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New Windsor, Orage County, New York

NYSDEC Site No. 3-36-037

December 1995

1.0 Introduction

1.1 Pumose and Scope

The New York State Departent of Envionmental Conservaton (tlNYSDECtI) added the Macbeth

Division of Kollmorgen Instrents Corporation site ("Macbethtl or "sitetl) to the New York State Registry

of Inctve Hadous Wase Sites in March 1991, with a Class 2 designation. Ths Remedial
Investgation ha been performed to comply with NYSDEC's requirements to underte a Remedial

Investigationleasibilty Study (tlRISti) at ths site in accordace with NYSDEC's Techncal and

Admstrative Guidace Memoradum (tlTAGMstl) and Applicable or Relevant and Appropriate

Requirements (tlAR"). The RI was performed in accordace with an Order on Consent between

NYSDEC and Kollorgen Inruents Corporation dated Februar 14, 1994, and a scope of work,

appended to the Order, first submittd to NYSDEC on September 8, 1993.

At the time Macbeth was added to the Registry, the only known source of contation on the

Macbeth propert ha been discovered durig previous investigations and removed. The purpose of ths

RIS is to determe if additional source area of contation exist on the Macbeth propert, to perform

field sampling and anlysis for additional site chaacterization, and to characterie the nature and extent of

risks posed by the site.

1.2 Background / Sumary of Previous Site Investigations

Kollmorgen intiated a site investigation at the Macbeth facilty in early 1986. The purpose of the

stdy was to determe the impact past waste disposal practices at Macbeth may have had on the Macbet

propert. A Work Plan for a Phase I investigation was transmitted to NYSDEC in August 1986.

Comments from NYSDEC dated January 9, 1987, and the outcome of a meeting held at the Macbeth site

on Februar 24, 1987 between NYSDEC, Orage County Departent of Health, H2M, and Kollmorgen

personnel, were incorporated into the Phae I Investigation. The Phae I Investigation, transmitted in a

letter .report to NYSDEC dated August 10, 1987, included inllation of six monitorig wells at the site.

Borig logs developed from monitorig well inllation indicated tht the overburden, composed of glacial

till, was underlain by complex bedock topography. Groundwater flow direction and velocity though the
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overburden and bedock were varable, and complica by an apparent nort-south trendig ridge of

bedock on the earn portion of the site.

The Phae I letter report and addendum were foiwarded to Mr. Kuldeep Gupta in the NYSDEC

Bureau of Easern Remedial Action per NYSDEC Region 3's request in August 1987, prior to the intiation

of field work. Field work was completed by the end of 1987. It included the inllation of thee additional

monitorig wells, groundwater samplig for haogenated and non-halogenate volatile organcs and metas,

stormwater catch basin sedent sampling, and qualitative preliry soil gas probing with an HNu

photoioniation detetor ("PID"). The results of the Phae I investigation were presented in an H2M report

titled Hydrogeologic Investigation, Macbeth Division of Kollmorgen (Instrments) Corporation, March

1988, tranmitt to NYSDEC on March 11, 1988. Conclusions of the Investgation were as follows:

· An on-site groundwater divide controlled groundwater flow direction in the

shaow bedrock zone from the center of the site. Suspect areas of chemical

wase disposal were located west of the divide, indicating that potential

contats in the aquifer systm would flow to the west.

· Results of catch basin sedent sampling indicated tht the sedent was not
contated with volatie organc compounds.

. Groundwater sampling results for monitorig well samples obtained in June

and September 1987 indicated tht in MW-3 and MW-7 contained volatile

organc compounds above the NYS Stadads and Guidace Values in effect

at tht time. Groundwater at all locations was unected with respect to

mets.

. A thorough reconnissance and prelim soil gas probing in the wooded

area suspected to be the site of previous waste disposal revealed the presence

of a mound of solidified plastic-like materiaL. Photoionition detector (PID)

responses of 200 ppm were recorded in ths area. Corroboration of ths

location by facility personnel and its proxity to MW-3 indicated that ths

area was the most likely on-site source of groundwater contation found in

the monitorig wells.

. Additional stdies were proposed; they included a more comprehensive

qualitative soil gas survey coverig the imedate area adjacent to the

1-2



li~GROUP
southern side of the ma buildig and wooed area soil samplig, ination

of thee additiona deep beock monitorig well couplets to existg shaow

bedock monitorig wells, and groundwater sampling.

A Work Plan to pedorm the additiona stdies was tranmitt to NYSDEC Region 3 on Apri 18,

1988. The results of the investigation, tramitted to NYSDEC Region 3 on November 17, 1988, are

provided below:

. Results of soil gas probing in the area specifed in the work plan (imediately

to the rea and ea of the facility) indicated tht the source area of
contaation was limte to the mound of discarded pait wase materials,

approxitely 40 feet by 45 feet, in the wooded area adjacent to the southeas

comer of the Buildig No.1, west of the groundwater divide.

. Results of sampling indicated tht the mounded area of residual paint wase

contained elevated levels of volatile organc compounds. Additiona analyses

of the paint wae indicated tht it did not contain PCBs, was non-reactive,

non-eorrosive, and not E.P. Toxic (metas). However, the paint wase was

igntable at 29 degrees Celsius. The igntability characteristic and elevated

concentrations of volatile organc compounds, predomiantly 1,1,1-
trichloroete, tetrachloroethene, trichloroethene, ethylbenzene, and toluene

indicated tht removal of the paint wase was warranted. Soil samples

obtained from ths area and other areas, includig areas adjacent to MW -3 and

adjacent to the former pait shop and former hardous wase storage area,

were not contated with compounds above present NYSDEC cleanup

objectives.

. Results of groundwater sampling indicated that toluene, etylbenzene, total

xylenes, 1,1,I-trchloroethe, and 1,I-dichloroethane were present in MW-3

and its deeper bedrock couplet, MW-8 above stadards. The remaig

monitorig wells did not contain volatile organc compounds in concentrations

above stadards. The simlarity of these compounds to compounds present in

the pait wase area and the proxity of the pait wase area to these
monitorig wells, as well as groundwater flow direction and bedrock

topogrphy, indicated tht contation in these monitorig wells could be

attributed to the pait waste area.
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A work plan for removal of the mounded area of pait wa was submitted to NYSDEC in

November 1988. The scope of the work plan inèIuded the excavation, removal and disposal of the

contate material, and post-excavation confrmtory sampling to veri tht removal of contate
materials wa complete.

The removal effort was documented in a report to NYSDEC date September 1989. Was

material and soil excavation of 
the area was perfonned from Januar 4 to Januar 6, 1989. A tota of 46

dr of soiVwas residual was generate durig removal; these dr were hauled off-site and
incinerate by a licensed facility. Fift cubic yards of soil underlyig and adjacent to the pait wase was

excavate for disposa to an approved treatment facilityllandfl. Laboratory anyses of post-excavation

samples were perfonned using CLP protocls, per NYSDEC request. Post-excavation samples indicated

tht residual concentrtions of 
tota volatie organc compounds were present above 10 ppm (the inonnal

acion level provided by NYSDEC) at four locations with the excavation. A second phase of soil removal

was perfonned in response to these results from March 13 to March 15, 1989. An additional fort cubic

yards of soil was removed from the area for disposal to an approved treatment facilityllandfll.

Excavations were advanced until weathered bedrock was encountered. Post-excavation samples indicated

tht tota volatile organc compounds remaing in the soil raged from 0.009 ppm to 0.067 ppm, well

below NYSDEC acton levels.

