U

12 U

15.7 B

153
1A0

138

^  137
32,A00
28,820
33,350
32,A60

900
990

1,010
1,015
6.A2
6.01

6.2A
6.22

are In ug/l unless noted otherwise
Level, but less than the CRDL. ^
Is the detection liinit.

9.0 U 50.8 9.0 U
2.0 U 2.0 U 3.03 B
19.8 B 63.5 12 U
16.1 a 12.9 8 32.5

1,017 136 27
1,238 134 26
1,147 142 21
893 134 35

30,670 28,370 30,800
39,950 28,660 38,130
40,160 21,990 36,670
30,510 32,670 35,960

900 12,000 160
600 12,000 170
600 7,000 170
600 5,200 170
6.63 6.81 6.79
6.74 6.82 6.69
6.83 6.80 6.61
6.84 6.78 6.59

gSXSXSSSSSZSSBSSSSSSSXSBSSXSBBSSBSSS
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TABLE 4 (Continued)
groumowater monitoring analytical data
TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

ssssssssassassisssxxssssssssxa sss»s»*xs*3*=a=sas3asaB*sc=

MARCH 4 - 5, 1991
BaaBxaaaasxaaaasBBB Bsaasassaaxa

Uell

MW-7

Uell

MW-8

Uell

MU-9S

Uell

MU-ICS

Uell

MU-11

Uell Well Well
MU-12 MW-12 HU-13

(Duplicate)

fiOlO Volatile Organic Cooipounds
chloroform (THH)
IJ-dichloroethane
1,2-cis-dichloroethene
tetrachloroethene

1,1,1-trichloroethane
trichloroethene

ganic Conipounds
Cadmium

Copper

Nickel

Zinc

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
pH

pH

pH

pH

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1 U

1 U

1 U

1 U

1 U

1 U

A.O U

2.0 U

12 U

24.0

1 U

1 U

1 U

1 U

1 U

1 U

6.19

33.5

22.7 B

178

86 13

10 U 60

56 32

28 46

12,840 22,700
15,010 22,550
12,440 22,330
14,530 23,000

80 300

55 420

52 500

52 495

6.84 5.65
6.56 6.11

6.24 6.40

6.25 6.51
SSaBaSStSBBSSSSaSBSBSBBSBSS*

1 u

1.3

1 u

1 u

1 u

1 u

4.0 U

3.05 B

12 U

28.3

15

13

17

13

11.310

13,110

14,100

15,580
190

235

250

258

6.83

7.00

7.09

7.11

1 U 1.5

1 U 1 U

1 U 1.8

1 U 19

1 U 1.3

1 U 21

4.0 U 4.0 U
2.73 B 2.0 U

12 U 12 U

41.4 11.2 B

108 46

67 39

10 U 50

43 57

26.680 10,540
26,100 15,820
28,960 11,410
27,900 20,750

120 360
90 360

90 360

90 360

6.99 7.11

6.56 6.93

6.31 6.80

6.08 6.74

1.2

1 U

1.2

18

1.1

19

4.0 U

2.0 U

12 U

38.1

31

35

14

22

14,380

12,400
14,120

12,440

360

360

360

360

7.11

6.93

6.80

6.74
ZSSZZXBBSXBBSB

1 u

1 u

1 U

1.2

1 U

1 U

4.0 U

2.80 B

12 U

18.5 B

22

25

23

21

15,330

17,760

14,980

20,530

450

550

450

450

7.09

6.67

6.53

6.44
SZXZXBBSS3SSSSSSBS

Notes

xas bx-bsbbsxxsssbsxbbxbbs;—

;; u ..........
NA - Not Analyzed.
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TABLE A

SUMMARY OF DETECTED COMPOUNDS IN GROUND WATER MONITORING WELLS

TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

MAY 14 - 16, 1991

Well Well Well Well Well Well Well Well Well Well

MW-1S MW-1SI MW-2 MW-3S MW-3SI MW-3SI MW-4 MW-5S MW-5SI MW-5DI

-

(Duplicate)

Inorganic Compounds
5.0 U 8.16

Cadmium 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5;0 U 5.0 U 5.0 U

Chromium (Total) 10 U 23.1 172 14.2 20.7 24.6 10.8 101 U 83.0 21.8

Copper \ 8.47 B* 8.42 B* 83.5 * 6.9 B* 164 * 172 * 6.0 U 30.4 * 9.53 B* 20.9 B^

Mercury 0.37 "0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Nickel 19.8 B 13 U 32.4 B 13 U 220 230 13 U 35.1 B 63.8 13 U

Zinc 241 * 283.0 189 * 3.0 * 484 * 470 * 124 109 * 111 * 109 *

Cyanide (Total) 10.0 U 10.0 U 28^ 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

Conventional Parameters

Specific Conductance (umhos/cm) 443 1,700 2,500 1,100 280 280 11,000 880 15,500 6,000

Specific Conductance (umhos/cm) 438 1,980 2,700 1,200 290 290 11,000 900 3,950 7,000

Specific Conductance (umhos/cm) 450 2,040 3,000 1,700 280 280 11,000 880 2,500 7,000

Specific Conductance (umhos/cm) 460 2,080 3,200 950 285 285 10,900 850 2,310 7,200

pH 6.52 6.48 6.90 7.02 5.05 5.05 6.24 6.63 6.65 6.84

pH 6.51 6.55 6.89 6.89 5.03 5.03 6.23 6.51 6.81 6.79

pH 6.50 6.55 6.85 6.81 5.02 5.02 6.22 6.74 6.85 6.78

pH 6.50 6.55 6.78 6.85 5.02 5.02 6.17 6.51 V 6.82 6.77

Notes: - All inorganic compound concentrations are in ug/l (parts per billion), unless noted otherwise.

B • Indicates the reported value is greater than the Instrument Detection Level, but less than the CRDL.

*  - Indicates duplicate analysis was not within control limits.

U - Indicates element was analyzed for but not detected. The number shown is the detection limit.

s



TABLE A (Continued)

SUMMARY OF DETECTED COMPOUNDS IN GROUND WATER MONITORING WELLS
TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

HAY U - 16, 1991

Well Well Well Well Well Well

MW-5D MW-6 MW-7 MW-8 MW-9S MW-9S MW-91 MW-90

(Duplicate)

8.A9 5.0 U 5.0 U 5.0 U 11.7 11.2 13.2 1A.1

11.5 10 U 1A.8 10 U 10 U 10 U 10 U 10 U

A3.6 * 11.8 B 10.7 B 8.51 B 19.5 B 22.2 B 36.3 A7.6

13 U 13 U 13 U 13 U 22.7 B 35.6 B 13 U 13 U

218 * 25.8 75.3 18.1 B 296 39A 33.1 95.A

13,000 1,600 700 120 590 590 12,500 1A,000

18,000 1,620 900 60 A20 A20 12,000 18,000

17,000 1,650 900 65 A30 A30 12,500 19,000

18,000 1,650 900 61 AAO AAO 12,500 21,000

6.57 6.AA 6.19 7.5A 5.9A 5.9A 6.63 6.36

6.6A 6.A5 6.31 6.93 6.16 6.16 6.AO 6. AA

6.62 6.A6 6.3A 6.59 6.29 6.29 6.33 6.59

6.67 6.A6 6.36 6.A3 6.37 6.37 6.31 6.69

Well

HW-10S

Well

HW-10I

Inorganic Compounds

Cadmium

Chromium (Total)

Copper

Nickel

Zinc

Conventional Parameters

Specific Conductance (umhos/cm)

Specific Conductance (umhos/cm)

Specific Conductance (umhos/cm)

Specific Conductance (umhos/cm)

pH

pH

pH

pH

5.0 U

10 U

76.8

13 U

20.8

1.250

900

500

A50

7.35

7.23

7.2A

7.2A

10.8

92.3

38.5

15.0 B

82.0

12,000

15,000

15,000

15,000

7.38

7.8A

7.83

7.75

NoL- ■ All inorganic compound concentrations are in ug/l (parts per billion), unless noted otherwise.
B - indicates the reported value is greater than th^e Instruaent Detection Level, but less than the CRDL.
*  - Indicates duplicate analysis was not within control limits.
U - indicates element was analyzed for but not detected. The number shown is the detection limit...



TABLE A (Continued)

SUMMARY OF DETECTED COMPOUNDS IN GROUND WATER MONITORING WELLS

TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

MAY K • 16, 1991

Well

MW-10D

Well

HW-11

Well

MW-12

Well

MW-13

Inorganic Compounds

Cadmi um 12.5 5.0 U 5.0 U 5.0 U

Chromium (Total) 10 U . 10 U 10 U 13.1

Copper A2.1 7.20 B 6.0 U 9.67 B*

Nickel 13 U 13 U 13 U 15.0 B

Zinc 50.3 128 12.9 B 113 *

Conventional Parameters

Specific Conductance (umhos/cm)

Specific Conductance (umhos/cm)

Specific Conductance (umhos/cm)

Specific Conductance (umhos/cm)

pH

PH

pH

pH

20,000 78 365 425

20,000 75 400 411

20,500 81 395 410

21,000 80 400 409

6.88 5.70 5.87 6.80

6.82 5.72 6.10 6.64

6.84 5.78 6.18 6.43

6.78 5.74 6.19 6,22

Notes: " All inorganic compound concentrations are in ug/l (parts per billion), unless noted otherwise.

B  - Indicates the reported value is greater than the Instrument Detection Level, but less than the CRDL.

*  • Indicates dupl icate analysis was not within control limits.

U - Indicates element was analyzed for but not detected. The number shown is the detection limit.
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SEPTEMBER 23 - 25, 1991 -==========

MW-1S MW-1SI HW-2 HW-3S
Well
HM-3S

(Duplicate)
HW-3SI

Well
MW-4

Well
HU-5S

Well- Well
HU-5SI HW-5DI

8010 Volatile Organic Confounds
chlorobenzene
chloroethane
1.2-dichlorobenzene
1.3-dichlorobenzene
1,A-d i chIorobenzene
1.1-dichloroethane
1.2-dichloroethane (HOC)
1.1-dJchloroethene
1.2-dichloroethene (total)
1,1,2,2-tetrachloroethane
tetrachlorcethene
trichloroethene
t r i ch I o no f I uoron>e t h ane
vinyl chloride

8020 Volatile Organic Compounds
benzene
chlorobenzene
1,A-dichlorobenzene
1,2-dichlorobcnzene
xylenes, total

Inorganic Compounds
Cadmiua
Chromium (Total)
Copper
Nickel
Zinc

Conventional Parameters
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOO
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOO
Specific Conductance (urhos/cm)
SMcific Conductance (umhos/cm)
SMcific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
pH
pH
pH

pH

1 U

1
1 U
1 U

1 U
1 U
1 U
1 U

2.2
1 U

1 u
1 u
13

1.1

1 U
1 U

1 U
1 U
1 U

3.0 U
11.6
8.8 B
29.5 a
75.A *

88

107
73
81

AO.AOO
AO,800
AO,AOO
AO,500
1,050
1,000
950
900

6.55
6.A5
6.A5
6.A1

18

1 U
3.1

1 U

1
6.5

1 U
1 U

13
1 U
1 U

l.A
1 U

5.3

U

1 U

20
1 U

3.3
1 U

3.0 U
13.A

7.1 B
18.0 B
A9.0 *

196
173
185
235

33,200
33,800
33,500
33,200
3,500
3,600
3,700
3,700
6.75
6.7A
6.75

690 E

10 U
21
2A
10 U
10 U
10 U
10 U

10 U

10 U
10 U
10 U
10 U

10 U

10 U
920 E
25
23
10 U

3.0 U
12.1
9.7 B
13.9 B
199 *

532
A81

502
515

7A~,000
72,700
72,500
71,A00
3,100
A, 200
6,300
A. 300
6.98
6.9A
6.93
6.93

120

6.5
210
5
lA

8.6
5
5

5.5
5
5
5
5

9.5

110

6.5
190
5

12
8.6

5
5

5.5
5
5
5
5

9

5 U
lAO
1A

260 E
5 U

3.0 U
10 U

10.7 B
12 U

76.2 *

290
230
256
275

AO,900
AO.600
AO,100
39.500
I.AOO
I.AOO
I.AOO
2,000
6.76

7.05
6.66
6.83

5 U
130
lA

230 E
5 U

3.0 U

10 U

6.5 B
12 U

9A.8 *

33

A1
36
37

AO.300
AO,300
AO,300
AO,000
I.AOO
I.AOO
I.AOO
2,000
6.76

7.05
6.66
6.83

1.5
1 U

11
1 U

1 U
1 U
1 U

1 U
1 U

1.1
1 U
1 U
1 U

1 U

1 U
1
1 u

9.3
1 U

3.0 U

1A.5
10.A B
16.8 B
55.0 *

19
19

21
22

15.300
15,200
15.100
15,000

A50
A70
A70
A80

A.7A
A.66
A.59
A.65

ssssssssc

u

1 u
1 u
1 u
1 u

1 u
7.8

1
1.1
97 E

1 U
1 U
1 U

1 U

18

1 U
1 U
1 U

1 U
1 U

3.0 U
10 U

5.0 U

12 U
72.5

102
103
121
108

18,500
18.300
18,200
18,000

900
1,100
1.200
1,150
6.09
5.81
5.78
5.81

sssssssssa

• - Indicates duplicate analYsis thrUneac'catiltrati^ range of the CC/HS instrunent.
S : llSlSJn tolut net detected, the nutf^r sh.un is the detection ti.it.