To provide furter inormtion about the effectiveness of the removal effort, Macbeth intiated a

quarterly on-site groundwater monitorig progr, commencing in March 1989. Groundwater samples

have been collected quarterly from March 1989 to April 1995 from eight on-site monitorig wells (MW-2,

MW-3, MW-4, MW-6, MW-7, MW-8, MW-9, and MW-I0); results of each quarterly monitorig event

have been reported to NYSDEC and are included in tabular fonn in Appendi A. Concentrations of

toluene, 1,1,I-trchloroethe, 1,I-dchloroethe, ethylbenzene, and xylenes have signficantly decreased

in MW-3 and MW-8 since removal of 
the source area was perfonned in 1989. Groundwater in MW-4,

MW-9 and MW-I0 have always been below groundwater quality stdards, since their inllation in 1987

and 1988, with the exception of one or in the case of MW-I0, two rounds, which contained compounds

slightly above stdads. MW-2 has been below groundwater quality stdards in all but one round where

they were slightly above stadads since December 1990. Since 1987, groundwater ha been below

stdards in all but thee rounds where they were slightly above stdads in MW-6. MW-7 contained

comppunds above stdads in six of eleven rounds conducted prior to May 1991. Since May 1991, only

thee rounds contaed compounds slightly above stdards. MW-8, closest to the fonner wase disposal

area ha contained compounds slightly above NYSDEC stdads in only two rounds since October 1992.
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MW-3 is the only monitorig well where volatile organc compounds are tyicay found above NYSDEC

stdads; however, tota concentrtions since December 1990 have averaed less th 83 ppb.

NYSDOH discovered the presence of volatile organc compounds in nearby homeowner supply

wells in late 1990 and ealy 1991. The highest concentrations were found nortea of Macbeth at 400

Litte Brita Road where volatile organc compounds were found in tota concentrations upwards of

19,000 ppb. Results from NYSDOH sampling conducted on Januar 14, 1991, demonsrated tht 1,1,1-

trchloroethane, 1,1 -dchloroethe, tetrachloroethene, and 1,1 -dchloroethene were found in ths
homeowner domestic supply well at concentrations of 38 ppb, 7 ppb, 4 ppb, and 23 ppb, respectively.

These compounds have been present in some Macbet monitorig wells. Trichloroeene and its

degrtion compounds, cis/tra- 1,2-dchloroeene, and viyl chloride were found at concentrtions of

6,000 ppb, 12,900 ppb, and 400 ppb, respectively. These compounds ha not been found in the Macbeth

monitorig .wells. Trichloroethene and cis/tran-1,2-dchloroethene had, however, been found in the

Macbeth supply well, but at concentrations of 27 ppb and 12 ppb respectively. The magtude of these

concentrations at 400 Little Britain Road and the absence of trichloroethene, and its degradation

compounds cis\tra-1,2-dchloroethene, and vinyl chloride at these concentrations in the Macbeth on-site

monitorig wells suggested tht the source of ths contation was unelated to Macbeth. Although the

majority of these volatile organc compounds, specifcally trichloroeene, cis/trans-1,2-dchloroethene, and

viyl chloride, ha not been found in the Macbeth monitorig wells and may have come from other sources,

Macbeth connected ths home, and the two others adjacent to it, to muncipal water.

Homeowner supply wells to the west of Macbeth were found to conta concentrations of 1,1,1-

trichloroethe and 1,1 -dchloroethe which were below drg water stdards, with the exception of

the wells located at 419 Little Britain Road and 7 Steele Road. Tetrachloroethene was also found in a

homeowner supply well west of Macbeth at 43 1 Little Britain Road above stdards in one of eleven

quarrly rounds of sampling (October 1991). Macbeth has provided and maintained for these residences

granular activated carbon (GAC) filters. Macbeth pedormed quarerly sampling of all residences along
Little Brita Road from Macbet west to Newburgh Packig, and along Steele Road from Little Brita

Road south to 33 Steele Road from 1991 to December 1993. Starting in January 1994, quarterly sampling

ha been conducted only at the thee locations equipped with carbon filters (419 Little Brita Road, 431

Little Britain Road, and 7 Steele Road residence), and at thee additional locations on Steele Road (7 Steele

Road auto body shop, 25 Steele Road and 27 Steele Road), where volatile organc compounds have been

found. but below NYSDOH stdards. Oter locations previously monitored quarterly no longer posed a

concern since volatile organc compounds had not been detected for numerous consecutive quarers. Data

for homeowner wells is provided in tabular form in Appendix B.
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Quatave soil gas surveyig and soil sampling in abandoned leach fields was performed in

Februar 1991 on-site and off-site by H2M with the consent of 
the respective propert owners, in response

to the discovery of volatile organc compounds in the homeowner supply wells. Central Hudson Ga and

Elecc (CHGE), locted across the st from .Macbet and adjacnt to the 400 Litte Bnta Road

residence where elevate levels of volate organc compounds not indicative of groundwater underlyig the

Mabet site were found, denied H2M acess to perform the sampling. Sample locations included leach

fields locate at 400 Litte Bnta Road 330 Litte Bnta Road Macbeth Buildig 1, and the residence

and auto repai shop on the easern bounda of 
Macbeth (401 Litte Bnta Road). The soil gas survey

revealed concentrations of tota organc vapors more th thee times background in the dnveway of the

auto repai shop, the location of the abandoned leach field. Soil samplig at ths location was

accomplished by H2M with a truck-mounte dnling ng, by the use of split-spoon sampling though hollow

stm augers. A representative of NYSDEC Region 3 was present dunng par of the sampling activities.

The results indicate that elevated levels of xylenes, ethylbenzene, and 1,1,1-tnchloroethe below

NYSDEC cleanup objectives were present in the auto repair shop soils at depth of up to nie feet below

gre. These compounds were not tyical of contaants found across the street, at the 400 Little Bnta
Road homeowner well. Neither elevated total organc vapors nor volatile organc compounds were present

in any of the other abandoned leach field soil samples investigated by H2M, where samples were obtained

using a powered had auger and bucket auger.

In 1992, Central Hudson Ga & Electnc (CHGE) was assigned a site number, No. 336042, by

NYSDEC. In June 1995, as par of Prelimry Site Assessment (PSA) field work, soil gas samples were

collected by CHGE's consultat. Results of the soil gas survey indicated tht a number of locations

contained volatile organc compounds, predomiantly tnchloroethene and its degradation compounds,

cis/tran-1,2-dchloroethene, and viyl chlonde, at elevated levels. These compounds were among those

found in the homeowner well located at 400 Little Bntain Road, adjacent to the CHGE propert.

With Macbeth's reduction of painting operations in 1991, the need for storae of paints and

hadous wases on-site was signficantly reduced. As a result, the paint storae buildig and hardous

wase storae area were removed in November 1991. Samplig of soils from beneath the former buildig

was conducted. Laboratory anlyses of these soils showed that soils were not contaated. Two volatile

organc compounds were found at one sample location (0.018 ppm of 
methylene chlonde and 0.008 ppm of

tnchlorofluoromethe) orders of magtude below NYSDEC cleanup objectives. Results were

docuaented in a letter report by H2M titled Report on the Closure of the Paint Shed and Hazardous

Waste Storage Area, trasmitted to NYSDEC on Apnl 15, 1993.
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1.3 Conclusions ofPre-RIS Investigations

The only known source of contation on the Macbet propert was discovered durig previous

investigations and removed. Since removal of ths source area, groundwater in on-site monitorig wells,

includig groundwater leavig the site, ha not ty~cally contained volatile organc compounds in the zones

monitored above stdads with the exception ofMW-3, which is closes to the former source area, but not

at the site bounda and therefore not indicative of groundwater leavig the Macbeth site. On-site and off-

site soil sampling have been peiformed in response to the homeowner well contation at 400 Little

Brita Road, along Steele Road and west of Macbeth along Litte Britain Road since removal of the

source area. Soil samples were obtained by H2M in Februar 1991 on-site at the Macbeth abandoned

leah field as well as at off-site leach fields located at 400 Little Brita Road, 330 Little Brita Road and

the residence and auto repair shop on the easern boundary of Macbeth at 401 Little Brita Road.

Elevated levels below NYSDEC cleanup objectives of some volatile organc compounds not indicative of

those compounds found across the street at 400 Little Brita Road were present in soils at the auto repair

shop. Volatile organc compounds were not present in any of the other soil samples. In 1995, soil gas

sampling peiformed by CHGE's consultaton the CHGE propert indicated that volatile organc

compounds which are among those predomiantly found in the homeowner well located at 400 Little

Britain Road, are present in soil gas on the CHGE propert.
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2.0 Site Description and Physical Settg

Chacterition of the Macbet site began when investgations at the facilty were intiate in
1986. The followig sections provide a description of the site and its physica settg as developed for the

site from 1986 though the completion of the RI.

2.1 Location and Site Description

The MaCbeth facilty is locate at 405-415 Litte Brita Road (New York State Route 207) in

New Windsor, Orange County, New York (Figure 2-1). It lies approxitely 2.5 mies west of the Hudson

River and with 0.5 mile ea of Lake Washigtn Reservoir and Lokwoo Basin (a stiling basin or pool

used to protet agai scour below da). The site (Figure 2-2) is occupied by two buildigs surrounded

by paved parkig areas and drveways. The ma buildig (Buildig No. i) is approxitely 62,400

square feet; Buildig No.2, consructed in the mid-1970s, is approxitely 14,600 square feet. The ma

buildig consist of offce space and assembly areas, used for the development and assembly of softare

and inentation related to the evaluation and control of color systems. Buildig NO.2 is currently

unoccupied. The tota land area is approxitely 25 acres, and includes wooded and grasy, hilly

landscape. Overall relief of the site is approxitely sixt feet.

2.2 Local Land Use

The site is located in an area of New Windsor which is priarily rural and residential. A number

. of commercial/ight industrial facilities are also present. Figure 2-3 provides a regional site map of these

locations. The imedate area west of the facility along Little Britain Road and Steele Road is not servced

by muncipal water. The area is servced by muncipal sewers. H2M confrmed individual hook-ups to the

muncipal sewer system with area residents in 1991.

H2M ha studied both the historic and present commercial/ight industrial usage of the imedate

Macbeth area. Aerial photographs were obtained for the period from 1953 to 1980 to obta additional

inormtion for the stdy, as well as to identify potential areas of concern at Macbeth and in the

surroundig area. At least seven different industrial/commercial operations have been conducted at sites in

the imedate Macbeth vicinty; these sites include Macbeth (405 - 415 Little Britain Road), J&H Smith

Manufactrig Co. Inc. (410 Little Brita Road-eurrently at 499 Litte Brita Road as J&H Smith Light

Corp.), Centr Hudson Ga & Electric (which ha occupied the former J&H Smith site since 1977), B &

H Auto (401 Little Britain Road) Burgess Sign (412 Little Britain Road), the Auto Finshig Line (7 Steele

Road), and Newburgh Packig (439 Litte Britain Road). Results of the aerial photogrph stdy indicated

tht the Macbeth facility has expanded, includig additions to the originl buildig (Buildig i),

conscton of one additiona buildig (Buildig 2), clearg and pavig for new parkig area, and

consruction of storae size buildigs, since the originl facility was built. The aerial photographs revealed

2-1
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no ar of concern on the Macbeth propert. Results of the aerial photogrh stdy, as well as a

sum of land acuisition and buildig consction dates for Mabet were previously provided to

NYSDEC in the August 1994 Remedial Investigation Work Plan, Field Sampling Plan (HM).

2.3 Clinte

The clite of the Hudson Valley area is for the most par contienta, with wids blowig

predomitly from the west towards the Atlantic Ocea. From October to Apri the prevailing wids are

from the nortwes from May to September southwest wids prevai. Sumer weather pattrn are

domite by tropica air mases whie witer weather patrn are controlled by polar air mases. In
Orage County, the period beteen lat-Apri and late-October is tyicaly frost-free. . Averae mea

anual temperature in the county is S1.6 degrees; averae mea anual precipitation is 48.01 inches. The

averae relative humdity rages from 60% in the mid-afernoon to 80% at dawn. The prevailing wid is

from the southwest; average wid speed is highes in April, at ten mies per hour.

2.4 Soils

Sudace soils in the imedate Macbeth region are composed of unconsolidated glacial till. The

soils on the Macbeth propert, and to the imedate nort and west, are defied as the Mardi gravelly silt

loam - 8 to is percent slopes ("MdC"), and the Swarwoo and Mardi very stony soils - sloping

("SXC"). Loam consist of soil material th is 7 to 27 percent clay parcles, 28 to so percent silt
parcles, and less th S2 percent sand particles. The followig paragaphs provide soìl descriptions for

each soil tye in greater detaL.

MdC Soils

These moderately well dred soils are formed in glacial till deposits derived from sandsone,

shae, and slate. It commonly receives ruoff from adjacent soils. The upper layers of soil consist of dark

brown and yellowish brown gravelly silt loam with a leached layer of mottled pale brown gravelly silt

loam. Underlyig these soils is a firm olive brown fragpan layer. Frapan is a loamy, brittle sub-sudace

horizon which appeas cemented; it is tyically low in porosity and organc content. The water table is

perched above the fripan durig the sprig and other excessively wet periods. Permeability is low to

moderate in the sudace soil and sub-soil layers, and very low in the fragipan. Intration rates in the soil

rage from 0.6 to 2.0 inches per hour.

SXC Soils

These well draied and moderately well drained soils are composed of grvelly loam, gravelly silt

loam and gravelly fie sand loam. A firm olive brown frgipan tyically underlies the soils, and is also

2-S
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subjec to perched water table conditions due to its low permeabilty. Intrtion rates rage from 0.6 to

2.0 inches per hour, as in the MdC soils.

Soils to the nortea of Macbeth and on portons of the Centr Hudson Ga & Electric (CHGE)

propert are composed of Pittfield soils, a more permeable grvelly loam not tyicay subject to perched

water table conditions, with higher inltrtion rates ragig from 2.0 to 6.0 inches per hour.

2.5 Geology and Hydrogeology

Sevente monitorig wells have bee inled as par of previous site investgations and the RI

Investgation on the Macbeth site to evaluate sub-surfe conditions and groundwater qualty. The

locations of these wells is provided in Figure 2-4. A sum of monitorig well consction detas for

Macbeth is provided in Table 2-1. These wells were instled with overburden, shaow bedrock, and

deeer bedrock zones. Bi-monthy rounds of water levels were required afr completion of RI monitorig

well inlation. Ths inormation is presented in Tables 2-2 though 2-5. Water levels concurrent with

groundwater sampling origilly scheduled for March were pedormed in Apri, concurrently with the
quarrly residential monitorig.

2.5.1 Overburden

The overburden at the Macbeth site is composed of unconsolidated glacial tilL. Thckness of the

. overburden on the site as determed durig monitorig well intalation rages from less th one foot at

bedock outcrops along the easern drveway to thrt feet at MW-2, in the norteasern comer of the

propert. The til is composed of fie to coarse sands, grvel, and silt, with dense frpan layers and

boulders at some locations.