50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U

5800 E

50 U
50 U
50 U
50 U

1200 E

50 U
50 U
50 U
50 U
50 U

3.0 U
10 U

23.8 B
28.3 B
110 *

3,220
3,380
3,250
2,930
23,A00
25,100
25,100
2A,900
1,300
1,300
1,300
I.AOO
7.80
7.05
6.53
6.6A

1 u 1 U

38 1 U

A.6 2.9

1 U 1 U

1 U 1 U

32 22

1 U 2.1

1 U 1 U

36 69 E

1 U 1 U

1 U 1.6

1.2 3

1 U 1 U

92 E 38 E

1 6.7

1 U 1 U

1 U 1 U

6.3 6.2

1.8 1 U

3.0 U A.O B

58.9 10 U

6.8 B 15.1 B

58.A 12 U

158 * 63.6 *

181

165
177
170

23,000
21,700
21,900
21,900
15,000
7,500
10,000
60,000
6.72
6.3A
6.38
6.18

193

199

202
203

20,000
21,000
19,900
20,300
8,000
8,000
8,500
8,500
7.OA
7.OA
7.05
7.08
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TABLE A (Continued)

SUMMARY OF DETECTED COMPOUMDS IN GROUHDWATER MONITORING WELLS
TEXTRON-LYCOMING, STRATFORD, CONNECTICUT ^ ^

SEPTEMBER 23 - 25, 1991 ^ ^ =5:=:====s«=s======»=======«=

... — j;:

8010 Volatile Organic Compounds
1,1-dichloroethane
1.1-dichloroethene
1.2-trans-dichloroethene
1,2-dichloropropane

trichloroethene
trichlorofluoromethane

vinyl chloride

1 U

1 U

l.A

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

1 U

2.1 1 U 1 u 1 u 1 u

1 U 1 u / 1 U 1 u 1 u

1 U 1 U 1 u 1 u 1 u

A.A 1 u 1 u 1 u 1 u

1 U 1 u 1 U 1 u 1 u

70 E 1 u 1 u 1 u 1 u

1 U 1 u 1 u 1 u 1 u

2.A

1 U

1 U

1 U

1 U

1 U

1.1

7.7

1 U

1 U

1 U

1 U

1 U

1 U

5.8

2.7

280 E

1 U

A.l

1 U

2.3

Inorganic Compounds
Cadmium

Chromium (Total)

Copper

Nickel

Zinc

13.A

10 U

32.9

16.5 B

208 *

3.0 U

10 U

6.3 B

12 U

79.1

3.0 U

10 U

5.5 B

12 U

A5.6

3.0 U

1A.2

6.13 B

12 U

58.9

25.7

10 U

12.9 B

32.3 B

321

12.1

11.8

26.5

12 U

69.9

12.5

10 U

32.6

12 U

30.9

3.0 U

10 U

5.0 U

12 U

A8.7

8.0

10 U

20.1 B

12 U

79.7

lA.O

10 U

26.0

12 U

A5.0

Conventional Parameters

Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Total Organic Carbon (TOC)
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
pH

pH

pH

pH

ASA 199 A9

A57 1A2 53

AA7 196 52

A26 190 A9

16,200 18,700 12,300

1A,800 18,200 12,200

13,000 17,600 11,300

12.800 17,500 11,000

25.000 1.800 680

25.000 1,950 680

28,000 1,900 680

28,000 1,900 650

6.AA 7.A2 6.06

6.AA 6.57 6.12

6.A3 6.37 6.11

6.AA 6.55 6.17

10 U

10 U

10 U

10 U

6,000

6,100

6,300

6,300

500

150

80

79

5.OA

A.80

5.26

5.21

A8 200 108 55 367 717

A8 253 103 59 385 68A

5A 2AA lOA 53 3A9 697

A8 25A 108 63 A33 633

18,300 15,800 11.500 12,A00 17,A00 9,900

18,200 15,000 11,300 12,500 16,800 9,700

17.900 1A.600 10,800 12,700 15,700 9,300

17,900 15,000 10,300 13,100 15,500 8,900

700 15,000 21,200 .  500 20,000 22,000

700 17,000 21,000 500 19,500 22,000

700 16,000 20.300 A80 • 18,000 22,500

^ 700 16,000 20,800 AOO 18,000 22,500

5.91 6.30 6.2A 6.A5 6.96 5.59

6.03 6.30 6.39 6.98 6.93 5.69

6.2A 6.AO •6. A3 6.99 6.8A 5.61

6.22 6.56 6.A5 . 6.70 6.78 5.63

____________-3_---5:=====r:=3=====s========-==*== = = =========

unt^^. - AU voiatUe organic, inorganic and conventional conpound concentrations are in ug/l unless noted otherwise.
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TABLE A (Continued)

SUMMARY OF DETECTED COMPDUMDS IN GROUNDWATER HOMITORIHG WELLS
TEXTRON-LYCOHING, STRATFORD, CONNECTICUT

SEPTEMBER 23-25, T991

8010 Volatile Organic Conipounds
tetrachloroethene

trichloroethene

Inorganic Compounds

Copper

Zinc

Conventional Parameters

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Halogens (TOX)

Total Organic Carbon (TOO

Total Organic Carbon (TOG)
Total Organic Carbon (TOO

Total Organic Carbon (TOO
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (umhos/cm)
Specific Conductance (unhos/cm)
pH

pH

pH

pH

Well Well Well

MW-11 HW-12 MW-120UP KW-13

(Duplicate)

1 U 13 lA 3.8

1 U 13 lA 1.9

6.6 B 5.8 B 5.0 U 5.0 U

229 85.1 88.9 95.0

10 U 2A 22 19

10 U 22 29 22

10 U 2A 30 29

10 U 36 31 26

17,000 7.900 7,800 8,300

17,000 7,900 7,800 8,200

16,700 7,800 7.800 8,200

16,700 7,900 7,800 8,200

110 A20 A20 A80

100 A30 A30 .  A60

100 A30 A30 A70

100 A30 A30 A65

6.02 5.71 5.71 5.68

5.83 5.7A 5.7A 5.36

5.83 5.80 5.80 5.31

5.82 5.8A 5.8A 5.2/'

roirs^^iri^roreHrrrrganrcrinorganic and conventional confound concentrations are in ug/1
B  indicates the reported value is greater than the Instru^^nt Detection Level, but less than the CRDL.
• - Indicates duplicatc: analysis was not within control limits. .
U - Indicates element was analyzed for but not detected. The nunfcer shown is the detection limit.
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chlorobenzene

chloroethane

chloroform (THM)

dibromochloromethane (THM)

9

9

t 9

9

9

1.3

1.6

2.3

1.5

1.3

5.0

5.0

12.5

1.9

5.0

1.6

1.9

4.2

1.8

1.6

2.38E+00

2.28E^-00

1.69E+01

2.20E+00

2.38E+00

1

1,2-dichlorobenzene

1,4-dichlorobenzene

1.1-dichloroethane

1.2-dfchloroethane (EDC)
l.l-dlchloroethene

9

9

9

9

9

2.3

2.3

3.4

2.3

2.3

12.5

12.5

12.5

12.5

12.5

4.2

4.2

5.3

4.2

4.2

1.69E+01

1.69E+01

1.76E+01

1.69E+01

1.69E+01
1 1 i2-trans-dlchloroethene

dichloromethane

trans-1,3-dichloropropene
1.1,2,2-tetrachloroethane

1.1.1,2-tetrachloroethane

9

9

9

9

9

2.3

2.7

2.3

1.3

1.3

12.5

12.5

12.5

5.0

2.5

4.2

4.5

4.2

1.6

1.6

1.69E+01

1.50E+01

1.69E+01

2.38E+00

2.38E+00

(

\  ;

tetrachloroethene

1.1.1-trichloroethane

1.1.2-trichloroethane

trichloroethene

trichlorofluoromethane

13

13

9

13

9

1.2

1.2

1.8

2.1

2.3

5.0

5.0

12.5

27.0

12.5

1.4

1.4

2.9

4.3

4.2

1.43E+00

1.43E+00

2.38E+00

5.50E+01

1.69E+01
l_ '

vinyl chloride

benzene

chlorobenzene

1,4-dichlorobenzene

1,2-dichlorobenzene

9

12

7

7

7

2.8

/  1.2

2.0

2.4

2.4

25.0

2.5

7.5

7.5

7.5

6.4

1.3

2.6

3.3

3.3

7.63E+01

2.50E-01

7.92E+00

9.05E+00

9.05E+00

1

1

ethylbenzene
toluene

xylenes

Barium

Cadmium

9

12

12

4

26

1.6

1.8

2.1

69.6

5.1

5.0

14.0

5.0

490.0

50.0

2.1

2.7

2.8

172.8

6.6

2.38E+00

1.49E+01

1.59E+00

4.67E+04

8.03E+01

:  1

'lJ

1  ̂

Chromium (Total)
Chromium (Hexavalent)
Copper
Iron

Manganese

26

23

23

7

6

22.8 ,

4.8

17.9

7,069.5

492.8

290.0

80.0

120.0

35,330.0

590.0

46.9

8.9

32.7

11,623.6

496.7

3.92E+03

2.85E+02

1.35E+03

1.71 E+08

7.37E+03
1  1

I Mercury
Nickel

Selenium - - -

Silver - ' " '

Zinc ~

25

23

3

4

23

1.0

24.8

5.0

5.0

49.1

2.0

140.0

5.0

5.0

790.0

1.0

37.0

5.0

5.0

147.0

4.09E-02

1.10E+03

O.OOE+00

O.OOE+00

4.17E+04



WELL1

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

TEXTRON-LYCOMING. STRATFORD, CONNECTICUT

TOTAL
f

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 22 35.2 970.0 174.7 3.63E+04

Cyanide (Amenable) 22 15.0 190.0 .30.5 1.60E+03

Total Organic Halogens (TOX) 19 92.9 135,750.0 7,339.0 9.21 E+08

Total Organic Carbon (TOC) 19 29,647.7 109,500.0 44,306.5 6.66E+08

Specific Conductance (umhos/cm) 24 1,591.2 3,688.8 1,874.9 9.69E-t-05

pH 26 6.7 7.5 6.7 7.71 E-02

Radium 5 1.1 1.4 1.1 3.75E-02

Gross Beta 5 2.0 35.1 7.8 2.90E+02

Gross Alpha 5 2.2 24.3 5.9 1.31E+02

phenol 8 19.2 630.0 98.9 5.23E+04

Turbidity 4 34.8 500.0 154.4 6.55E+04

Sulfate (S04) 8 69,779.5 800,400.0 335,063.1 7.40E+10

Nitrate, as N 4 1,281.3 38,400.0 14,656.3 3.55E+08

Chloride 7 89,888.5 1,782,000.0 550,386.4 4.23E+11

Sodium 8 76,772.5 596,500.0 354,035.1 2.23E+10

Ruorlde 0 0.0 0.0 NA NA

I

NOTE; All values in (jqI\ (ppb) unless noted otherwise.
TOX, TOC, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.

Number of samples Is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.



^  \ WELL1-D

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY .

\  }
TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

TOTAL

1 NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodlchloromethane (THM) 1 2.5 2.5 2.5 NA
(

chlorobenzene 1 2.5 2.5 2.5 NA

chloroethane 1 2.5 2.5 2.5 NA

chloroform (THM) 1 2.5 2.5 2.5 NA
1

dibromochloromethane (THM) 1 2.5 2.5 2.5 NA

1,2-dichlorobenzene 1 2.5 2.5 2.5 NA

1,4-dichlorobenzene 1 2.5 2.5 2.5 NA

1,1-dichloroethane 1 2.5 2.5 2.5 NA

1,2-dichloroethane (EDC) 1 2.5 2.5 2.5 NA

1,1-dichloroethene 1 2.5 2.5 2.5 NA

1,2-trans-dichloroethene 1 2.5 2.5 2.5 NA

dichloromethane 1 2.5 2.5 2.5 NA

trans-1,3-dichloropropene 1 2.5 2.5 2.5 NA

1,1,2,2-tetrachloroethane 1 2.5 2.5 2.5 NA

1.1,1,2-tetrachloroethane 1 2.5 2.5 2.5 NA

tetrachloroethene 2.5 2.5 2.5 NA

1,1,1 -trichloroethane 1 2.5 2.5 2.5 NA

1,1,2-trichloroethane 1 2.5 2.5 2.5 NA

trichloroethene 1 2.5 2.5 2.5 NA

trichlorofluoromethane 1 2.5 2.5 2.5 NA
1

vinyl chloride 1 2.5 2.5 2.5 NA

benzene 1 1.0 1.0 1.0 NA

chlorobenzene 1 2.5 2.5 2.5 NA

V  _ 1,4-dichlorobenzene 1 2.5 2.5 2.5 NA

1,2-dichlorobenzene 1 2.5 2.5 2.5 NA

ethylbenzene 1 2.5 2.5 2.5 NA

L toluene 2.5 2.5 2.5 NA

xylenes 1 2.5 2.5 2.5 NA
1

Barium 0 0.0 0.0 NA NA

,  ' Cadmium 2 4.5 8.0 5.3 1.51E+01

Chromium (Total) 2 5.0 5.0 5.0 O.OOE+00

Chromium (Hexavalent) 2 25.0 25.0 25.0 O.OOE+00
'( Copper 2 12.5 12.5 12.5 O.OOE+00

Iron 0 0.0 0.0 NA NA

Manganese 0 0.0 0.0 NA NA

Mercury 2 1.0 1.0 1.0 O.OOE+00

Nickel 2 20.0 20.0 20.0 O.OOE+00

Selenium 0 0.0 0.0 NA NA

Silver 0 0.0 0.0 NA ^  NA
Zinc 2 395.0 780.0 490.0 1.68E+05



WELL1-D

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

COMPOUND
f

SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 2 3.5 5.0 3.8 3.12E+00

Cyanide (Amenable) 2 2.2 5.0 3.0 8.00E-I-00

Total OrganicTHaiogens (TOX) 1 79,875.0 79,875.0 79,875.0 NA

Total Organic Carbon (TOC) 1 26,435.0 26,435.0 26,435.0 NA

Specific Conductance (umhos/cm) 2 1,321.5 1,587.5 1,343.8 1.19E+05

pH 2 6.4 6.5 6.4 2.76E-02

Radium 1 1.0 1.0 1.0 NA

Gross Beta 1 1.0 1.0 1.0 NA

Gross Alpha 1 1.0 1.0 1.0 NA

phenol 1 25.0 25.0 25.0 NA

Turbidity 1 1.0 1.0 1.0 NA

Suifate (S04) 1 5.0 5.0 5.0 NA

Nitrate, as N 1 5.0 5.0 5.0 NA

Chloride 1 5.0 5.0 5.0 NA

Sodium 1 1.0 1.0 1.0 NA

Fluoride 0 0.0 0.0 NA NA

NOTE: All values in A/g/l (ppb) unless noted otherwise.
TOX, TOG. Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.
Number of samples is total number of analyses exceeding method detection limits.

For undetected compounds, 1/2 the detection limit was used in the calculations.