The overburden at the Macbeth site contain both saturate and unaturated zones. Ths layer of

ti above the bedrock is not considered a signficant water bearig zone due to its low permeability and

thckness. A slug test pedormed in MW-IA durig previous investigations yielded a computed hydrulic

conductvity value of 3xl0-6 ft.lsecond. The rate of groundwater flow though the overburden most likely

exhbits high variability due to the variable thckness and permeability of ths zone. No data could be

found for supply wells installed in these deposits. It is doubtfl that any such wells exist as water canot

be realy removed from the til in quantities suitable for commercial or domestic needs. The water table

form the upper bounda of ths unconfed flow system; bedrock form the lower bounda. Inltration

in the.unaturated zone of the til is vertical. The saturate thckness of ths unt rages from 0 at MW-5

(the location ofa ridge of 
bedock which form a groundwater divide) to 15 feet at MW-2 on the Macbeth

site. Groundwater flow direction in ths zone on the Macbet site most likely flows in the direction of slope

of the bedock sudace. Figure 2-5 provides an overburden groundwater elevation map developed from

2-6
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Table 2-1

Sun Matrx of Monitorig Well Constion Detas
Macbeth Division of Kollorgen Inents Corpration

New Windsr, New York

NYSDEC Site No. 3-36-037

.li:jØIW~'¡:.'h.~I'II~I~I#,~¡j.ii:!1~7~~ii~1I:~;r.li~IRI¡nl:=~~;1
Overburden Wells

MW-IA 26.2
MW-2 36.9
MW-4A 15.7

13.2
26.9
5.7

13.0
10.0
10.0

2
2
2

339.81
311.1
321.76

2
2
2

Shallow Bedrok Wells

MW-l 47.6 3 32.6 15.0

MW-3 41. 3 21. 20.0
MW-4 36.7 3 22.7 14.0

MW-5 29.9 3 18.3 11.6
MW-6 55.8 3 36.8 19.0
MW-7 43.9 3 23.9 20.0

MW-15 60.2 2 40.2 20.0

339.63
332.56
322.18
346.03
310.81
320.04
327.49

2
2
2
2
2
2
2

326.64
284.18
316.Q

307.02
311.04
299.49
327.72
273.99
296.19
287.29

Interediate Bedrock Wells

MW-8 87.6 4 57.6 30.0 2.95 332.23 274.59

MW-9 78.3 4 48.3 30.0 2.95 322.44 274.10

MW-I0 85.3 4 55.3 30.0 2.95 320.23 264.90

MW-11 88.9 4 63.9 25.0 4 308.20 244.30

Dep' Berock Wells

MW-12 142.4 8 88.4 54.0 8 307.98 219.58

MW-13 120.2 4 90.2 30.0 4 345.18 254.98
MW-16 123.7 4 93.7 30.0 4 321.2 227.82

313.64
274.18
306.07

292.02
291.04
285.49
316.12
254.99
276.19
267.29

244.59
244.10
234.90
219.30

165.58
224.98
197.82

Notes:
a: Reference mark at top of PVC mono well caing; all elevations in feet above mean se level, USGS NGVD, 1929.

2-8

NE
NE
NE

25
15

17
11

29
17
16

17
17
18

26

26
5

17

NE
NE
NE

315
318
306
335
282
303
311

316
305
303
282

282
341
305
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IlZ\GROUP
data collec at Macbet and CHGE on August 21, 1995 (Table 2-6). Monitorig well specifcations for

Mabet and CHGE monitorig wells used in the contour map are provided in Table 2-7. The contour

map indicates tht groundwater flow in the overburden as it leaves the Macbeth site is to the nortea in

the nortearn section of the propert; groundwater does not occur in the overburden in the nortwestrn

porton of the propert, at MW-4A. Groundwater leavig the site in the overburden at MW-2 conta no

volatie organc compounds above NYSDEC stdads. Groundwater on the CHGE propert in the

overburden flows to the ea and norteas.

2.5.2 Bedock

2.5.2.1 Introduction

Bedock underlyig the site is the gry dolostone of the Wappinger Group. Open frctures with

the rock mas provide conduits for fluid flow though an otherwse relatively impermeable media. Major

factors afectg groundwater flow though fractured rock include frctre density, orientation, effective

apertre widt and the nature of the rock matrix. Fracture density and orientation are importt
determts of the degree of interconnecvity of frctre set, which is a critical feature contrbuting to the

hydrulic conductivity of a frctured rock system. Groundwater flow path are provided only by

interconnected fractures; fractres oriented parallel to the hydraulic gradient are more likely to provide

effective pathways then fractures oriented perpendicular to the hydraulic gradent. Geologic studies

pedormed by H2M in the area indicate tht the outcrop along the eatern drveway and the predomit

bedock underlyig the site is the massive Stissing Dolostone member of the Wappinger Group, of

Cambrian age. It appears tht the younger Pine Plai member of the Wappinger overlies the Stissing

along the southern portion of the site and in outcrop on the Macbeth site and on Steele Road to the west.

The Pine Plai formation is chactrized by its extreme lithologic variability, exhbiting diverse textres

and beddig. The contact betweéh the two members on the Macbeth site is marked by a fault, the contact

of which is mappable for 36 fee. The contact is chaacteried by a thee foot zone of sub-angular breccia

(rock frents) overlyig altered dolostone (Stissing). Chert nodules and quar cobbles with no preferred

orientation are also present in the breccia zone. The Pine Plai is visibly more fractured than the Stissing

in the outcrops observed as par of ths stdy; fracture frequency was measured to be an order of

matude greater in the Pine Plains than in the Stissing. The preferred fracture orientations of these unts

in the Macbeth area were meaured by H2M to be to the south-southeas and southwest. The orientation of

fractures meaured in the Macbeth area concurs with previous results published by the New York State

Museum and Science Servce for the region.

Rock cores were obtained durig monitorig well intallation pedormed in 1987 and 1988 to

chacterize bedock underlyig the site at depths to 80 feet below grade. The cores collectively illustrated

tht the upper bedrock is a moderately permeable zone which contains fractures in what is probably the

2-14
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Table 2-6

Groundwater Elevations - August 21, 1995
Centr Hudson Ga & Electc / Macbeth Division of Kollorgen Instents Corporation

New Windsor, New York
NYSDEC Site No. 3-36-037

Overburden Wells

MW-1A 26.2 13.2 13.0 339.81 326.64 313.64 14.74 325.07

MW-2 36.9 26.9 10.0 311.1 284.18 274.18 22.49 288.62

MW-4A 15.7 5.7 10.0 321.76 316.07 306.07 Dry Dry

MW-94-2 14.0 3.67 10.0 297.87 283.87 280.20 NP 284.77

MW-94-3 20.0 4.79 15.0 303.89 283.89 279.10 NP 287.71

MW-94-5 16.0 7.43 10.0 297.62 281.62 274.19 NP 287.97

Shallow Bedrock Wells

MW-1 47.6 32.6 15.0 339.63 307.02 292.02 22.72 316.91

MW-3 41.5 21. 20.0 332.56 311.04 291.04 22.24 310.32

MW-4 36.7 22.7 14.0 322.18 299.49 285.49 30.72 291.46

MW-5 29.9 18.3 11.6 346.03 327.72 316.12 22.72 323.31

MW-6 55.8 36.8 19.0 310.81 273.99 254.99 26.67 284.14

MW-7 43.9 23.9 20.0 320.04 296.19 276.19 33.59 286.45

MW-15 60.2 40.2 20.0 327.49 287.29 267.29 27.46 300.03

MW-94-1B 24.5 10.67 13.5 295.24 270.74 260.07 NP 285.30

MW-94-2B 29.5 13.41 16.0 298.61 269.1 255.7 NP 284.71

MW-94-4B2 82.8 62.52 20.0 299.42 216.6 154.1 NP 285.37

Notes:

a: Reference mark at top of PVC mono well casing; all elevations in feet above mean sea level, USGS NGVD, 1929.

NP - Not provided.
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Il~GROUP
Pine Pla formtion or the upper, weathered sudace of the Stissing Dolostne. Signcat solution
cavities have been observed in MW-5, MW-6, and MW-ll durig drg acvities. The deeper bedock

zone, most probably the Stissing Dolostne, wa observed to be highy compett, and to exhbit relatively

few frres of sma apertre. An in-situ packe~ permeability test was pedormed at MW-8, MW-9, and

MW-I0 in 1988 in order to determe the site-specifc hydrulic conductivity of ths bedock zone. The

inatable packer isolated zones where frctures were assumed to be present based on field observations

durig monitorig well inlation. The caculate values obtaed from the te raged from 2.15 ft./yea

to 3.76 ft./yea. These values are consistent with estblished hydrulic conductvity rates for competnt

dolomites with varg degrees offractures.