'

WELL2

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

;  )
TOTAL

—. NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM) 9 1.7 25.0 4.1 6.61 E+01

chlorobenzene 9 76.7 1,060.0 310.0 1.75E+05
-  ̂ chloroethane 9 3.5 12.5 7.0 7.43E+01

r
chloroform (THM) 9 1.7 25.0 4.1 6.61 E+01

1 dibromochloromethane (THM) 9 1.7 25.0 4.1 6.61 E+01

1.2-dlchloroben2ene 9 31.0 856.0 212.7 4.42E+04

1,4-dichloroben2ene 9 5.8 369.0 47.6 1.78E+04

1
1.1-dichloroethane 9 17.7 71.5 31.1 7.40E+02

1,2-dichloroethane (EDO) 9 4.3 25.0 9.3 1.33E+02

1,1-dich!oroethen6 9 3.0 25.0 6.7 8.07E+01
1 1,2-trans-dlchloroethene 9 4.5 15.7 8.5 6.43E+01

- dichloromethane 9 3.6 25.0 7.1 7.87E+01

trans-1,3-dichloropropeno 9 3.0 25.0 6.7 8.07E+01

1,1,2,2-tetrachloroethane ,  9 1.8 25.0 4.2 6.60E+01

1,1,1,2-tetrachloroethane 9 1.7 25.0 4.1 6.61 E+01

tetrachloroethene 13 1.4 25.0 3.2 3.97E+01

1,1,1 -trichioroethane 13 1.4 25.0 3.2 3.97E+01

1,1,2~trichloroethane 9 3.0 25.0 6.7 8.07E+01

trichloroethene 13 2.1 6.0 4.0 4.05E+01

trichlorofluoromethane 9 3.0 25.0 6.7 8.07E+01

vinyl chloride 9 4.8 25.0 10.5 1.25E+02

benzene 12 1.5 2.5 2.1 5.88E+00

chlorobenzene 7 68.1 2,200.0 515.2 9.15E+04

1,4-dichlorobenzene 7 3.3 25.0 6.5 9.05E+00

1,2-dichlorobenzene 7 11.2 350.0 101.3 2.26E+04

ethylbenzene 9 2.9 5.0 5.3 6.24E+01

L. ' toluene 12 3.1 18.0 5.9 6.44E+01

xylenes 12 3.7 11.5 6.1 3.67E+01
"  , Barium 4 124.9 390.0 179.6 2.44E+04

Cadmium 26 4.5 5.0 4.6 7.97E-01

Chromium (Total) 26 17.0 350.0 42.7 6.09E+03
,'"^1 Chromium (Hexavalent) 23 4.7 130.0 12.9 7.76E+02

uJ Copper 23 14.0 130.0 25.1 1.07E+03

Iron 7 3,853.4 16,710.0 6,952.5 4.32E+07

Manganese 6 ^  2,335.6 5,300.0 2,680.0 1.88E+06

Mercury 25 1.0 1.0 1.0 O.OOE+00

Nickel 23 25.3 70.0 32.9 4.33E+02

— Selenium 4 5.0 5.0 5.0 O.OOE+00

Silver 4 17.5 750.0 191.3 1.39E+05

Zinc 23 37.8 920.0 127.6 4.61 E+04



WELL2

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

TOTAL
•

NUMBER OF GEOMETRIC •

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 22 37.5 780.0 167.6 3.03E+04

Cyanide (Amenable) 22 12.7 50.0 21.9 2.63E+02

Total Organic Halogens (TOX) 19 428.3 620,750.0 40,978.3 2.05E+10

Total Organic Carbon (TOC) 19 52,455.9 181,325.0 64,148.0 1.41E+09

Specific Conductance (umhos/cm) 24 2,669.3 5,882.5 3,062.6 2.32E+06

pH 26 6.9 7.9 6.9 1.01E-01

Radium 5 1.0 1.0 1.0 O.OOE+00

Gross Beta 5 2.0 30.9 7.0 2.24E+02

Gross Alpha 5 1.8 10.6 3.1 2.20E+01

phenol 8 16.5 32.5 19.9 6.28E+01

Turbidity 4 16.7 250.0 83.7 1.59E+04

Sulfate (S04) a 96,898.0 741,800.0 381,544.4 1.67E+10

Nitrate, as N 4 1,804.7 29,600.0 15,041.3 2.30E-t-08

Chloride 7 151,437.8 1,194,000.0 750,343.6 8.95E+10

Sodium 8 118,406.5 838,000.0 586,056.4 9.54E+10

Fluoride 0 0.0 0.0 NA NA

* J

NOTE: All values in ;/g/l (ppb) unless noted othenvise.
TOX, TOO, Specific Conductance and pH are the average of four replicate samples
fotfeach sampling quarter.
Number of samples is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.



WELL3

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

/
TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

/

-

TOTAL

NUMBER OF iGEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM) 9 1.3 5.0 1.6 2.38E+00

1 chlorobenzene 9 3.4 825.0 93.5 9.02E+04
1  j

chloroethane 9 2.6 12.5 4.6 2.03E+01

r~ chloroform (THM) 10 1.3 5.0 1.6 2.04E+00

'  ̂ dibromochloromethane (THM) 9 1.3 5.0 1.6 2.38E+00

1,2-dichlorobenzene 9 20.0 473.0 106.0 3.98E+04

1,4-dlchlorobenzene 9 2.3 12.5 4.2 1.69E+01

1,1-dichloroathane 9 14.5 57.4 28.4 6.06E+02

1,2-dlchloroothane (EDC) 9 2.3 12.5 4.2 1.69E+01

r - 1,1-dlchloroethene 9 2.3 12.5 4.2 1.69E+01

1,2~trans-dichloroethene 9 3.6 21.0 6.8 5.93E+01
1  /

dichloromethane 9 2.3 12.5 4.2 1.69E+01

trans-1 .S-Kjichloropropene 9 2.3 \  12.5 4.2 1.69E+01

i 1,1,2,2-tetrachloroethane 9 1.3 5.0 1.6 2.38E-t-00

1,1.1,2-tetrachloroethane 9 1.3 2.5 1.6 2.38E+00

tetrachloroethene 13 1.4 5.0 1.7 2.15E+00

i 1,1,1-trichloroethane 13 1.2 2.5 1.4 1.43E+00

1,1,2-trichloroethane 9 2.3 12.5 4.2 1.69E+01

trichloroethene 13 1.6 4.0 1.9 2.15E+00

trichlorofluoromethane 9 2.3 12.5 4.2 1.69E+01

vinyl chloride 9 3.3 25.0 7.6 9.20E+01

benzene 12 1.2 2.5 1.3 3.39E-01

1 chlorobenzene 7 5.2 825.0 120.3 1.35E+05

1,4-dichlorobenzene 7 5.8 473.0 70.7 4.41 E+04

1,2-dichlorobenzene 7 3.1 5.6 3.9 8.45E+00

ethylbenzene 9 1.9 5.0 2.4 2.74E+00
1

toluene 12 1.8 11.0 2.5 8.78E+00

xyienes 12 3.1 22.0 4.9 3.79E+01

Barium 4 111.7 390.0 200.0 2.41 E+04

u  ' Cadmium 26 5.3 50.0 7.0 8.45E+01

Chromium (Total) 26 18.2 210.0 36.9 1.81E+03

1

\
Chromium (Hexavalent) 23 4.5 60.0 7.3 1.27E+02

''
L- , Copper 23 15.8 180.0 28.3 1.49E+03

Iron 7 4,898.1 29,200.0 13,607.1 1.63E+08

,  1 Manganese 6 5,923.7 15,800.0 7,831.7 5.55E+06

1 Mercury 25 1.0 1.0 1.0 O.OOE+00

Nickel 23 22.0 90.0 30.0 4.44E+02

'  ̂ Selenium 4 4.2 5.0 4.4 1.56E+00

J Silver 4 5.0 5.0 5.0 O.OOE+00

Zinc 23 45.0 750.0 128.4 3.58E+04



WELLS,
GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

TEXTRON-LYCOMING, STRATFORD, CONNECTICUT
" 1

1

COMPOUND

TOTAL ^

NUMBER OF GEOMETRIC

SAMPLES MEAN MAXIMUM AVERAGE VARIANCE 1
Cyanide (Total)
Cyanide (Amenable)
Total Organic Halogens (TOX)
Total Organic Carbon (TOC)
Specific Conductance (umhos/cm)

22

22

19

19

24

26.5

11.1

136.3

46,444.4

2,199.3

950.0

50.0

974,000.0

"352,375.0
7,235.0

166.3

19.6

55,193.3

63,170.5

2,558.0

5.35E+04

1.75E+02

4.77E+10

5.55E+09

2.37E+06

\

1

!  i

'v j'
pH

Radium

Gross Beta

Gross Alpha
/  phenol

26

5

5

7.0

1.0

2.1

2.2

18.7

7.7

1.0

44.9

14.2

100.0

7.0

1.0

9.8

4.0

31.7

1.68E-01

O.OOE+00

4.82E+02

3.97E+01

8.14E+02
Turbidity
Sulfate (S04)
Nitrate, as N

Chloride

Sodium

4

8

4

7

8

49.5

53,678.7

1,715.4

140,473.1

89.266.7

500.0

543,750.0

48,000.0

1,205,750.0

737,510.0

183.9

223.919.4

17,911.3

724,593.6

431.519.5

5.06E+04

2.65E+10

5.40E+08

3.60E+10

2.48E+10

/

Ruofide
KIOTE^* All %#alllA^ In

0 0.0 0.0 NA NA

"'"OX, TOC, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.
Numt}er of samples is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.

1



WELL3-D

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

COMPOUND

TOTAL

NUMBER OF GEOMETRIC

SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM) 3 1.4 2.5 1.5 7.50E-01

chlorobenzene ^  3 1.4 2.5 1.5 7.50E-01

-

chloroethane 3 1.4 2.5 1.5 7.50E-01

chloroform^fTHM) 3 1.4 2.5 1.5 7.50E-01

dibromochloromethane (THM) 3 1.4 2.5 1.5 7.50E-01

1,2-dichlorobenzene 3 5.9 3.1 6.30E+00

1,4-dichlorobenzene 3 1.4 2.5 1.5 7.50E-01

, 1,1 -dichloroethane 3 1.4 2.5 1.5 7.50E-01

1,2-dichloroethane (EDC) 3 1.4 2.5 1.5 7.50E-01

1,1-dlchloroethene 3 1.4 2.5 1.5 7.50E-01

1,2-trans-dichloroethene 3 1.4 2.5 1.5 7.50E-01

dichloroiTiethane 3 1.4 2.5 1.5 7.50E-01

trans-1,3-dlchloropropene 3 1.4 2.5 1.5 7.50E-01

1,1,2,2-tetrachloroethane 3 1.4 2.5 1.5 7.50E-01

1.1,1,2-tetrachloroethane 3 2.5 1.5 7.50E-01

tetrachloroethene 3 1.4 2.5 1.5 7.50E-01

1,1,1-trichloroethane 3 1.4 2.5 1.5 7.50E-01

.  j 1,1,2-trlchloroethane 3 1.4 2.5 1.5 7.50E-01

trlchloroethene 3 1.4 2.5 1.5 7.50E-01

trichlorofluoromethane 3 1.4 2.5 1.5 7.50E-01

^vlnyl chloride 3 1.4 2.5 1.5 7.50E-01

benzene 3 1.0 1.0 1.0 O.OOE+00
_

chlorobenzene 1 2.5 2.5 2.5 NA

1,4-dichlorobenzene 1 2.5 2.5 2.5 NA

1.2-dichlorobenzene 1 2.5 2.5 2.5 NA

ethytbenzene 3 1-4 2.5 1.5 7.50E-01

toluene 3 1.4 2.5 1.5 7.50E-01

xylenes 3 1.4 2.5 1.5 7.50E-01

1 Barium 0 0.0 0.0 NA NA

Cadmium 4 9.7 70.0 21.9 1.04E+03

Chromium (Total) 4 7.1 10.0 7.5 8.33E+00

1 Chromium (Hexavaient) 4 11.2 25.0 15.0 1.33E+02

Copper 4 522.7 860.0 557.5 5.44E+04

Iron 0 0.0 0.0 NAi  NA

; Manganese 0 0.0 0.0 n;̂  NA

! Mercury 4 1.0 1.0 1.0 O.OOE+00

Nickel 4 1,355.7 1,630.0 1,395.0 1.21E+05

Selenium 0 0.0 0.0 n;t  , NA

Silver 0 0.0 0.0 n;\  NA

Zinc 4 3,120.2 4,460.0 3,210.0 8.17E+05



'  I

WELL3-D

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 4 7.1 40.0 13.1 3.22E+02

Cyanide (Amenable) 4 3.3 5.0 4.0 4.00E+00

Total Organic Halogens (TOX) 3 249.9 741,250.0 247,090.7 1.83E+11

Total Organic Carbon (TOC) 3 5,192.8 8,015.0 5,593.3 6.13E+06
Specific Conductance (umhos/cm) 4 1,272.0 2,047.5 1,394.4 3.66E+05

pH 4 4.6 4.8 4.6 2.07E-02

Radium 1 1.0 1.0 1.0 NA

Gross Beta 1 1.0 1.0 1.0 NA

Gross Alpha 1.0 1.0 1.0 NA

phenol 1 25.0 25.0 25.0 NA

Turbidity 1 1.0 1.0 1.0 NA

Sulfate (S04) 1 5.0 5.0 5.0 NA

Nitrate, as N 1 5.0 5.0 5.0 NA

Chloride 1 5.0 5.0 5.0 NA

Sodium 1 1.0 1.0 1.0 NA

Ruoride 0 0.0 0.0 NA NA

I

NOTE: All values in ij^\ (ppb) unless noted otherwise.
TOX, TOO, Specific Conductance and pH are the average of four repiicate samples
for each sampling quarter.
Numtier of samples is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.



WELL4

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING. STRATFORD, CONNECTICUT

-

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM) 11 1.5 8.0 2.1 5.32E+00

chlorobenzene 11 1.5 5.0 1.8 1.75E+00

chloroethane 11 2.0 12.5 3.6 1.28E+01

chloroform (THM) 13 1.2 5.0 1.4 1.46E+00

dibromochloromethane (THM) 11 1.4 2.5 1.6 1.74E+00

1,2-dichlorobenzene 11 2.0 12.5 3.6 1.28E+01

1,4-dichlorobenzene 11 2.0 12.5 3.6 1.28E+01

1,1-dichloroethane 11 12.2 33.7 15.7 7.73E+01

1,2-dichloroethane (EDO) 11 2.0 12.5 3.6 1.28E+01

1,1-dichloroethene 11 2.5 12.5 4.1 1.36E+01

1,2-trans-dichloroethene 11 143.9 544.7 231.7 2.99E+04

dichloromethane 11 2.0 12.5 3.6 1.28E+01

trans-1.3-dichloropropene 11 2.0 12.5 3.6 1.28E+01

1,1,2,2-tetrachloroethane 11 1.3 5.0 1.5 1.83E+00

1,1,1,2-tetrachloroethane 11 1.3 5.0 1.5 1.83E+00

tetrachloroethene '  15 1.2 5.0 1.4 1.22E+00

1,1,1 -trichloroethane 15 1.2 5.0 1.4 1.22E+00

1,1,2-trlchloroethane 11 2.0 12.5 3.6 1.28E+01

trichloroethene 15 5.6 154.3 19.4 1.68E+03

trichlorofluoromethane 11 2.0 12.5 3.6 1.28E+01

vinyl chloride 11 5.3 147.0 24.6 2.12E+03

benzene 14 1.1 2.5 1.2 2.05E-01

chlorobenzene 7 2.3 8.0 ^  3.4 7.92E+00

1,4-dichlorobenzene 7 2.4 7.5 3.3 9.05E+00

1,2-dichlorobenzene 7 2.4 7.5 3.3 9.05E+00

ethylbenzene ^  11 1.5 5.0 1.9 1.83E+00

toluene 14 1.5 4.0 1.8 9.72E-01

xylenes 14 2.1 5.0 2.8 1.91 E+00

Barium 4 193.9 580.0 288.8 6.04E+04

Cadmium 30 4.8 9.0 4.9 1.19E+00

Chromium (Total) 30 15.6 370.0 42.5 5.86E-I-03

Chromium (Hexavalent) 27 4.2 25.0 5.5 2.73E+01

Copper 27 14.1 100.0 22.6 6.91E-«-02

Iron 8 2,903.4 150,400.0 22,420.0 3.11E+09

Manganese 7 246.5 2,710.0 552.9 9.80E-t-05

Mercury 29 1.0 3.0 1.1 1.38E-01

Nickel 27 15.6 80.0 21.6 3.30E+02

Selenium 4 5.9 10.0 6.3 6.25E+00

Silver 4 5.0 5.0 5.0 O.OOE+00

Zinc 27 40.3 410.0 86.1 9.78E+03



WELL4

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 26 13.9 560.0 58.9 1.09E+04

Cyanide (Amenable) 26 9.8 50.0 17.3 1.44E+02

Total Organic Halogens (TOX) 23 294.1 829.250.0 44.407.2 3.10E+10

Total Organic Carbon (TOC) 23 21.760.6 87.555.0 25.967.7 2.47E+08

Specific Conductance (umhos/cm) 28 2.103.4 5.775.0 2,299.8 1.05E+06

pH 30 6.5 7.4 6.6 1.25E-01

Radium 5 1.0 1.1 1.0 3.91 E-03

Gross^Beta 5 2.1 44.5 9.7 4.73E+02

Gross Alpha 5 1.8 9.3 2.8 1.60E+01

phenol 9 15.4 100.0 25.8 6.98E-I-02

Turbidity 4 62.4 2.500.0 664.3 1.96E+06

Sulfate (S04) 9 31.490.1 431.750.0 129.739.4 1.14E+10

Nitrate, as N 5 4.550.3 33.000.0 108.993.0 5.58E-«-10

Chloride 8 137.414.1 874.500.0 571.622.5 1.27E+11

Sodium 9 122.927.6 901.000.0 502.887.9 7.96E+10

Fluoride 0 0.0 0.0 NA NA

I

I

NOTE: All values in //g/l (ppb) unless noted otherwise.
TOX, IOC, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.