Deeper wells inled durig the RI also indicate tht the Stissing Dolostne, specifically at MW-

13, is very dense, with very few fractures. Signcant water-bearg zones were not found in the

overburden, nor were they found in the few fractres encountered in the bedrock until a solution cavity was

found at approxitely 120 feet below gre. At MW-13, small frctures appea to have been filled with

silt, based on the drll cuttings. Major water bearig zones appear to be limted to solution cavities on the

ea side of the Macbeth propert, as evidence by MW-13, and the MW-ll/M-12 couplet. A water-

bearig solution cavity was encountered in MW -11 from 78 feet to 83 feet below gre; MW -11 was

. screened in ths interval. MW -12, proposed as a deeper couplet to MW -11 to be intaed to approxitely

110 feet below gre, was intalled to 140 feet below grde due to the absence of signficant water-bearg

zones below 83 feet. The. low frequency of fractures and hence the lited connectivity between fractures

for any great areal extent, coupled with the absence of water-bearg frctres where fractures are present,

most likely hiders groundwater flow and potential contat migrtion on the eas side of the propert.

Wells on the southwest side of the propert instled durig the RI, specifcally MW-15 and MW-16,

appear to contain slightly more water-beag frctures at shalower depth th those observed on the ea

side of the propert.

A bedrock sudace elevation contour map was prepared from data obtained durig Macbeth well

instlation, as well as data obtained directly from Blasland, Bouck and Lee, the consultat who oversaw

monitorig well installation at the CHGE propert across the street. Ths map, provided as Figure 2-6,

ilustrates tht the bedrock sudace topography is highy variable and slopes quicker than the land sudace,

thus creating saturated and unaturated zones in both the bedock and overburden. A ridge of bedock

exists on the Macbeth site, at MW-5, extendig nort-nortwest to just ea of the former paint was

disposal area, where the ridge turn and extnds westard though the central part of the site. The slope of

the bedock sudace in the former pait wase disposal area is southwesterly towards MW-3 and MW-8.

Ths ridge may effectively form a groundwater divide in shallow zones, as groundwater would ride atop the

2-17
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Il~GROUP
bedock surfce before inltrtion into frres. A large bedock depression exist in the front yard of the

CHGE site.

2.5.2.2 Groundwater Flow - Shalow Bedock

Seven of the seventen monitorig wells locte on the Macbe propert are set with the shaow

bedock zone. Shaow bedrock wells are MW-l, 3,4,5,6, 7, and 15. The tops of the screened intervals

are locte between 6 and 8 feet below the top of the bedrock surface, with the exception of MW -15, which

begin 24 fee below the top of the bedock surface, due to the absence of signficant water-beag zones at

shaower depth. On-site groundwater elevation contour maps for the shalow bedock zone at Macbeth

are provided as Figues 2-7, 2-8, and 2-9. Groundwater in ths zone on the Macbeth site consistently flows

to the nort and west, as depicted in the atthed shaow bedock groundwater contour maps.

Groundwater to the nort at the CHGE propert flows easard, as shown in Figure 2-10, which represents

data collected from wells screened with the shalow bedock zones at both sites on August 21, 1995

(Table 2-6).The direcion of groundwater flow is inuenced by the topography of bedrock, both on site, and

imedately surroundig the site. The ridge of bedrock tht trverses the site may have the greatest effect

on upper bedock groundwater flow diection, with bedock surface topography being the pri

inuence. Although MW -3 appeas to be cross graent to the former waste disposal area with respect to

groundwater elevations presented on the contour maps, bedock slopes from the former wase disposal area,

indicatig tht the area ofMW-3 may be the priry receptor of potential contation from the former

wase disposal area. Ths may be confrmed by the fact tht elevated levels of volatile organc compounds

have tyically bee limted to MW-3 in the shaow bedock zone, and that these levels decreased

drtically once the wase was removed. MW-3 Bedrock on the southern side of Steele Road and in the

vicinty of monitorig well MW-5, steeply slopes downward from Steele Road to the site. Groundwater in

ths area is flowig to the nort from Steele Road to MW-l and MW-5. In the vicinty of monitorig wells

MW-15 and MW-7, bedrock slopes westard towards the intersecton of Steele Road and Little Brita

Road. Groundwater flow direction in ths area follows the westard slope of the bedrock from monitorig

well MW -4, and is to the southwest. Bedock slopes downward to the nort on the norteastern side of the

propert towards MW-6. Groundwater leavig the site in the shallow bedrock zone, as monitored by MW-

4, MW-6, and MW-7, tyically contas no volatile organc compounds above NYSDEC stdards.

2.5.2.3 Groundwater Flow - Intennediate Bedrock

Four of the seventeen monitorig wells located on the Macbet propert are screened with the

intermediate bedock zone. Monitorig wells with ths zone are MW-8, 9, 10, and 11. The tops of the

screened intervals for these wells are located between 31 and 41 feet below the top of the bedrock surfce.

Groundwater in ths zone also appeas to be inuenced by bedock topography. Groundwater consistently

flows to the nort in the norteasern portion of the site, and to the west in the western portion of the site, as
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Il~GROUP
shown in Figures 2-11 thorough 2-14. Groundwater leavig the site, as quarerly monitored by MW-7,

MW-9, and MW-10, ha tyically not contaed volatile organc compounds above NYSDEC stdads.

2.5.2.4 Groundwater Flow - Deep, Bedock

Thee of the seventen monitorig wells (M -12, 13 and 16) locte on the Macbeth propert are

screeed with the deep bedock zone. The tops of the screened intervals for these wells are locate

between 62 and 86 feet below the top of the bedock surfce. Groundwater elevation contour maps for

eah of the four water level monitorig events are provided in Figures 2-15 though 2-18.

Groundwater elevation contour maps for Januar 11, 1995, prior to groundwater purgig and

sampling but approxitely 2 weeks afr well development, show groundwater flow to the nort-

nortea with approxiately 43 feet of relief beteen groundwater elevations obtaed at the thee
monitorig wells. Groundwater elevations measured in April 1995 thee month afr samplig show

groundwater flow to the eas-southea with 1.13 feet of 
relief between groundwater elevations obtained at

the thee monitorig wells, indicating tht MW-12 and MW-16 are meaurig water quality enterig and

not leavig the Macbeth site. Groundwater flow measured in June 1995, two month afer the Apri

sampling event, simlarly shows groundwater flowig south-southeast, towards the Macbeth site from

CHGE, with 1.47 feet of relief. The August round, four months afer the April sampling round, agai

shows groundwater flowig southeasard. Relief for ths round is 0.86 feet.

The Januar 11, 1995 data is not considered indicative of sty-stte conditions because water in

these wells ha not fully recovered afer intalation and development. Water levels in MW -13 and MW - 1 6

vared approxitely four feet from Januar though August 1995. MW-12 water levels vared

approxitely 39 feet between the Januar and April events, and by 1.2 feet from April to August 1995.

The anomaously low water level in MW-12 in January is due to poor groundwater recovery in ths well,

relate to the short tieframe between well development, at which time MW-12 was repeatedly purged dr,

and the water level monitorig event. Subsequent water level monitorig events demonsrate much smaller

varability between groundwater elevations, and are more representative of regiona flow (believed to be

eaard, towards the Hudson River), and preferred fracture orientations (south-southeast and southwest),

and are less inuenced by the topography of the bedock sudace. Therefore, it is concluded tht

groundwater flow in the deep bedrock zone is easard, with southeaserly flow components. Ths would

indicate that MW-16 and MW-12 receive groundwater priarily from upgraent sources to the nort and

west.~
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3.0 Field Investgation and Results

3.1 Introducton

The objectve of the RIS is to determe the nature and extnt of contation at the site, and

the risk tht ths contaon, if present, poses to human heath and the envionment. One pri
objecve of the Macbeth RI is to determe if other potential source area of 

volatie organc contation

exst on the Macbeth propert. Al data collected prior to intiation of 
the RI field work indicate tht the

only on-site source of volatie organc compounds was removed. To accomplish ths objective, a soil gas

survey was pedormed on the entire Macbeth propert. Subsequent field activities, includig soil sampling

and test pittg, were pedormed based on the soil gas survey results and site reconnissance activities. A

groundwater investgation wa also conducted at the site. Additiona monitorig wells were inlled at the

site as couplets to compliment existing wells, and to target areas of potential off-site receptors (i.e.,

homeowner wells at Steele Road and in the vicinty of 400 Little Brita Road), as well as the area of

former paint wase disposal.