Number of samples is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.



WELLS

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM) 10 1.6 25.0 3.8 6.35E+01

chlorobenzene 10 2.1 25.0 4.2 6.33E+01

chloroethane 10 2.9 12.5 6.2 7.46E+01

chloroform (THM) 12 1.5 25.0 3.3 4.94E+01

dibromochloromethane (THM) 10 1.6 25.0 3.8 6.35E+01

1,2-dichlorobenzene 10 3.5 12.9 7.3 7.08E+01

1,4-dichlorobenzene 10 2.7 25.0 6.1 7.60E+01

1,1-dichloroethane 10 32.2 147.0 53.1 3.22E+03

1,2-dichloroethan0 (EDO) 10 4.3 44.0 10.6 2.47E+02

1,1-dichloroethene 10 3.4 12.5 6.6 6.92E+01

1,2-trans-dichloroethene 10 149.8 6,600.0 1,154.5 3.30E+06

dichloromethane 10 4.1 12.5 7.7 6.86E-t-01

trans-1,3-dlchloropropene 10 2.7 25.0 6.1 7.60E+01

1,1,2,2-tetrachloroethane 10 1.6 25.0 3.8 6.35E+01

1,1,1,2-tetrachloroethane 10 1.7 25.0 3.9 6.34E+01

tetrachloroethene 14 7.1 26.0 10.7 8.75E+01

1,1,1-trichloroethane 14 17.1 81.0 29.9 5.18E+02

1,1,2-trichloroethane 10 2.9 25.0 6.2 7.52E+01

trichloroethene 14 13.2 37.0 16.1 1.20E+02

trichlorofluoromethane ^ 10 2.7 25.0 6.1 7.60E+01

vinyl chloride 10 11.5 559.0 89.3 2.52E+04

benzene 13 1.7 20.0 3.0 2.78E+01

chlorobenzene 8 2.9 50.0 8.4 2.46E+02

1,4-dichlorobenzene 8 3.1 50.0 8.9 2.47E+02

1,2-dichlorobenzene 8 3.1 50.0 8.9 2.47E+02

ethylbenzene 10 2.0 50.0 6.7 2.59E+02

toluene 13 2.5 50.0 8.0 2.74E+02

xylenes 13 3.8 15.0 8.0 1.81E+02

Barium 4 157.1 650.0 290.3 8.25E+04

Cadmium 26 4.9 60.0 6.7 1.14E+02

Chromium (Total) 26 39.2 690.0 81.6 1.68E+04

Chromium (Hexavalent) 23 4.5 25.0 6.3 4.05E+01

Copper 23 15.3 170.0 28.1 1.53E+03

Iron 7 10,882.5 27,670.0 14,865.0 6.65E+07

Manganese 6 3,052.1 ■  5,110.0 3,190.0 1.79E+06

Mercury 25 1.0 1.0 1.0 O.OOE+00

Nickel 23 28.7 90.0 41.4 5.35E+02

Selenium 4 5.0 5.0 5.0 O.OOE+00

Silver 4 5.0 5.0 5.0 O.OOE+00

Zinc 23 37.5 490.0 98.6 1.92E+04



WELLS

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 22 19.3 460.0 66.5 1.39E+04

Cyanide (Amenable) 22 12.9 270.0 31.4 3.25E+03

Total Organic Halogens (TOX) 19 668.2 1,642,750.0 133,553.1 1.77E+11

Total Organic Cartwn (TOC) 19 18,090.6 197,495.0 31,188.7 2.05E+09

Specific Conductance (umhos/cm)

MC

r

986.3 16,923.8 1,645.6 1.11E+07

pH 26 6.7 7.4 6.7 2.39E-01

Radium 5 1.0 1.0 1.0 O.OOE+00

Gross Beta 5 1.7 14.8 3.8 4.73E+01

Gross Alpha 5 1.7 6.6 2.3 7.04E+00

phenol 8 19.8 150.0 42.7 2.32E+03

Turbidity 4 48.1 400.0 176.1 3.02E+04

Sulfate (S04) 8 42,664.8 741,100.0 206,363.1 4.78E+10

Nitrate, as N 5 1,130.3 (  41,600.0 14,233.0 4.17E+08

Chloride ^ 7 65,613.3 4,241,700.0 754,657.9 3.15E+12

Sodium 8 46,307.3 2,809,030.0 467,300.1 1.09E+12

Fluoride 0 0.0 0.0 NA NA

1 J

I

I

NOTE: All values In //g/l (ppb) unless noted othenvise.
TOX, TOO, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.

Number of samples is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.



WELL5-D

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

- -

TOTAL

-- NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM) 3 1.4 2.5 1.5 7.50E-01

chlorobenzene 3 1.4 2.5 1.5 7.50E-01

chloroethane 3 6.5 53.0 19.8 8.33E-I-02

^ 1 chloroform (THM) 3 1.4 2.5 1.5 7.50E-01

; dibromochloromethane (THM) 3 1.4 2.5 1.5 7.50E-01

1,2-dichlorobenzene 3 2.4 5.3 2.9 4.76E+00

1,4-dichlorobenzene 3 1.4 2.5 1.5 7.50E-01

i 1,1-dichloroe thane 3 17.5 58.2 32.5 7.89E+02

- - 1,2-dichloroethane (EDC) 3 1.4 2.5 1.5 7.50E-01

1,1-dichloroethene 3 1.4 2.5 1.5 7.50E-01

1 1,2-trans-dlchloroethene 3 252.8 362.0 262.3 7.96E+03

dichloromethane 3 3.3 14.0 5.8 5.06E+01

trans-1,3-dichloropropene 3 1.4 2.5 1.5 7.50E-01

,  j 1,1,2,2-tetrachloroethane 3 1.4 2.5 1.5 7.50E-01

/ 1,1,1,2-tetrachloroethane 3 1.4 2.5 1.5 7.50E-01

tetrachloroethene 3 .  1.4 2.5. 1.5 7.50E-01

■  i 1,1,1 -trichloroethane 3 1.4 2.5 1.5 7.50E-01

^  i 1,1,2-trichloroethane 3 1.4 2.5 1.5 7.50E-01

trichloroethene 3 2.4 5.7 3.1 5.76E+00

j trichlorofluoromethane 3 1.4 2.5 1.5 7.50E-01

1  1 vinyl chloride '3 43.0 272.0 130.5 1.83E+04

benzene 3 1.0 1.0 1.0 O.OOE+00

1  1 chlorobenzene 1 2.5 2.5 2.5 NA

1,4-dichlorobenzene 1 2.5 2.5 2.5 NA

1,2-dichlorobenzene 1 2.5 2.5 2.5 NA

~ j ethylbenzene 3 1.7 1.9 1.8 5.70E-01

L  I toluene 3 1.6 1.5 1.7 5.83E-01

xylenes 3 2.3 4.8 2.8 3.66E+00

j  "j Barium 0 0.0 0.0 NA NA

1 Cadmium 4 4.6 7.0 4.9 3.40E+00

Chromium (Total) 4 24.8 69.0 36.0 9.34E+02

1 Chromium (Hexavalent) 4 11.2 25.0 15.0 1.33E+02

'  i
L Copper 4 26.8 110.0 41.3 2.17E+03

Iron 0 0.0 0.0 NA NA

Manganese - 0 p.o 0.0 NA NA

Mercury 4 1.0 1.0 1.0 O.OOE+00

Nickel 4 48.5 170.0 74.0 4.67E+03

, Selenium 0 0.0 0.0 NA^  NA

Silver 0 0.0 0.0 NAk  NA

Zinc 4 43.7 150.0 65.3 3.63E+03



WELL5-D

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN. MAXIMUM AVERAGE VARIANCE

f

Cyanide (Total) 4 4.2 5.0 4.4 1.56E+00

Cyanide (Amenable) 4 3.3 5.0 4.0 4,00E+00

Total Organic Halogens (TOX) 3 3,402.4 552,250.0 184,265.7 1.02E+11

Total Organic Carbon (TOC) 3 15,805.5 19,570.0 16,280.0 2.05E+07

Specific Conductance (umhos/cm) 4 4,161.2 10,935.0 5,221.9 1.66E+07

pH 4 6.7 6.9 6.7 3.46E-02

Radium 1 1.0 1.0 1.0 NA

Gross Beta 1 1.0 1.0 1.0 NA

Gross Alpha 1 1.0 1.0 1.0 NA

phenol 1 25.0 25.0 25.0 NA

Turbidity 1 1.0 1.0 1.0 NA

Sulfate (S04) 1 5.0 5.0 5.0 NA

Nitrate, as N 1 5.0 5.0 5.0 NA

Chloride 1 5.0 5.0 5.0 NA

Sodium 1 1.0 1.0 1.0 NA

Rgoride 0 0.0 0.0 NA NA

I

I

NOTE: All values In ̂ 1 (ppb) unless noted otherwise.
TOX, TOO, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.
Number of samples is total numt}er of analyses exceeding n:\ethod detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.
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GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

-

TEXTRON-LYCOMING. STRATFORD, CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM) 10 1.3 5.0 1.6 2.07E+00

, chlorobenzene 10 1.5 5.0 1.9 1.98E+00

chloroethane 10 2.1 12.5 3.8 1.46E+01

chloroform (THM) 12 1.2 5.0 1.5 1.61E+00

dibromochloromethane (THM) 10 1.3 5.0 1.6 2.07E+00

1,2-dichlorobenzene 10 2.1 12.5 3.8 1.46E+01

1,4-dichlorobenzene 10 2.1 12.5 3.8 1.46E+01

/
1,1 -dichloroethane 10 2.9 93.0 12.7 9.22E+02

1  ,

1,2-dichloroethane (EDO) 10 2.1 12.5 3.8 1.46E+01

1,1-dichloroethene 10 2.1 12.5 3.8 1.46E+01

1,2-trans-dichloroethene 10 3.2 198.0 23.2 4.32E+03

dichloromethane 10 2.1 12.5 3.8 1.46E+01

trans-1,3-dlchloropropene 10 2.1 12.5 3.8 1.46E+01
r  1 1,1,2.2-tetrachloroethane 10 1.3 5.0 1.6 2.07Et00
' 1,1,1,2-tetrachloroethane 10 1.3 2.5 1.6 2.07E+00

tetrachloroethene 14 1.3 25.0 2.8 4.20E+01

, 1,1,1 -trlchloroethane 14 1.5 81.0 6.8 4.66E+02

1,1,2-trichloroethane 10 1.7 12.5 2.7 2.07E+00

trlchloroethane 14 1.7 32.0 5.5 1.02E+02

trichlorofluoromethane 10 2.1 12.5 3.8 1.46E+01

i
vinyl chloride 10 2.5 25.0 5.9 6.54E+01

benzene 13 1.2 2.5 1.2 2.25E-01

chlorobenzene 7 2.2 2.5 2.7 7.33E+00

1,4-dichlorobenzene 7 2.4 7.5 3.3 9.05E+00

1,2-dichlorobenzene 7 2.4 7.5 3.3 9.05E+00

ethylbenzene 10 1.5 5.0 2.0 2.07E+00

toluene 13 1.5 2.5 1.7 5.37E-01

xylenes 13 2.0 5.0 2.7 1.45E+00

Barium 0 0.0 0.0 NA NA

Cadmium 25 5.1 7.0 5.1 1.82E-01
— Chromium (Total) 25 12.3 50.0 16.4 1.22E+02

Chromium (Hexavalent) 25 4.3 25.0 5.6 2.90E+01

Copper 25 17.4 180.0 31.8 2.04E+03
- Iron 3 1,755.7 24,700.0 9,300.0 2.33E-»-08

Manganese 3 625.0 760.0 633.3 8.45E-I-03

)  I Mercury 25 1.0 1.0 1.0 O.OOE+00

Nickel 25 17.0 140.0 24.4 6.15E+02

Selenium 0 0.0 0.0 NA NA

1  ' Silver 0 0.0 0.0 NA NA

' Zinc 25 39.9 590.0 93.6 1.55E+04



IWELL6

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

COMPOUND

TOTAL

NUMBER OF GEOMETRIC

SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 24 9.8 50.0 16.6 1.55E+02

Cyanide (Amenable) 24 9.4 50.0 16.5 1.56E+02

Total Organic Halogens (TOX) 18 42.3 57,475.0 3,244.1 1.92E+08

Total Organic Carbon (TOC) 18 11,283.1 37,700.0 13,530.6 9.35E+07

Specific Conductance (umhos/cm) 23 1,480.4 3,050.0 1,708.2 4.20E+05

pH 25 6.7 7.6 6.7 9.33E-02

Radium 1 1.0 1.0 1.0 NA

Gross Beta 1 1.0 1.0 1.0 NA

Gross Alpha 1 1.0 1.0 1.0 NA

phenol 4 8.9 25.0 11.3 1.06E+02

Turbidity 1 1.0 1.0 1.0 NA

Sulfate (S04) 4 5,930.3 94,900.0 49,601.3 7.70E+08

Nitrate, as N 1 5.0 5.0 5.0 NA

Chloride 3 13,780.7 760,000.0 482,901.7 2.89E-I-11

Sodium . 4 15,012.9 481,000.0 282,740.3 3.25E+10

Fluoride 0 0.0 0.0 NA NA

NOTE: All values in //g/l (ppb) unless noted otherwise.
TOX, TOC, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.
Number of samples Is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.
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GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

TOTAL

1 NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM) 11 1.3 5.0 1.5 1.83E+00

chlorobenzene 11 1.5 2.5 1.8 1.75E+00

— chloroethane 11 2.0 12.5 3.6 1.28E+01

^ chloroform (THM) 13 1.2 2.5 1.4 1.46E+00

/  ; dibromochloromethane (THM) 11 1.3 5.0 1.5 1.83E+00

1,2-<Jlchlorobenzene 11 2.3 12.5 4.0 1.48E+01

1,4-dichlorobenzen0 11 2.0 12.5 3.6 1.28E+01

1 1,1-dichloroethane 11 2.0 12.5 3.6 1.28E+01

(  ' 1,2-cllchloroethane (EDO) 11 2.7 25.0 5.8 5.18E+01

1,1-dichloroethene 11 2.0 12.5 3.6 1.28E+01
r~
1 1,2-trans-dichloroethen0 11 2.0 12.5 3.6 1.28E+01

-  ' dichloromethane 11 2.4 12.5 4.1 1.17E+0f

trans-1,3-dlchloropropene 11 2.0 12.5 3.6 1.28E+01

1,1,2,2-tetrachloroethane 11 1.3 5.0 1.5 1.83E+00

1,1,1,2-tetrachloroethane 11 1.3 2.5 1.5 1.83E+00

tetrachloroethene 15 1.2 5.0 1.4 1.22E+00
1

1,1,1 -trlchloroethane 15 1.3 2.7 1.5 1.41E+00

1,1,2-trichloroethane 11 1.6 12.5 2.5 1.83E+00

trlchloroethene 15 2.2 16.0 3.7 1.76E+01

1  ; trichlorofluoromethane 11 2.0 12.5 3.6 1.28E+01

vinyl chloride 11 2.3 25.0 5.4 5.73E+01

benzene 14 1.3 4.0 1.5 8.85E-01

chlorobenzene 7 2.0 2.5 2.6 7.92E+00

1,4-dichlorobenzene 7 2.4 7.5 3.3 9.05E+00

1,2-dichlorobenzene 7 2.4 7.5 3.3 9.05E+00

ethylbenzene 11 1.6 5.0 2.0 1.73E+00

toluene 14 1.8 27.0 3.4 4,82E+01

xylenes 14 2.2 6.0 2.9 2.4i2E+00
,  ~ ' Barium 0 0.0 0.0 NA NA

Cadmium 26 5.1 10.0 5.3 1.94E+00

Chromium (Total) 26 8.9 40.0 10.4 5.45E+01

Chromium (Hexavalent) 26 4.3 25.0 5.6 2.85E+01
1

Copper 26 15.4 130.0 25.6 9.15E+02

Iron 4 263.7 2,120.0 685.0 9.65E+05

1 Manganese 4 689.2 960.0 722.5 8.30E+04

L_
Mercury 26 1.0 1.0 1.0 O.OOE+00

Nickel 26 15.1 100.0 20.6 3.39E-I-02

Selenium 0 0.0 0.0 N/̂  NA

Silver ' 0 0.0 0.0 N/̂  NA

Zinc 26 26.0 480.0 66.2 1.03E+04



WELL?

GROUND WAT^R MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

COMPOUND

TOTAL

NUMBER OF (3E0METRIC

SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

I

I

Cyanide (Total) 25 9.5 50.0 16.1
V

1.48E+02

Cyanide (Amenable) 25 9.2 50.0 16.0 1.48E+02

Total Organic Halogens (TOX) 19 30.5 12,575.0 706.5 8.72E+06

Total Organic Carbon (TOC) 19 8,148.2 26,775.0 9,726.7 3.51 E+07

Specific Conductance (umhos/cm) 24 1,033.2 2,840.0 1,336.3 3.12E+05

pH 26 6.7 7.5 6.7 7.53E-02

Radium 1 1.0 1.0 1.0 NA

Gross Beta 1 1.0 1.0 1.0 NA

Gross Alpha 1 1.0 1.0 1.0 NA

phenol 5 5.7 25.0 8.4 9.04E+01

Turbidity 1 1.0 1.0 1.0 NA

Sulfate (S04) 5 9,238.5 102,700.0 58,341.0 2;06E+09

Nitrate, as N 1 5.0 5.0 5.0 NA

Chloride 4 21,306.9 614,800.0 316,651.3 7.46E+10

Sodium 5 ^  23,786.5 484,580.0 258,832.2 '4.67E+10

Ruoride 0 0.0 0.0 NA NA

NOTE: All values In /yg/l (ppb) unless noted otherwise.
TOX, TOO, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.
Number of samples is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.
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GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY /

TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

brpmodlchloromethane (THM) 8 1.4 5.0 1.7 2.28E-I-00

chlorobenzene 8 2.2 38.0 6.3 1.61E+02

chloroethane 8 1.4 5.0 1.7 2.28E+00

chloroform (THM) : 8 1.4 5.0 1.7 2.28E+00

dibromochloromethane (THM) 8 1,4 5.0 1.7 2.28E+00

1,2-dichlorobenzend 8 2.2 38.0 6.3 1.61E+02

1,4-dichlorobenzen0 8 1.4 5.0 1.7 2.28E+00

1,1-dichloroethane 8 1.4 5.0 1.7 2.28E+00

1,2-dichloroethane (EDO) 1  8 2.1 35.0 5.9 1.35E+02

1,1-dlchloroethene 8 1,4 5.0 1.7 2.28E+00

1.2-trans-dichloroethene 8 1.4 5.0 1.7 2.28E+00
/

dichloromethane 8 1.8 10.0 2.8 9.41 E+00

trans-1.3-dichloropropene 8 1.4 5.0 1.7 2.28E-<-00

1.1,2,2-tetrachloroethane 8 1.4 5.0 1.7 2.28E+00

1,1,1,2-tetrachloroethane 8 1.6 3.0 1.9 2.11 E+00

tetrachlorpethene 8 1.4 5.0 1.7 . 2.28E+00

1,1,1 -trichloroethane 8 1.4 ^ 2.5 1.8 2.15E+00

1,1,2-trichloroethane 8 1.4 5.0 1.7 2.28E+00

trichloroethene 8 2.0 24.0 4.6 6.07E+01

trichlorofluoromethane 8 1.4 5.0 1.7 2.28E+00

vinyl chloride 8 1.7 25.0 4.2 7.23E+01

benzene 8 1.2 4.0 1.4 1.12E+00

chlorobenzene 5 3.7 38.0 10.0 3.13E+02

1,4-dichlorobenzene 5 3.7 38.0 10.0 3.13E+02

1,2-dlchlorobenzene 5 1.8 7.5 2.6 1.06E+01

ethylbenzene 8 1.5 9.0 ,  -2.2 8.28E+00

toluene 8 1.8 39.0 5.9 1.81 E+02

xylenes 8 1.6 15.0 2.9 2.48E+01

Barium 0 0.0 0.0 NA NA

Cadmium 17 4.8 5.0 4.9 3.70E-01

Chromium (Total) 17 11.3 50.0 13.5 1.02E+02

Chromium (Hexavalent) 17 5.6 25.0 7.1 4.21 E+01

Copper 17 18.9 120.0 33.4 1.63E+03

Iron 4 249.2 20,100.0 5,097.5 9.98E+07

Manganese 4 95.4 1,660.0 455.0 6.09E+05

Mercury 17 1.1 3.0 1.1 2.33E-01

Nickel 17 12.9 50.0 15.6 1.38E+02

Selenium 0 0.0 0.0 NA NA

Silver 0 0.0 0.0 NA NA

Zinc 17 25.7 210.0 47.9 3.66E+03



WELLS

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING. STRATFORD. CONNECTICUT

TOTAL
•

NUMBER OF GEOMETRIC •

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 17 6.9 50.0 10.1 1.23E+02
Cyanide (Amenable) .17 6.6 50.0 10.1 1.23E+02
Total Organic Halogens (TOX) 14 19.5 21,750.0 1,576.3 3.44E+07
Total Organic Carbon (TOC) 14 3,276.9 18,675.0 5,299.5 1.96E+07

Specific Conductance (umhos/cm) 17 114.4 185.8 120.3 1.26E+03

pH 17 5.6 7.8 5.7 1.04E+00

Radium 1 1.0 1.0 1.0 NA

Gross Beta 1 1.0 1.0 1.0 NA

Gross Alpha 1 1.0 1.0 1.0 NA

phenol 5 8.6 .25.0 11.0 1.06E+02

Turbidity 1 1.0 1.0 1.0 NA

Sulfate (S04) 5 7,485.1 86,400.0 40,901.0 1.36E+09

Nitrate, as N 1 5.0 5.0 5.0 NA

Chloride 4 2,714.6 184,700.0 50,126.3 1.10E+10

Sodium 5 3,009.7 134,900.0 34,816.2 3.83E+09

Ruoride 0 0.0 0.0 NA NA

I

I

TOX, TOC, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.
Number of samples is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.



WELL9

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM) 9 1.3 5.0 1.6 1.97E+00

chlorobenzene 9 1.3 5.0 1.6 1.97E+00

chloroethane 9 1.3 5.0 1.6 1.97E+00

chloroform (THM) 9 1.3 5.0 1.6 1.97E+00

dibromochloromethane (THM) 9 1.3 5.0 1.6 1.97E+00

1,2-dichlorobenzene 9 1.3 5.0 1.6 1.97E+00

1,4-dichlorobenzene 9 1.3 5.0 1.6 1.97E+00

1,1-dichloroethane 9 1.3 5.0 1.6 1.97E+00

1,2-dichloroethan0 (EDO) 9 1.3 5.0 1.6 1.97E+00

1,1-dichloroethene 9 1.3 5.0 1.6 1.97E+00

1,2-trans-dichloroethene 9 1.3 5.0 1.6 1.97E+00

dichloromethane 9 ^  1.5 4.0 1.9 2.08E+00

trans-1,3-dichloropropene 9 1.3 5.0 1.6 1.97E+00

1,1,2,2-tetrachloroethane 9 1.3 5.0 1.6 1.97E+00

1,1,1,2-tetrachloroethane 9 1.3 5.0 1.6 1.97E+00

tetrachloroethene 9 1.3 5.0 1.6 1.97E+00

1,1,1-trlchloroethane 9 1.3 5.0 1.6 1.97E+00

t,l ,2-trlchloroethane 9 1.3 5.0 1.6 1.97E+00

trichloroethene 9 1.4 2.5 1.7 1.79E+00

trichlorofluoromethane 9 1.3 5.0 1.6 1.97E+00

vinyl chloride 9 1.6 25.0 3.8 6.20E+01

benzene 9 1.0 1.0 1.0 O.OOE+00

chlorobenzene 5 1.8 7.5 2.6 1.06E+01

1,4-dichlorobenzene 5 1.8 7.5 2.6 1.06E+01

1,2-dichlorobenzene 5 1.8 7.5 2.6 1.06E+01

ethylbenzene 9 1.1 2.5 1.2 2.57E-01

toluene 9 1.4 8.0 1.9 5.51 E+00

xylenes 9 1.1 2.5 1.2 2.57E-01

Barium 0 0.0 0.0 NA NA

Cadmium 18 8.3 670.0 48.4 2.46E+04

Chromium (Total) 18 10.2 56.0 13.1 1.60E+02

Chromium (Hexavalent) 18 5.5 25.0 6.9 4.06E+01

Copper 18 48.7 560.0 120.3 2.77E+04

Iron 4 1,018.7 67,400.0 17,152.5 1.13E+09

Manganese 4 1,922.2 3,510.0 2,167.5 9.45E+05

Mercury 18 1.0 1.0 1.0 O.OOE+00

Nickel 18 27.9 150.0 46.1 1.92E+031

Selenium 0 0.0 0.0 NA NA

Silver 0 0.0 0.0 NA NA

Zinc 18 381.3 1,b70.0 489.4 1.20E+05



WELL9

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 18 6.8 50.0 9.9 1.15E+02

Cyanide (Amenable) 18 6.5 50.0 9.8 1.16E+02

Total Organic Halogens (TOX) 15 18.7 23,000.0 1,555.0 3.61 E+07

Total Organic Carbon (TOC) 15 7,042.6 28,975.0 8,537.2 3.04E+07

Specific Conductance (umhos/cm) 18 805.0 1.873.3 925.3 2.42E-f05

pH 18 5.9 7.8 6.0 9.23E-01

Radium 1 1.0 1.0 1.0 NA

Gross Beta 1 1.0 1.0 1.0 NA

Gross Alpha 1 1.0 1.0 1.0 NA

phenol 5 5.7 25.0 8.4 9.04E+01

Turbidity 1 1.0 1.0 1.0 NA

Sulfate (S04) 5 34,767.8 909,000.0 348,121.0 3.01 E+10

Nitrate, as N 1 5.0 5.0 5.0 NA

Chloride 4 2,427.9 30,610.0 16,303.8 2.48E+08

Sodium 5 2,956.2 41,400.0 19,948.2 1.54E+08

Fluoride 0 0.0 0.0 NA NA

I

I

NOTE: All values In //g/l (ppb) unless noted otherwise.
TOX, TOO, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.

Numt}er of samples Is total number of analyses exceeding method detection limits. ^
For undetected compounds, 1/2 the detection limit was used in the calculations.



WELL10

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

COMPOUND

TOTAL

NUMBER OF GEOMETRIC

SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM)

chlorobenzene

chloroethane

chloroform (THM)
dibromochloromethane (THM)

1.4

1.3

1.3

2.5

1.3

5.0

5.0

5.0

15.3

5.0

1.7

1.6

1.6

4.2

1.6

2.03E+00

1.97E+00

1.97E+00

2.87E+01

1.97E+00

1,2-dichlorobenzene

1,4-dlchlorobenzene

1.1-dlchloroethane

1.2-dichloroethane (EDC)
1.1-dichloroethene

1.3

1.3

1.8

1.3

1.3

5.0

5.0

18.0

2.5

2.5

1.6

1.6

3.5

1.6

1.6

1.97E+00

1.97E+00

2.81 E+01

1.97E+00

1.97E+00

1,2-trans-dichloroethene
dichloromethane

trans-1,3-dlchloropropene
1,1,2,2-tetrachloroethane

1.1.1,2-tetrachloroethan0

1.5

1.5

1.3

1.3

1.3

4.0

4.0

5.0

5.0

5.0

1.9

1.9

1.6

1.6

1.6

2.08E+00

2.08E+00

1.97E+00

1.97E+00

1.97E+00

tetrachloroethene

1.1.1-trlchloroethane

1.1.2-trichloroethane
trichloroethene

trichlorofluoromethane

1.3

2.7

1.3

1.4

1.3

2.5

29.1

5.0

2.5

5.0

1.6

5.5

1.6

1.7

1.6

1.97E+00

7.70E+01

1.97E+00

1.79E+00

1.97E+00

vinyl chloride
benzene

chlorobenzene

1,4-dichlorobenzene

1,2-dichlorobenzene

1.6

1.0

1.8

1.8

1.8

25.0

1.0

7.5

,7.5
7.5

3.8

1.0

2.6

2.6

2.6

6.20E+01

O.OOE+00

1.06E+01

1.06E+01

1.06E+01

ethylbenzene

toluene

xylenes

Barium

Cadmium 18

1.1

1.6

1.3

0.0

5.0

2.5

27.0

3.0

0.0

9.0

1.2

4.1

1.4

NA|

5.1

2.57E-01

7.27E+01

6.86E-01

NA|

1.38E+00

Chromium (Total)

Chromium (Hexavalent)
Copper

Iron

Manganese

18

18

18

4

4

10.3

5.5

17.2

498.1

378.8

80.0

25.0

160.0

57,000.0

2,100.0

14.0

6.9

33.3

14,547.5

820.0

2.90E+02

4.06E+01

2.38E+03

8.10E+08

1.19E+06

Mercury

Nickel

Selenium

Silver

Zinc

18

18

0

0

18

1.0

15.0

0.0

0.0

20.0

1.0

80.0

0.0

0.0

240.0

1.0

22.6

N

N

46.1

O.OOE+00

5.56E+02

NA

NA

4.33E+03



WELL10

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 18 6.8 50.0 9.9 1.15E+02

Cyanide (Amenable) 18 6.5 50.0 9.8 1.16E+02

Total Organic Halogens (TOX) 15 37.1 55,400.0 3,720.7 2.10E+08

Total Organic Carborf (TOC) 15 5,835.1 14,500.0 6,685.5 1.12E+07

Specific Conductance (umhos/cm) 18 383.2 888.3 419.3 4.20E+04

pH 18 7.6 8.8 7.6 1.80E-01

Radium 1 1.0 1.0 1.0 NA

Gross Beta 1 1.0 1.0 1.0 NA

Gross Alpha 1 1.0 1.0 1.0 NA

phenol 5 6.9 25.0 9.0 8.89E-I-01

Turbidity 1 1.0 1.0 1.0 NA

Sulfate (S04) 5 6,441.5 53,500.0 31,661.0 5.09E1-08

Nitrate, as N 1 5.0 5.0 5.0 NA

Chloride 4 6,196.2 574,000.0 154,901.3 1.05E+11

Sodium 5 3,491:8 32,400.0 21,854.2 2.09E-I-08

Ruorlde 0 0.0 0.0 NA NA

NO

I

I

TE: All values in //g/l (ppb) unless noted otherwise.
TOX, TOO, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.