3.2 Soil Ga Survey

3.2.1 Introduction

A soil gas survey wa pedormed at the Macbeth site from July 25 though August 5, 1994, in

accordace with the NYSDEC-approved RI Work Plan and with oversight from NYSDEC field

representatives present durig the survey. A soil gas survey can be effectively utilized to determe the

nature and.extent ofa.source area of contation, ifpresent. Volatile organc compound contation

produces a concentrtion grent in soil gas tht decreases raally away from the priar source area of

contation. Ths gradent may be altered by hydrologic and geologic factors such as perched water and

the permeability of the strata. Oter sudace factors such as paved areas or buildigs may also distort the

concentration graent. However, soil gas sampling and anysis results interpreted in conjunction with

knowledge of site conditions is an effective tool by which subsequent field sampling activities can be

planed. The soil gas survey at the Macbeth site targeted the pricipal volatile organc compounds

quantified in the groundwater in the Macbeth monitorig wells and off-site homeowner supply wells.

3.2.2 Soil Gas Survey Site Monitorig Network

A grd was emplace on the site by a qualified survey crew using conventional survey equipment.

The grd was referenced to existing buildigs, stone walls, and surve¥' monuments. The grd was

estblished with survey stes, flagg, and pait markigs at the appropriate interval. For ease of
interpetation, the site was discretized into a nort and east trendig grid, with nortgs and easings

labeled every 100 feet. Grd spacing varied from 25 feet to 100 feet beteen samplig points. The

rationale for the grd spacing was based on historical knowledge of the site, buildig "as-built" plan, and

streographic aerial photogrph stdy pedormed by H2M. Ths stereogrphic stdy reveaed historical

3-1
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locations on the Macbeth propert which were cleaed and subsequently developed as the facility expanded;

debris, dn, or other distrbed area were not observed on the Macbeth propert in the streogrphic

aerial photogrph stdy.

Grd spacin was fies at 25-foot intervals, in area of potential concern. These area include the

perieter of Buildigs 1 and 2, which is inclusive of pas and present loadg docks adjacent to these

buildigs, the former hadous wa strae area the area nea the flagole, and the excavated former

pait was disposal area. A "cinder block" bum pit referenced in ealy report was repute to be present

in the area of the flole or in the wooed area behid Buildig 1. A 50-foot spacing was used in the

wooed area imedately to the rea of Buildig 1, in the area of the former septic systm servcing

Buildig No.1, and the area thought to conta the former septic system servcing Buildig No.2, whose

presence was never confrmed based on a geophysical survey in ths area and site reconnissance using as-

built facility plan. A 100 foot grd spacing was utilized in all other locations which do not include area of

potential concern. Figure 3-1 presents the soil gas sampling network.

3.2.3 Soil Ga Survey Methodology

Soil gas samples were obtaed with a drve probe with a retractable, perforated tip. The probe

was drven maualy or via an electrc rotary haer to a depth of approxiately two feet below grae,

and then opened. Soil gas was collected though dedcated polyethylene tubing connected to the retractable

tip and.theaded though the drve tubes to the surface. The tubing was fitted snugly at the tip and at the

surface of the drve tubes with rod adpters and "o"-rigs to prevent ambient air introduction though the

drve tubes. Each hole at gre was sealed using a small quantity of hydrated bentonite slurr around the

drve tube to exclude the introduction of ambient air. Soil gas was sampled by placing a one-liter Tedlar

bag in an air-tight evacuation chaber. The air surroundig the bag in the container wa removed using a

peristtic pump set at a rate by which soil gas was not collected at a rate in excess of one liter per miute.

The rate of soil gas collection was often much lower th ths rate due to the resistace of the formtion.

Purgig of air in the chamber created a vacuum which allowed the Tedar bag, which was connected to the

polyethylene tubing via an air-tight connection at the evacuation chamber, to fill with soil vapors.

Collection in ths maer precluded soil vapor samples from passing though the pump, thus eliating a

potential source of seconda contation. Soil vapor samples were not collected durig or imediately

followig one precipitation event tht occurred durig the survey, as increaed soil moistre would inbit

soil gas migration.

3.2.4 Soil Ga Survey Analysis

Soil gas samples were anlyzed in the field imediately afer collection by OnSite Servces, Inc.,

using a Photovac ios Plus photoionization detector gas chromatograph (PID/GC). Soil gas samples were

3-2



~~
\i_

~~
\

~
~%

~ ..%

'"

I
l
 
2

V
J I V
J

...
.c

J

~

,\l
:~

'"

/
r¡

&
~

c
§
 
/

~ 
"

/
~l

)

L
E

G
E

N
D

.
 
-
 
S
O
L
 
O
A
 
S
l
I
M
 
P
O
N
T

S
O

IL
 G

A
S

 S
U

R
V

E
Y

 S
IT

E
M
O
N
I
T
O
R
I
N
G
 
N
E
T
W
O
R
K

M
A

C
B

E
T

H
 D

IV
SI

O
N

 O
F

K
O

L
L

M
O

R
G

E
N

 I
N

ST
R

U
M

E
N

T
S 

C
O

R
P.

N
E
W
 
W
I
N
D
S
O
R
.
 
N
E
W
 
Y
O
R
K

:!

H
:
\
Z
l
l
1
 
\
Z
l
W
G
I
.
l
M

A
PP

fX
Il

C
t S

C
A

1
2
5
'
 
0
 
1
2
5
'

I
 
I
 
I

'C ci W i ..

1l
2M

G
R

O
U

P
E
N
G
I
N
E
E
R
S
 
.
 
A
R
C
H
I
T
E
C
T
S
 
.
 
P
L
A
N
N
E
R
S
 
.
 
S
C
I
E
N
T
I
S
T
S
 
.
 
S
U
R
V
E
Y
O
R
S

M
E
L
V
I
l
l
E
,
 
N
.
Y
.
 
T
O
T
O
W
A
,
 
N
.
J
.



Il~GROUP
ext from the Tedar bag using a syrge punched though the septu and were inject diecty into

the PID/GC. The tie of sample collecton and sample anysis were documente in the field and anyst

logs; al saples were anyze on the date of colleeton. The PID/GC wa calbrate for 1,1,1-

trchloroee, 1,I-dchloroethe, 1,2-dchloroethe, chloroethe, tetrchoroethene, trchloroethene,

1,I-dchloroethene, cis-l,2-dchloroeene, tr-l,2-dchloroethene, viyl chloride, and toluene. Deteton

lits for these compounds using the anlysis employed was conservatively estimted to rage from

approxitely 25 to 50 ppb. However, concentrations were quantied at levels of less th 1 ppb (by

volume) in some samples. Due to nearly equal retention and elution ties, l,l-dchloroethe and tr-

1,2-dchloroeene could not be resolved from each other and were reported as such.

Quality Assurace/Quality Control (IQAlQC") procedures included collection of
inent/equipment/field blan (daily prior to use of all equipment) and duplicate samples (at a rate of

one per 20 sample locations). Calibration stdards were ru in the PID/GC afer every ten samples. Al

QAlQC procedures were pedormed as set-fort in the NYSDEC-approved RI work plan.

3.2.5 Soil Gas Survey Results

Soil gas survey results are presented in tabular form in Table 3-1 and as a total volatile organc

compound isoconcentration map in Figure 3-2. Raw data includig anlyst logs and chromatogrs for

all samples will be mataed in H2M's files, and will be made available to NYSDEC, ifNYSDEC wishes

to review the raw data. Approxiately only 28 percent, or 72 locations, of the 255 sample locations

contaed one or more of the tageted volatile organc compounds. Of these, two-thrds of the locations did

not excee a tota volatile organc compound concentration of 100 ppb by volume. Twenty two locations

contaed tota volate organc compounds above a concentration of 100 ppb by volume. Table 3-2

presents a frequency distribution of the rage in concentrations for the soil gas survey. Over niety percent

of the samples contaed no volatile organc compounds or contaed volatie organc compounds at

concentrations less tht 100 ppb by volume.