Numtrar of samples is total number of analyses exceeding method detectfon limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.
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GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD. CONNECTICUT

COMPOUND

TOTAL

NUMBER OF GEOMETRIC

SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM)
chlorobenzene

chloroethane

chloroform (THM)

dibromochloromethane (THM)

5.0

5.0

5.0

5.0

5.0

1.7

1.7

1.7

1.7

1.7

2.28E+00

2.28E+00

2.28E+00

2.28E+00

2.28E+00
1,2-dichlorobenzene

1,4-dichlorobenzene

1.1-dlchloroethane

1.2-dichloroethane (EDC)
1,1 -dichloroethene

5.0

5.0

5.0

49.0

5.0

1.7

1.7

1.7

7.7

1.7

2.28E+00

2.28E+00

2.28E+00

2.74E+02

2.28E+00
1.2-trans-dichloroethene

dichloromethane

trans-1,3-dichloropropene
1.1,2.2-tetrachloroethane

,1.1.1.2-tetrachloroethane

5.0

6.0

5.0

5.0

3.0

1.7

2.3

1.7

1.7

1.9

2.28E+00

3.74E+00

2.28E+00

2.28E+00

2.11E+00
tetrachloroethene

1.1.1-trichloroethane

1.1.2-trichloroethane

trichloroethene

trichlorofluoromethane
vinyl chloride

benzene

chlorobenzene

1.4-dlchlorobenzene

1,2-dichlorobenzene

10.0

5.0

5.0

21.0

5.0

25.0

3.0

7.5

7.5

7.5

2.3

1.7

1.7

5.2

1.7

1.04E+01

2.28E+00

2.28E+00

4.83E+01

2.28E+00

4.2

1.3

2.6

2.6

2.6

7.23E+01

5.00E-01

1.06E+01

1.06E+01

1.06E+01
ethylbenzene
toluene

xylenes

Barium

Cadmium

8

8

8

0

17

5

8

6

0.0

4.6

9.0

42.0

14.0

0.0

5.0

2.2

6.3

2.8

NAl

4.7

8.28E+00

2.10E+02

2.14E+01

m
6.48E-01

Chromium (Total)
Chromium (Hexavalent)
Copper
Iron

Manganese
Mercury
Nickel

Selenium

Silver

Zinc

17

17

17

3

3

9.2

5.6

16.7

190.4

858.4

20.0

25.0

300.0

11,500.0

1.660.0

10.0

7.1

34.4

3,856.7

1,076.7

1.84E+01

4.21 E+01

4.61E+03

6.54E+07

7.60E+04
17

17

0

0

17

1.0

16.9

0.0

0.0

45.0

2.0

50.0

0.0

0.0

550.0

1.1

20.2

NA

NA

102.8

5.83E-02

1.63E+02

NA

NA

1.21E+04



WELL11

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING. STRATFORD. CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC t

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 17 6.9 50.0 10.1 1.23E+02
Cyanide (Amenable) 17 6.6 50.0 10.1 1.23E+02
Total Organic Halogens (TOX) 14 24.5 56.550.0 4.058.0 2.33E1-08
Total Organic Carbon (TOC) 14 11.286.2 25.902.5 13.185.7 4.55E+07
Specific Conductance (umhos/cm) 17 182.9 787.5 212.5 2.05E+04
pH 17 6.0 7.7 6.1 5.55E-01
Radium 1 1.0 1.0 1.0 NA
Gross Beta ' 1 1.0 1.0 1.0 NA
Gross Alpha 1 1.0 1.0 1.0 NA
phenol 4 7.8 25.0 10.3 1.00E+02
Turbidity 1 1.0 1.0 1.0 NA
Sulfate (S04) 4 3,439.8 34.600.0 22.876.3 2.18E-t-08
Nitrate, as N 1 5.0 5.0 5.0 NA
Chloride 3 1.574.9 42.000.0 20.201.7 1.73E+08
Sodium 4 2.306.4 .  38.600.0 23,972.8 9.31 E+07
Ruoride 0 0.0 0.0 NA NA

I

I

TOX, TOC, Spocific Conductanco and pH are the average of four replicate samples
for each sampling quarter.
Number of samples is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.
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J

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

i
COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM) 9 1.3 5.0 1.6 1.97E+00

J chlorobenzene 9 1.3 5.0 1.6 1.97E+00

chloroethane 9 1.3 5.0 1.6 1.97E+6o
chloroform (THM) 9 1.6 2.6 1.9 1.78E+00

dibromochloromethane (THM) 9 1.3 5.0 1.6 1.97E+00

1,2-dlchlorobenzene 9 1.3 5.0 1.6 1.97E+00

1,4-dichlorobenzene 9 1.3 5.0 1.6 1.97E+00
i  ,

1 1,1-dichloroethane 9 1.3 5.0 1.6 1.97E+00

- 1,2-dichloroethane (EDO) 9 2.1 52.0 7.3 2.66E+02

1,1-dichloroethen0 9 1.3 5.0 1.6 1.97E+00

1,2-trans-dichloroethene 9 1.3 5.0 1.6 1.97E+00

1 dichloromethane 9 1.7 8.0 2.4 5.22E+00

trans-1,3-dlchloropropene 9 1.3 5.0 1.6 1.97E+00

1,1,2.2-tetrachloroethane 9 1.3 5.0 1.6 1.97E+00

1,1,1,2-tetrachloroethane 9 1.5 4.0 1-.9 . 2.08E+00

tetrachloroethene 9 10.9 26.3 14.5 5.92E+01
1 1,1,1 -trichloroethane 9 1.3 2.5 1.6 1.97E+00

1 1,1.2-trichloroethane 9 1.3 5.0 1.6 1.97E+00

trichloroethene 9 17.0 33.3 19.2 8.15E+01

trichlorofluoromethane 9 1.3 5.0 1.6 1.97E+00

vinyl chloride 9 1.6 25.0 3.8 6.20E+01

benzene 9 1.2 4.0 1.3 9.64E-01

; chlorobenzene 5 1.8 7.5 2.6 1.06E+01

1,4-dichlorobenzene 5 1.8 7.5 2.6 1.06E+01

1,2-dichlorobenzene 5 1.8 7.5 2.6 1.06E+01
" ethylbenzene 9 ^  1-3 3.0 1.4 6.86E-01

1 toluene 9 1.6 35.0 4.9 1.24E+02

xylenes 9 1.4 6.0 1.7 2.94E+00

Barium 0 0.0 0.0 NA NA

Cadmium 18 4.6 5.0 4.7 6.25E-01

Chromium (Total) 18 12.5 50.0 15.1 1.13E+02

— Chromium (Hexavalent) 18 6.1 30.0 8.3 7.67E+01

Copper 18 16.1 130.0 25.6 9.01 E+02

Iron 4 270.9 17,100.0 4,387.5 7.24E+07

'~' 1 Manganese 4° 78.3 1,570.0 420.0 5.70E+05

Mercury 18 1.0 2.0 1.1 5.47E-02

Nickel 18 14.3 66.0 18.4 2.52E+02

Selenium 0 .  0.0 0.0 N^ .  NA
'

Silver 0 0.0 0.0 N/i NA

"

Zinc 18 23.7 270.0 50.6 4.65E+03

r

i



WELL12

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

/

TOTAL

NUMBER OF GEOMETRIC
•

COMPOUND SAMPLES
r

MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 18 6.8 50.0 9.9 1.15E+02

Cyanide (Amenable) 18 6.5 50.0 9.8 1.16E+02

Total Organic Halogens (TOX) 15 78.9 146,075.0 9,833.1 1.46E+09

Total Organic Carbon (TOC) 15 2,486.1 6,625.0 2,915.8 1.65E+06

Specific Conductance (umhos/cm) 18 601.3 912.5 633.8 3.64E+04

pH 18 6.4 7.9 6.5 2.21 E-01

Radium 1 1.0 1.0 1.0 NA

Gross Beta 1 1.0 1.0 1.0 NA

Gross Alpha 1 1.0 1.0 1.0 NA

phenol 5 5.0 25.0 8.2 9.16E+01

Turbidity 1 1.0 1.0 1.0 NA

Sulfate (S04) 5 8,586.0 124,300.0 50,381.0 2.62E+09

Nitrate, as N 1 5.0 5.0 5.0 NA

Chloride 4 19,690.7 .446,000.0 256,151.3 6.23E+10

Sodium 5 7,928.6 355,300.0 •  110,280.2 2.43E+10

Ruoride 0 0.0 0.0 NA NAj

I

I

NOTE: All values in//g/l (ppb) unless noted otherwise.
TOX, TOG, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.
Number of samples is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.



WELL13

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY
TEXTRON-LYCOMING. STRATFORD, CONNECTICUT

COMPOUND

TOTAL

NUMBER OF GEOMETRIC

SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

bromodichloromethane (THM) 7 1.4 5.0 1.8 2.70E+00

chiorobenzene 1.4 5.0 1.8 2.70E+00

chloroethane 7 1.4 5.0 1.8 2.70E+00

chloroform (THM) 7 1.4 5.0 1.8 2.70E+00

dibromochloromethane (THM) 7 1.4 5.0 1.8 2.70E+00

1,2-dichlorobenzene 7 1.9 6.4 2.6 5.51 E+00

1,4-dlchlorobenzene 7 1.4 5.0 1.8 2.70E+00

1,1-dichloroethane 7 1.4 5.0 1,8 2.70E+00

1,2-dichloroethane (EDC) 7 1.4 2.5 1.8 2.70E+00

1,1-dichloroethene 7 1.4 5.0 1.8 2.70E+00

1,2-trans-dichloroethene 7 37.7 250.0 97.3 7.05E+03

dichloromethane 7 1.6 2.5 1.9 2.40E+00

trans-1,3-dichloropropene 7 1.4 5.0 1.8 2.70E+00

1,1,2,2-tetrachloroethane 1.4 5.0 1.8 2.70E+00

1,1,1,2-tetrachloroethane 7 2.1 14.0 3.6 2.29E+01

tetrachloroethene 7 6.7 16.0 8.3 2.32E+01

1,1,1 -trichloroethane 7 1.7 3.2 2.1 2.55E+00

1,1,2-trichloroethane 7 1.4 5.0 1.8 2.70E+00

trichloroethene 7 15.6 44.0 21.8 4.70E+01

trichlorofluoromethane 7 1.4 5.0 1.8 2.70E+00

vinyl chloride 7 1.8 25.0 4.6 8.67E+01

benzene 7 1.0 1.0 1.0 O.OOE+00

chiorobenzene 5 1.8 7.5 2.6 1.06E+01

1,4-dichlorobenzene 5 1.8 7.5 2.6 1.06E+01

1,2-dlchlorobenzene 5 1.8 7.5 2.6 1.06E+01

ethylbenzene 7 1.1 2.5 1.2 3.00E-01

toluene 7 1.5 8.0 2.2 7.65E+00

xylenes 7 1.1 2.5 1.2 3.00E-01

Barium 0 0.0 0.0 NA NA

Cadmium 13 5.5 20.0 6.2 1.89E+01

Chromium (Total) 13 12.4 50.0 16.3 1.64E+02

Chromium (Hexavalent) 13 6.1 25.0 8.1 4.51 E+01

Copper 13 23.0 610.0 81.2 2.62E+04

Iron 2 2,304.3 17,700.0 9,000.0 NA

Manganese 2 2,369.8 6,240.0 3,570.0 NA

Mercury ^  13 1.0 1.0 1.0 O.OOE+00

Nickel 13 22.0 170.0 39.2 2.69E+03

Selenium 0 0.0 0.0 ikf̂  NA

Silver 0 0.0 0.0 N/̂  NA

Zinc 13 29.3 140.0 50.4 2.40E+03



• WELL13

GROUND WATER MONITORING ANALYTICAL DATA STATISTICAL SUMMARY

TEXTRON-LYCOMING, STRATFORD, CONNECTICUT

TOTAL

NUMBER OF GEOMETRIC

COMPOUND SAMPLES MEAN MAXIMUM AVERAGE VARIANCE

Cyanide (Total) 13 7.6 50.0 11.7 1.54E+02

Cyanide (Amenable) 13 7.1 50.0 11.6 1.55E+02

Total Organic Halogens (TOX) 10 145.8 48,475.0 4,931.8 2.34E+08

Total Organic Carbon (TOC) 10 9,524.4 17,575.0 10,643.0 2.35E+07

Specific Conductance (umhos/cm) 13 552.0 751.5 567.3 1.67E+04

pH 13 6.5 7.8 6.5 2.89E-01

Radium 1 1.0 1.0 1.0 NA

Gross Beta 1 1.0 1.0 . 1-0 NA

Gross Alpha 1 1.0 1.0 1.0 NA

phenol 3 7.2 25.0 11.0 2.00E+02

Turbidity 1 1.0 1.0 1.0 NA

Sulfate (S04) 3 3,167.6 81,600.0 53,168.3 3.03E+09

Nitrate, as N 1 5.0 5.0 5.0 NA

Chloride 2 1,171.3 274,400.0 137,202.5 3.76E+10

Sodium 3 1,518.9 302,100.0 104,567.0 4.56E+10

Ruoride 0 0.0 0.0 NA NA

'J

NOTE: All values in ̂ 1 (ppb) unless noted otherwise.
TOX. TOC, Specific Conductance and pH are the average of four replicate samples
for each sampling quarter.