Vinyl chloride and chloroethe were not detected at any of the sample locations. Table 3-3

presents a frequency distribution of those compounds tht were detected at the site. The most prevalent

compound wa 1,1,I-trichloroethe, which was quantifed at 67 out of approxitely 250 locations at

concentrations ragig from 0.19 ppb by volume to 208.68 ppb by volume. The next most prevalent

compound found wa trichloroethene, which was found at 18 out of over 250 locations at concentrations

ragig from 0.16 ppb by volume to 198.62 ppb by volume. The remag six compounds were each

found at eight locations or less out of approxiately 250 locations.
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Table 3-1 (Cont.)

Volatie Organc Compounds Quantified Du Soil Ga Surey, July 25, 1994 - August 5, 1994
Macbe Diviion of Kollorgen Inen Corpration

New Windsor, New York
NYSDEC Site No. 336037

Concentrtion (ppb by volume)

Saple Lotion 1,I-DCA or
Nortng Eang 1,1-DCE t-1,2-DCE c-1,2-DCE 1,2-DCA l,Ll-TCA TCE Toluene PCE Tota

90 200 0.00 0.00 0.00 0.00 1.7 0.00 0.00 0.00 1.7
900 300 0.00 0.00 0.00 0.00 0.73 0.00 0.00 0.00 0.73

900 625 0.00 0.00 0.00 0.00 57.10 106.65 0.00 0.00 163.75

90 650 0.00 0.00 0.00 0.00 42.86 97.25 0.00 0.00 140.11

925 625 0.00 88.67 0.00 0.00 137.79 198.62 0.00 0.00 425.09

925 650 0.00 7.18 0.00 0.00 178.04 107.74 0.00 0.00 292.96

950 325 0.00 0.00 0.00 0.00 9.82 0.00 0.00 0.00. 9.82

950 625 2.92 0.00 0.00 0.00 137.30 17.35 0.00 0.00 157.56

975 325 0.00 0.00 0.00 0.00 16.94 0.00 0.00 0.00 16.94

975 340 0.00 0.00 0.00 0.00 73.48 0.00 0.00 0.00 73.48

975 370 0.00 0.00 0.00 0.00 21.59 0.00 0.00 0.00 21.59

975 395 0.00 0.00 0.00 0.00 14.50 0.00 0.00 0.00 14.50

975 625 0.00 0.00 0.00 0.00 58.90 25.85 49.14 0.00 133.89

1000 200 0.00 0.00 0.00 0.00 0.00 0.00 43.12 0.00 43.12

100 300 0.00 0.00 0.00 0.00 120.12 0.00 0.00 1.43 121.55

1000 625 0.00 0.00 0.00 0.00 150.65 85.67 22.34 0.00 258.66

1000 800 0.00 0.00 0.00 0.00 16.75 0.00 0.00 0.00 16.75

1025 640 0.00 0.00 0.00 0.00 114.35 52.33 0.00 0.00 166.68

1025 675 0.00 0.00 0.00 0.00 2.79 0.00 0.00 0.00 2.79

1050 350 0.00 0.00 551.00 461.1 0.00 0.00 0.00 0.00 5152.31

1050 640 0.00 0.00 0.00 0.00 115.76 11.33 0.00 0.00 127.09

1075 640 0.00 0.00 0.00 0.00 56.06 0.00 0.00 0.00 56.06

1100 200 0.00 0.00 0.34 0.00 0.00 0.00 73.03 0.00 73.38

1100 300 0.00 0.00 0.34 0.73 0.00 0.00 10.67 0.00 11.73

1100 750 0.00 0.00 0.00 0.00 0.83 0.00 0.00 0.00 0.83

1125 385 0.00 0.00 0.00 0.20 0.00 0.00 0.00 0.00 0.20

1125 450 0.00 0.00 0.00 0.00 0.19 0.00 0.00 0.00 0.19

1125 575 39.37 0.00 0.00 1.77 0.39 0.00 0.00 0.00 41.3
1125 625 0.00 0.00 0.00 0.20 2.66 0.00 0.00 0.00 2.86

1125 640 0.00 0.00 0.00 0.00 36.13 19.54 0.00 0.00 55.67

1150 750 0.00 0.00 0.00 0.00 10.74 0.00 0.00 0.00 10.74

1175 600 0.00 0.00 0.00 0.00 10.32 17.40 0.00 0.00 - 27.72

1175 ~ 625 0.00 0.00 0.00 0.00 16.76 4.85 0.00 0.00 21.61

1200 700 0.00 0.00 0.00 0.00 12.08 2.66 0.00 0.00 14.74

1200 750 0.00 0.00 0.00 0.00 23.84 0.00 0.00 0.00 23.84

1200 800 0.00 0.00 0.00 0.00 5.69 0.00 0.00 0.00 5.69

3-6



~~
\i_

~~
\

r-
.~

:~
-~

o-
I

i
 
0

#
B
U
l
l
t
l
G
 
1

LE
C

H
 fl

E
LD

/

o\
~'

~"
o

o
o

I I L
0-

--
0

o
r

o
o

o

o
o

P
A
t
T
 
S
H
E
D

/
 
0

o

o

0
0

0
0

0
0

0
0

0
D

O
IlD

O
 2

 0
S
E
T
I
C
 
T
A
N
K

(~
X

.)
0

0

w I --

\ )' 
.)

0 
't 

..i
..

o
 
0
 
0

~
- 

'~
 0

' ,
 ''

'' 
0

L
 
0
 
0
 
0

'
0
 
'
0
"
,

o
 
0

o
 
~
~
~
~
_

~
~
 
~

--
-

o
 
P
A
R
t
l
C

o
o

o
o

--
-

L
E

G
E

N
D

.
 
-
 
~
 
C
A
 
S
U
I
N
 
P
O
N
T
 
,
.
 
2
S
 
"
"
 
(
.
.
U
n
.
)

o
 
-
 
~
 
~
 
S
U
I
N
 
P
O
N
T
 
c
 
2
5
 
p
p
 
(
.
.
.
.
)

C
C

l I
If 

,. 
_

T
O
T
A
L
 
V
O
C
S
 
Q
U
A
N
T
I
F
I
E
D

IN
 S

O
IL

 G
A

S 
(p

pb
v)

M
A
C
B
E
T
H
 
D
M
S
I
O
N
 
O
F

K
O

LL
M

O
R

G
E

N
 IN

S
T

R
U

M
E

N
T

S
 C

O
R

P
.

N
E

W
 W

IN
D

S
O

R
, N

E
W

 Y
O

R
K

o

I

o 
i \

o
I I
 
I
l
l
D
t
l
O
 
2

\
 
l
E
 
f
l
D
D

.O
--

I i

o 
\

o o

o

I I ~
." _.

A
P
l
I
W
A
T
I
 
:
l

12
5'

 0
 1

2:
'

I I
 I

c ; W I N

H
;
\
,
 
4
0
1
\
1
 
4
(
R
1
f
'
\
S
l
A
!
I
l
O
D
W

1l
~~

tG
R

O
U

P
E
N
Ç
I
N
E
~
!
1
 
A
R
C
H
I
T
E
C
l
S
.
 
~
"
'
N
N
E
R
S
 
.
 
!
I
E
N
n
S
T
!
 
i
i
U
R
V
E
S

N
n'

\ J
i Y

. .
E

W
en

T
 M

A
C

 C
A

 T
O

lt 
N

...



20
0

I

18
3

18
0

16
0

§
14

0

l
12

0
~ 0

w
..