Number of samples is total number of analyses exceeding method detection limits.
For undetected compounds, 1/2 the detection limit was used in the calculations.
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TSD FACIUTY STANDARDS ^<>4 Appendix DC
APPENDOC IX—GROUND-WATER MONITORING UST'

Common n*m«' CASfiN® ChamicaJ abstracts sarvica index name'
POL

5  (uoA.)*
methods* '

Ac«naphih#n«

AcenaphthylerM

Acetone

Aoetophenooa

Acetonitrile; Methyl cyanide
2-AcetyUminofluorene; 2-AAF
Acrotoin

Acrytonitrile

Adrin

AJtyl dilofkie

4-Afnlnoblphenyt

AnUSne

Aflthrecene

Antimony

Aramito

Arsenic

Barium

Benzene

Benzo[a]anthracene;
Benzamracene

Benzo [b]f1uofanthene

Ben2o[kJfluofanthene

BenzoIgWlperyiene

Banzo(a]pyTene

Benzyl aicohol
BeryiGum

aJpha-BHC

beU-BHC

detta-BHC

gamma-BHC; Undane

Bis(2-chloroethoxy)methane
Bis(2-chlCfoelhyi) ether
Bis(2-chk>ro-tmethyiothyi)ether, 2^*-

Dichiorodnsopfopyl ether
Bls(2-ethyihexy1) phthalate

Bfomodlchlofomethane

83-32-9 Aoenaphthylene, 1^-dlhydfo-

206-96^ Acenaphthytene

67-64-1 2-Propanone

98-86-2 Bhanone, 1-phenyl
7505-8 AcetonHrile
53.96.3 Acetamide, M-9H-fluofen-2-yi-
107-02-6 2-PTOpenal

107-13-1 2-Propeoenitrile

30900-2 i,4:5,S-0imethanonaphthalene, 1^A10,104iex^k)ro-
1.4,4a,5A8»4wxahydfo-(1<3f a4a,4^.5a^,8^

107-05-1 i-Propene.^chkxo-

92-67-1 (i,l'-Bipheny(>4-amine
62-53-3 Benzenamine
12312-7 Anthracene

(Total) Antimony

140-57-8 Sulfufoos add, 2-chloroethyt-/2-{4-(1,1-
dimethy1ethy1)phenoxyl-1-methytethy1 ester).

Arsenic(TotaO

(Total)

71-43-2

56-55-3

206^2

207OM

191-24-2

5362-8

10361-6

(Total)

31964-6

31965-7

319656

58-89-9

11161-1

111-44-4

10860-1

11761-7

75-27-4

Bahum

Benzene

6enz[alanthracene

Benzlejacephenanthryteoe

66nzo[k]fluoranthene

BenzotgWlP®^^

Benzolajpyrene

Benzenemethand

B^Gum

Cydohexane. 1A3.4,5^exachloro-
(la,2ctip,4a.^,^

(Dydohexana. 1A3,4,5.6-hexachlofO-
(la,;^,3a,4pia.^

Cydohexane, 1.2,3.4.5^^xachloro-
(ia,2a,3a,-^.5a,^

1,2,3,4.5^exachloro-
(iaj2a.2^,4a,5a.^

Ethane, 1.l'.[methyienebls(oxy)lbts[2-chioro-
Ethane, 1,1 '-oxybis[2-ch!oro-
Propane, 2,2'-oxybisl1-chloro-

1,2-Benzenedicart»xyGc add, bis(2-ethyihexyl)ester

Methane, bromcdichlofo-

8100

8270

8100

8270

8240

8270

8015

8270

8030
8240

8030
8240

8080
8270

8010
8240

8270

8270

8100

8270

6010

7040
7041

8270

6010

7060

7061

6010
7000

8020

8240

8100

8270

8100
8270

200

10

200

10

100

10

100

10

5

5

5

5

0.05

10

5

100

10

10

200

10

300
2,000

30

10

500

10
20

20
1,000

2

5

i  200

10

200

10

8100 200

6270 10

8100 200

8270 10

8100 200

8270 10

8270 20

6010 3

TtSO 60

7091 2

8080 0.05

8250 10

8080 0.05

8250 40

8080 0.1

8250 30

8080 0.05

8250 10

8270 10

8270 10

8010 ICQ

8270 10

8060 20

8270 10

6010 1

8240 5



TSD FACILITY STANDARDS
appendix DC-GROUND-WATER monitoring UST'-Continued

PART 264 Appendix IX

Common oama

Bmmoform; Tribromofnetfiane ^

4-Bcomoph«iy< phwiyl ether
Butyt bcniyt phthaJatc: Benzyl butyi

phthalate
Cadmium

Carbon disulfide

Cart)on tetrachioride

Chiordane

p-ChloroartUina
Chlorobenzene

Chlocobenzilata

pOilofo-m-cresol

Chlofoethane; Eihyt chloride

Chloroform

2-Chloronaphthalene

2-Chloropheno4

4-Chlorophenyt phenyt ether
Chloroprene

Chromium

Chrysene

Cobalt

Copper

nvCreeoi

o-Cresoi

p-Creeoi
Cyanide

2,4-0; 2,4-OichlOfophenoxyacetic add
4.4'-OOD

4.4'^E

4,4'wr

DiaUata

Dibanzla4i]anthfaccne

Dtbenzofuran
Da)fomochloromethane;

Chlorodibromomethane

casrn'

75-25-2

101-5M

85^7

Chemical abstracts service index r^ame*

Methane, tnbromo-

Benzene. l-bromo-4-phenoxy-
l^-Benzencdicarboxylic acad. butyt phenylmethyl ester

Sug
gested

methods^

PQL

(US/U*

(Total) Cadmium

75-15-0 Carbon disulfide
56-25-5 Methane, tetrachloro-

57.74-9 4,7-Methano-1 H-indene. 1 ̂4,5,6.7,8,&-octachloro-
2.3.3a,4,7.7a-hexahydro

106-47-8 Benzertamine. 4-chloro-
108-90-7 Benzene, chloro-

510-15-6 Benzeneaoetic add, 4-chloro-oc-(4-chlorophenyt)-^-
hydroxy,ethyl ester

59-50-7 Phenol, 4-chloro-3-methyl-

75-008 Ethane, chloro-

67-66-3 Methane, trichlofo-

91-58-7 Napthalene, 2-chloro-

95-57-8 Phenol, 2-chloro-

7005-72-3 Benzene, 1-chloro-4-phenoxy
126-998 1,3-Butadiene^-chlOfo-

(Total) Chromium

21001-9 Chrysene

(Total) Cobalt

(Total) Copper

108-39-4 Phenol, 3-methyl-
95^8-7 Phenol, 2-methyl-
106448 Ptienol, 4-motftyi-
57-128 Cyanide
94-75-7 Acetic add, (2,4-dlchloropheooxy)-
72848 Benzene, 1,1 '.(2,2-dkrfiloroethylideo6)bisl4-chloro-

72858 Benzene, l,l'-((fichlutoethylidene)t)ts[4-chtoco-

50^ Benzene,^1,1'-<2A2-trichlofoethylldene)bat4^^
2303-164 Carbamothioic add, bis(1-methylethy1K S-(2>dichloro-2-propenyl) ester

53-708 Dibenz[a4ilamhracene

132-648 Dtbenzofuran

124-48-1 Methane, dlbrtxnochloro-

8010 2

8240 5

8270 10

8060 5

8270 10

6010 40

7130 50

7131 1

8240 5

8010 1

8240 5

8080 0.1

8250 10

8270 20

8010 2

8020 2

8240 5

8270 10

8040 5

8270 20

8010 5

8240 10

8010 0.5

8240 5

8120 10

8270 10

8040 5

8270 10

8270 10

8010 50

8240 5

6010 70

7190 500

7191 10

8100 200

8270 10

6010 70

7200 500

7201 10

6010 60

7210 200

8270

8270

8270

9010

8150

8080
8270

8080
8270

8080

8270

8270

8100
8270

8270

8010

8240

10

10

10

40

10

0.1
10

0.05

10

0.1

10

10

200
10

10

1

5

I



part 264 Appendix IX TSD FACIUTY STANDARDS
APPENDIX IX—GROUND-WATER MONITORING LIST'—Continued

Common name* casrn' Chemical abstracts service index name^
Sug
gested

methods^

PQL

(agyq^

8010 100

8240 5

8270 10

8010 10

8240 5

6060 5

8270 10

8010 2

6020 5

8120 10

8270 10

8010 5

8020 5

8120 10

8270 10

8010 2

8020 5

8120 15

8270 10

8270 20

8240 5

8010 10

8240 5

8010 1

8240 5

1^-OibfomoO-chlocopropane; DBCP

1 ̂-Oibromoatftarw;
Ettiytona dibromida

Oi-n-buty< phtnalato

o-Oichlorobanzene

m-Oicblorobenzena

p-Oichlorobenzene

3.3'-Otchlorob«nztdtno

trans-1,4-0ichloro-2'but8nG
Dichlorodifiuoromethana

1.1-Otchloroethane

1.2-Oichloroethane; Biiyiene dichloride

1,1-Oichloroaihylene; Vinylidane
chlorida

trans-1 ̂-Dichloroathyiena

2.4-Oichlorophanol

2,6-Oichlorophanol

1 ̂-Dichloropropana

as-1,3-Oichloropropena

trans-1,3-Dichloropropana

Dieldnn

Diethyl pbtbaiata

0,0-0iathy1 0-2-pynttjny« phos-
phofothioate; Thionazin

Dimethoata

p-(Oimathyiamino)azobefTzena
7,12-0imatbyfbant(alanthracona

3,3'-Otmetby1banzidina
alpha, aipha-Otmathyfphanathytarnina
2,4-amathy1phano<

Dimathyl phthalala

m-Oinitrobenzena

4.6-Dinitro-o-crasol

Zi4-Oinitrophenol

96-12-6 Propana, 1,2-dibromo-3-chloro-

a

106-93-4 Ethana. 1,2-dibromo-
(

84-74-2 l^-Bcnzcnedicarboxylic aad, dibutyl ester

9S50-1 Benzana, 1,2-dichloro-

541-73-1 Benzena. 1,3-dlchlbro-

106-46-7 Benzene, 1,4-dichloro-

91-94-1

110-57-6

75-71-6

75-34-3

107-06-2

75-35-4

156-60-5

12063-2

87-656

78-87-5

1006161-5

10061-026

60-57-1

84-66-2

297-97-2

6061-5

60-11-7

57-976

11963-7

122-096

105676

{1.l'-BiphenylH.4'-<^«amine, 3,3'6ichloro-
2-Butene. 1.4-dlchloro-. (E)-
Methana, dichlorcdifluoro-

Ethane, l,16ichloro-

Ethana. 1,26lchlon>-

Elhana, 1,16ichlOfo-

Ethana. 1,26ichlofO-, (E)-

Pbenol, 2,4-dk:h!ofO-

Phcnol, 2,6-dlchloro-

Propana, 1,26ichloro-

1-Propena, 1,3-dichloro-. (Z)-

1-PTopana, 1,3-dichloro-, (E)-

2.7:3.6-OimethanGnaphth(2,3-b]oxirona, 3.4.5.6.9.9-
haxacniofo-la.2^3.6.6a,7.7a-octahydfo-
.(1aa,^,2aa,^,^6aa,7^.7aa).

I.2-6anzanadicait30xylic add. diethyl aster

Phosphofothioic add, 0.O6iathy1 Opyrazinyl ester

Phosphofodithioic add, O.O-difnathyl S-[2-
(mathylammohZ-oxoethyi] aster

Benzenamina. N,N-dimathyt-4-{phenyla2o)-
Banz(alantiwacana, 7,12-difnethyl-
II.l'-8iphanytHi^'6iam4na,3,3'6irncthyl- ^
Banzenaathanamina, a/z-dimethyl-

Phenol, 2,4-dimethyl-

131-116 1 r2-Benzenadicartxixylic add, dimethyl ester

99656 Benzene, 1,3<iin(tro-

534-52-1 Phenol, 2-m6thyl-4,6-dinitro-

51-286 Phenol, 2,4-dinitro-

8010
8240

8010
8240

8010
8240

8040

8270

8270

8010
8240

8010

8240

8010
8240

8080
8270

8060
8270

8270

8270

8270

8270

8270

8270

8040
8270

8060

8270

8270

8040
8270

8040

8270

06
5

1

5

1

5

5

10

10

0.5

5

20

5

5

5

0.05

10

5

10

10

10

10 .

10

10

10

5

10

5

10

10

150

50

150

50
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PART 264 Appendix IX TSD FACILITY STANDARDS

APPENDIX K-GROUND-WATER MONITORING UST^-Continued

Common nam*^ casfn' Qiemical abstracts setvice index name^
Sug
gested

methods'

PQL

Kapone

Lead

Mercury

Methacrytonitrile

Methapyrilene

Mettioxychlor

Mettiyt bromtde; Bromomethane

Matbyi chloride: Chloromethane

3-Mathytcholanthrene

Methyleno bromide; Dibromomethane

Methyfene chloride;
Dichloronnethane

Me^ ethyl katone; MEK

Methyl iodide;
lodomethane

Methyl methacrylate

Methyl methanesuifonate

2-Methy1rtaphthalene

Methyl parathion: Parathicn methyl

4-Methyl-2-pefTtanone; Methyl isobutyl
ketone

Naphthalene

1.4-Naphthoquinone

1-Naphthylamine ^
2-Naphthy(amtne

Nickel

o-NHroaniltne

m-Nitroaniline

p-Nftroaniline
(^trobenzene

o-Nftropheno(

p-N(trophenol

4-4 4iuoquino6ne-1-oxide
N-Nhroeodi-n-butyiafnine
N-Nitrosodiethylanitne

N-Nttrosodimethyiafnlne
N-ffitrosodiphenylamine

N-NItrosodlpropyianune; Di-n-propyl-
nitrosamtna

N-ffitrosomethylethylafTune

N-Nitrosomofpholine
N-Nltrosopiperidine
N-Nitmsopyrrottdine

5-Nitro-o-toluidine

143-5O0 1.3,4-Metheno-2H-cydobuta(cd]pentalen-2-one, 8270 10

1,1 a.3,3a,4,5.5.5a^.6-decachlorooctahydro-

(Total) Lead 6010 40

7420 1,000
7421 10

(Total) Mercury 7470 2

126-98-7 2-Propanenrtnle, 2-methyl- 8015

8240

5

5

91-60-5 1 ̂-Ethanediamine. N,N-dimethyl-N'-2-pyridirTyl-N'-(2- 8270 10

thienylmethyl)-

72-43-5 Benzene, 1,1 *-(2,2,2-tnch!oroethylidene)bis[4-methoxy- 8080

8270

2

10

74-83-9 Methane, bromo- 8010 20

8240 10

74-87-3 Methane, chioro- 8010 1

8240 10

5649-5 BenzQ]aceanthrylene, 1,26ihydro-3-metfiyl- 8270 10

74-95-3 Methane, dibromo- 8010 15

> 8240 5

7509-2 Methane, dichloro- 8010 5

8240 5

78-93-3 2-8utanone 8015 10

8240 100

74-88-4 Methane, iodo- 8010 40

8240 5

8062-6 2-Propenoic aad, 2-methyl-, methyl ester 8015

8240

2

5

66-27-3 Methanesutfonic aad, methyl ester 8270 10

91-576 Naphthalene, 2-methyl- 8270 10^

298-000 Phosphorothioic add, O.Qdimethyl 0-(4-nitrophenyl) 8140 0.5

ester 8270 10

108-10-1 2-Pentanone, 4-methyl- 8015 5

8240 50

91-206 Naphthalene 8100 200

130-154 1.4-Naphthaler>edione 8270 10

13462-7 1-NaphthalenamiTM 8270 10

91696 2-Naphthalenamine 8270 10

(Total) Nickel , 6010 50

7520 400

88-744 Benzenamine, 2-nitro- 8270 50

9909-2 Benzenamine, 3-nftro- 8270 50

100016 Benzenamine, 4^titro- 8270 50

98656 BenzeiM, nitro- 8090 40

8270 10

88-756 Phend, 2-nitro 8040 5

8270 10

10OO2-7 Phend, 4-nitro- 8040 10

8270 50

56676 QuinoUne, 4-nftn>-. 1-oxide 8270 10

924-166 1-8utanamine, N-butyM4nitroeo- 8270 10

55186 Ethanamine, N-ethy4-f4-nftroso- / 8270 10

62-759 Methamine, N-methyl-N-nitroso- ^ 8270 10

86606 Benzenamine, N-nrtroso-N-phenyl- 8270 10

621-64-7 1-Propanamine, N-nitroso-N-propyl 6270 10

10595956 Ethanamine, Nnnethyl-N-nitroso- 8270 10

5969-2 MocphoUne, N-nitroso- 8270 10

100-754 Pipendine, 1-nitroso- 8270 10

930-552 Pyrrolidfne, 1-nitroso- 8270 10

99-556 Bertzenamine, 2-methyl-5nitro- 8270 10
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APPENDIX IX-GROUND-WATER MONITORING USr-Continued

Common nam«^ gasrn* ClMmical ibstracts service index neme^
POL

methods'

Parsthion

Polychlonnated biphenyls; RGBs

Potychlorinatad dibenzoi>^ioxins;
PCODs

Potychlonnated dibenzofurans; PCOFs
Pentachlofobenzono

Pentachloroethane

Pentachloronitrobenzeno

Pentachlorophenol

Phenacetin

Phananthrena

Phenol

p-Phenyla nadlamina
Phorate

2-Picolina

Pranamide

Propionttrila; Ethyl cyanide

Pyrana

Pyridine

Safrola

Selanium

Silver

Silvex; 2,4^TP

Styrena

Sulfida

2,4,5-T: 2,4,5-TrichlorophenoxyacotJC
acid

2,3,73-TCOO; 23e7,8-TetrachlofO.
dibanzo-p-dioxin

1,2,4,5-Tatrachlorot)anzena
1.1,1,2-Tatrachiocoethana

1.1,2e2-Tatnchloroathana

TatracMofoathylana; Perchioroathylana;
Tatrachlorothana

2A4,6-Tatrachlorophanol

Tetraethyl dithiopyrophoaphate;
Sutfotapp

Thallium

Tin

Tcluana

o-Toluidina

56-^8-2 Phosphofothioic acid. 0.0-diathy1-O-,(4-nrtrophanyl) ester
Note 7 1,1 '-Biphenyt. chlorodenvatives

Note 6 Dibanzo[b,el[l,4]dioxin, chloro denvativas

Note 9 Ditdanzofuran, chloro denvativas

608-93-5 Benzene, pantachloro-
76-01-7 Ethane, pentachloro-

62-68-8 Benzene, pentachloronrtro-
87-86-5 Phenol, pantachloro-

62-44-2 Acetamida, N-{4-athoxyphenyl)-
85-01-8 Phenanthrena

108-95-2 Phenol

8270 10

8080 50

8250 100

8280 , 0.01

106-50-3 1,4-Benzenadiamina

298-02-2 Phosphorodithioic add, O.O-diethyl S-[(ethytthlo)mathy1]
ester

109-068 Pyridina, 2-methyl-

23950-665 Benzamide, 3,5-Oichloro-N-(1,1 -dimethyl-2-propynyi)-
107-12-0 Propananitnla

129-060 Pyrena

110-861 Pyridine

94-59-7 1.6Benzodioxole, 6(2-propenyl)-
(Total) Selenium

(Total) Silver

9672-1 Propancic acad. 2-(2,4,6trichlorophanoxy)-
100-42-5 Benzene, athanyt-

1849625-8 Sulfide

96765 Aoetic mod, (2,4,5-trichiorophaooxy)-

174601-6 Dibanxotb,a][1.4ldioxjn, 2,3,76tetrachloro-

9694-3 Benzene, l,2,4,6tetrachlofo-

636266 Ethane, 1.1,1,2-tetrachloto.

7634-5 Ethane. 1,1,2,2-tetrachloro-

127-164 Ethane, tatrachloro-
/

56962 Phand, 2,3,4,64etrachlofO.

3689-24-5 Thlodiphosphcrfc add, (((H0)2P(S)l20), tetraethyl ester

(Total) Thallium

(Total)

106863

Tin

Benzene, methyl-

95-53-4 Benzenamine, 2-methyl-

8280 0.01

8270 10

8240 5

8270 10

8270 10

8040 5

8270 50

8270 10

8100 200

8270 10

8040 1

8270 10

8270 10

8140 2

8270 10

8240 5

8270 10

8270 10

8015 60

8240 5

8100 200

8270 10

8240 5

8270 10

8270 10

6010 750

7740 20

7741 20

6010 70

7760 100

8150 2

8020 1

8240 5

9030 10,000

8150 2

8280 0.005

8270 10

8010 5

8240 5

8010 0.5

8240 5

8010 0.5

8240 5

8270 10

8270 10

6010 400

7840 1,000
7841 10

7870" 8,000

8020 2

8240 5

8270 10

I
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APPENDIX IX-GROUND-WATER MONITORING UST^-Continued

Common nama^ CASRN^ Chamical abstracts sarvica index name^
Sug
gested

methods®

PQL

(ag/U®

Toxaphenw 8001-35-2 Toxaphana 8080

8250

2

10
•

1 ̂4-Trichlofoben2ene 120-82-1 Benzene. 1.2,4-tnchioro- 8270 10

1.1,1-Trichlofoetftano; Methyichloroform 71-55-6 Elhane, 1,1,1-tnchloro- 8240 5

1,1,2-Trichloroethann 794X>-5 Ethana, 1.1,2-trichlofo- 8010
8240

0.2

5

Trichlofoethylone; Trichlcroethenn 79-01-6 Ethena. trichloro 8010

8240

1

5

Trichlofofluoromethano 75-69-4 Methane, trichlorofluoro- 8010

8240

10

5

2,4.5-Trichlorophenol 95-95-4 Phanol, 2,4.5-trichloro- 8270 10

2,4.G-Trictiloroph«nol ^  88-06-2 Phanol, 2,4,6-trichlofo- 8040

8270

5

10

1,2,3-Trichloropropano 96-18-4 Propana, 1A34richloro- 8010
8240

10

5

0,0,0-Trl«thyl phosphorothicata 126^1 Phosphorothioic acid, 0,0,O4rfathyl astar 8270 10

tym-Trinitrobanzeno 99-35-4 Benzene, 1,3.5-trinrtro- 8270 10

Vanadium (Total) ^ Vanadium 6010 80
7910 2,000

7911 40

Vinyl acatata 108-05-4 Acabc acid, ethenyl astar 824d ( 5

Vinyl chloride 754)1-4 Ethane, chlcro- 8010 2

8240 10

Xylana (total) 1330-20-7 Benzene, dimethyl- 8020

8240

5

5

23nc (Total) Zinc 6010 20

7950 50

* The leguiatoiy requirements pcnain only to the list of substances; the right band columns (Methods and PQL) are given for mformanonal
puipcses only. See also footnotes 5 and 6.
* Common names are those widely used in government regulations, scientinc publicatioas, and commeree: synonyms exist for many cfaemirah.
^ Chemical Abstracts Service registry number. Where "Total" is entered, all speaes in the ground water that contain this element axe included.
(2AS index names are those used in the 9th Cumulative Index.

^ Suggested Methods refer to analytical procedure numbers used in EPA Report SW-846 *Test Methods for Evaluating Solid Waste", third
editioa. November 19^ AnalytKal details can be found in SW'-846 and in docuxnentatioa on file at the agency. CAUTION: The methods listed
are representative SW-S46 procedures and may not always be the most suiuble method(s) for monitoring an anaiyte under the regulations.
* Practical Quantitatioo Limits (PQLs) are the lowest coocentratioos in ground waters that can be reliably determined within specified limits of
piedsioa and accuracy by the indicated methods under routine laboratory operating conditions. The PQLs listed are generally stated to one
significant figure. CAUnON: The PQL values m many cases are based only on a general estimate for the method and not on a detenmnation for
individual compounds; PQLs are noc a pan of the regulatioa.
^ Polydilotiaatcd btphenyis (CAS RN 1336-36-3); this category contains congener chemicals, including constituents of Aiodor-1016 (CAS RN
12674-11-2); Aiodor-1221 (CAS RN 11104-2S-2), Aiocior-1232 (CAS RN 11141-16-5), Arodor.1242 (CAS RN 53469-21-9), Arodor-1248
(CAS RN 12672-29-6), Aiodor-12S4 (CAS RN 11097-69-1), and Arodor-OdO (CAS RN 11096-82-5). The PQL shown is an average value for
PCB congeners.

* This category congener chemicals, induding tctiachlorodibenzo-p-dioxins (sec also 2A73-TCDD), pentachlorodibcnzo-p-dioxins, and
hexachlorodibenzo-p-dioxins. The PQL shown is an average value for PCDD congeners.

(52 FR 25946, July 9,19871
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TABLE 4-1

SAMPLING AND PRESERVATION PROCEDURES FOR DETECTION MONITORING^

Parameter

pH

Specific conductance

TOC

TOX

Reconmended

Container^
Preservative

Maximum

Holding Time

Indicators of Ground-Water Contamination^

T. P. G

T. P, G

G. amber. T-lined

cap®

G, amber, T-lined

septa or caps

Field determined

Field determined

Cool A'C.*'
HCl to pH <2

Cool 4°C. add 1 ml of

1.IM sodium sulf1te

None

None

28 days

7 days

Minimum Volume

Required for

AnalysIS

25 ml '

100 ml

4 X IS ml

4 X 15 ml

Ground-Water Quality Characteristics

Chloride

Iron

Manganese

Sodium

Phenols

Sulfate

T. P. G

T. P

G

T. P. G

40c 28 days 50 ml

Field acidified 6 months 200 ml

to pH <2 with HNO3 i

4°C/H SO to pH <2 28 days 500 ml
2  4

Cool. 4®C 28 days 50 ml

FPA Interim Drinking Water Characteristics

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

Fluoride

Nitrate/Nitrite

T. P

Dark Bottle

T. P

T. P. G

Total Metals

Field acidified to

pH <2 with HNO3

Dissolved Metals

1 , Field filtration

(0.4S micron)

2. Acidify to pH <2

with HNO3

Cool. 4«C

40C/H2SO4 to pH <2

(Continued)

6 months

6 months

28 days

14 days

1 ,000 ml

1 ,000 ml

300 ml

1 .000 ml
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•SAMPLING 'AND PRESERVATION' PROCEDURES FOR DETECTION MONITORING

Parameter
Recontnended

Container'^

Maximum
'Minimum Afiolume

Preservative -- - . ̂  Reljuir^d for
Holding Time .ct/Anal^sis

Endrin

-Ijndane .

',|4ethoxychlor

T^xaphene. ^

r. -

2,4,5 TP snvex . ; ,
^ I .

Radium

Gross Alpha

Gross Beta

Col'iform bacteria

.."7 1 " 0

I  '• 'i',r f

' r

Cyanide

Oil and Grease

Semivolatile.

nonvolatile organics

Volatiles

T. G

t--:\ f . ■

P. G

Cool, 4®C

j  w - -s-, ^

Field acidified to

pH <Z with HNa3

PP. G (sterilized) ^Cbol. 4®C^

7 days' ̂ p'Z ,'.OOO^il{il
r £ 5 J <

".CfJ 'C ' "10-

.  T*"; I'ic

•r': pn-'j ':p{i

w . ' . W' .^r c'*7- - -.i!
6 months i gal ion

^ : tr '^n< wc" ^ i 0"^

'h'haiirt ^'uio?>20(^in1il"^

mjrRrxsh^

other Ground-Water" Chaf-a^terTstlcs of v^^'asJ
,1

P. 'G " '

G only

T. G

G. T-lined

jf. ,r; ;
Cbol. 4®C. NaOrt to

pH >12. 0.6 g

ascorbic acid^

Cool. 4®C H2SO4 to
pH <2

Cool, 4»C

Cool. 4°C

daysS^'ft^ri . soo'^ml

28 days

14 days

14 days

100 ml

60 ml

60
ml

\

^References: Te^t Methods fnr PvAluatmn Solid Waste - PHYSKaVChenncfll MgthQjS. SW-846
(End edition, 1982).
Methods for Chemical Analysis nf Water and Wastes. EPA-600/4-79-020.
St;.nderd Methods for the Ev.m,netion of Water and WaStewatgr. 16th edition (19SS)

1

*^Container Types:
P = Plastic (polyethylene) ^
G = Glass

T = Fluorocarbon resins (PTFE, Teflon®, FEP, PFA, etc.)
PP = Polypropylene

(Continued)
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OSWER-9950.1

TABLE 4-1 (Continued)

SAMPLING AND PRESERVATION-PROG FOR DETECTION MONITORING

,  .^Basejd-, onrithe requirements for detection monitoring (§265.93), the owner/operator must
;  QOL^-lecTsa sufficient volume of gcoi^nd water to allow for the- analysis of four separate

^T.eplncates. • ' ^

-'fefrtppmg containers (cooling chest with ice or ice pack) should be certified as to the 4°c
temperature at time of sample placement into these containers.^ Preservation of sampT^s"'"^"
requires that the temperature of collected samples be adjusted to the 4®C ininediateTy after
collection. Shipping coolers must be at 4®C and maintained at 4®C upon placement of sample
and during shipment. Maximum-minimum thermometers are to be placed into the shipping'che^t
to record temperature history. Chain-of-custody forms will have Shipp^ing/Receiving arid -
In-transit (max/min) temperature boxes for recording data and verification.

®Do not allow any head space in'the Tzontamer.

^'Uisejfascorbic^cJd-only m the presence, of ox iodizing agents,

^MaxTmum holding time is 24 hours when sulfide is present. Optionally,, all samples may be
tested with lead acetate paper before^th^.pH adjjjstment in order to determine if sulfide is
present. If sulfide is present, it'can beTr^ved^ by addition of cadmium nitrate powder
unttl a negaftiy^ spot, test Js .olptained^. Tj?e sample is filtered and then NaOH is added to
P" ^2. ■ / . / , , ' '
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