I
(I

(X

1
10

0

Z
80 60 40 20

i
II

.
II

.
5

3
1

1
--

0

0
::0

-2
5

25
-1

00
10

0-
20

0
20

0-
30

0
30

0-
40

0
40

0-
50

0
::5

00

R
ag

e 
in

 C
on

ce
nt

ra
tio

n 
(p

pb
 b

y 
V

oL
.)

T
a
b
l
e
 
3
-
2

Fr
eq

ue
nc

y 
D

is
tr

ib
ut

io
n 

of
 S

oi
l G

as
 C

on
ce

nt
ra

tio
ns

M
a
c
b
e
t
h
 
D
i
v
i
s
i
o
n
 
o
f
 

K
ol

lm
or

ge
n 

In
st

ru
m

en
ts

 C
or

p.

~ ~ (j A
J o C u



T
a
b
l
e
 
3
-
3

Fr
eq

ue
nc

y 
D

is
tr

ib
ut

io
n 

of
 Q

ua
nt

if
ie

d 
V

ol
at

ile
 O

rg
an

ic
 C

om
po

un
ds

M
ac

be
th

 D
iv

is
io

n 
of

 K
ol

lm
or

ge
n 

In
st

ru
m

en
ts

 C
or

p.

~ ~ (j :: o c u

70
67

v. i
60

\D
fl Q

J U =
50

Q
J "" "" = u

40
u 0 ..

30
Q "" Q

J .c
20

e = z
10

 I
2

2

0

1,
1-

1,
1-

c-
l,2

-
1,

2-
1,

1,
1-

T
C

E
T

ol
ue

ne
PC

E
D

C
E

D
C

A
 

or
 

D
C

E
D

C
A

T
C

A
t-

l,2
-

D
C

E

C
om

po
un

d



Il~GROUP
Elevatd levels of volatie organc compounds in soil gas were found priy in the ar of the

nortearn perieter of Buildig No.1, in the southwestrn comer of Buildig No.1, at two discrete

loctions adjacent to the nortwest side of Buildig No. 1 and nortea comer of Buildig No.2, and in .

the fonner pait wae disposal area removed in 1989. Elevate soil ga concentrtions of volatie organc
compounds in ths area were observed to atnuate along a utity trench (gas lie) southward for

approxitely 200 feet before dissipatig.

The soil gas survey results indicate tht a signficant, widespread source of volatile organc

compound contation is not present at the Macbeth site. Twenty-seven out of approxitely 250 soil

ga sample locations contaed volatie organc compounds. Al 27 loctions, with the exception of one
discrete point, contaed concentrations of volatile organc compounds well below 1,000 ppb by volume.

3.3 Soil Investgation

3.3 .1 Soil Borig Investigation and Results

A soil borig progra was proposed to NYSDEC and approved based on the results of the soil gas

survey. Eleven soil borig locations were proposed, as descnbed in the table below.

Designation Location / Rationale Grid Coordinates (Approx.)

SB-l Eas side of Buildig 1, elevated soil gas I N925/E625
concentration
Adjacent to former wase disposal area, I N800/E725, N750!E725
elevated soil gas concentration
Behid Buildig 2, elevated soil gas I N675/EI075

concentration
Buildig 2 Pait Shed I N625/EII75
Rear of Buildig 1, southwestern N725/E300, N775,!E300

portion, elevated soil gas concentration
West side of Buildig 1, Four bonngs I NI050/E340, NI050/E360,
surroundig most elevated soil gas NI040/E350, NI060Æ350
concentration found at N10501E350

SB-2, SB-3

SB-4

SB-5
SB-6, SB-7

SB-8, SB-9, SB-IO, SB-ll

Soil sampling was conducted on September 15, 1994 with oversight by NYSDEC field
representatives. Soil borigs were advanced using a truck-mounted dnlling ng, by the use of split-spoon

sampling though hollow stem augers. One borig located adjacent to the fonner paint wase disposal area

was sampled with the use of had augers, since ths location was inaccessible to the dring ng.

Contiuous split spoon sampling wa pedonned until bedock was encountered, or to a maum of ten

fee below gre. Eleven soil borigs were constructed in accordace with the RI Field Sampling Plan,

H2M's soil sampling proposal of August 19, 1994 (provided above), and NYSDEC's approval lettr of

September 12, 1994. A tota of twelve samples were collected from eleven boreholes. These locations are

3-10
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provided in Figure 3-3. Soil sampling .Inonntion developed in the field, includig locons, haer

counts per six inches of penettion of the split spoon, spoon recovery, PID responses, and lithology, is

provided in Table 3-4. Field screenig of split spoons with a PID wa performed to meaure tota organc

vapors. The sample which exhbite the highest Pil response was submitt for laboratory anysis; if no

pm response wa present, the saple obtaed imediately above frre or competent bedock wa
submitt for laboratory anysis, in accordace with the soil samplig proposal.

All samples submittd to the laboratory were anyzed for volatile organc compounds in

accordace with NYSDEC CLP methods. QAlQC samples were performed in accordace with the RI

Field Sampling Plan and QAPP. The sample which exhbited the highest pm response of the four obtained

from the area ofN10501E350 was anyzed for TAL metals, TCL semi-volatile organcs, pesticides, and

PCBs, as directed by NYSDEC. For the purpose of detenng soil cleanup objectives in accordace with

NYSDEC TAGM HW-94-4046 dated Januar 24, 1994, tota organc carbon was also anlyzed for in

samples SB-1, SB-4, SB-5, and the sample exhbitig the most elevate pm response from sample groups

SB-2 & 3, SB-6 & 7, and SB-8 - SB-11.

Soil sampling laboratory anlytical results are provided in Table 3-5: Volatile organc compounds

. were quantified in one sample, SB-10, 0-2'. These compounds included tota xylenes at a concentration of

0.190 ppm, and acetone, at a concentration of 0.014 ppm. Methylene Chloride and/or acetone, common

laboratory contaants,. were present in all samples below contract required practical quantitation limts at

estted concentrations ragig from 0.002 ppm to 0.006 ppm. SB-1,2,6, and 11 contaed estimted

concentrations below contract required practical quantitation limts of various volatile organc compounds,

ragig from 0.001 ppm to 0.007 ppm. These compounds included tetrchloroethene, trchloroethene, 1,2-

dichloroethane, benzene, ethylbenzene, and toluene. All concentrations of volatile organc compounds were

well below NYSDEC recommended cleanup objectives as described in NYSDEC TAGM HW-94-4046.

The presence of low levels of petroleum related compounds (benzene, toluene, ethylbenzene, and xylenes),

where present, are attributable to the asphalt and sub-base imediately above and extendig into the depth

of sample collection, and do not wart concern based on their source and their presence at concentrations

below NYSDEC cleaup objectives.

One sample from the area of the highest soil gas concentration (SB-11 0-2') was submitted for

anysis for TAL metals, TCL semi-volatile organcs, pesticides, and PCBs, as directed by NYSDEC.

These~ sample results are also provided in tabular form. Pesticides and PCBs were not found in the sample,

with the exception of methoxychlor, at a concentration of 0.023 ppm, well below the NYSDEC

recommended cleaup objective for tota pestcides of less th 10 ppm. A number of TAL metals were

quantified in the sample. Two of the twenty-thee metals anyzed for were quantified at concentrations

3-11



o'
lÇ

)
~

B
U

ID
L

IN
G

 1
L

E
A

C
H

 F
IE

L
D

/

\
~
7
 
"
N
K \
i

I
L

E
G

E
N

D
5B

-2 . 
-
 
S
O
I
L
 
B
O
R
I
N
G
 
L
O
C
A
T
I
O
N

A
P
P
R
O
X
I
M
A
T
E
 
S
C
A
L
E

1
2
5
'
 
0
 
1
2
5
'

I
 
I
 
I

~~
~

'ò
ck

$"
~

\ \~
F

O
R

M
E

R
 H

A
Z

.
W
A
S
T
E
 
S
T
O
R
A
G
E

A
R

E
A

L
r
.
 
-
 
1
2
5
 
F
T
.

A
R
E
A
 
O
F
 
F
O
R
M
E
R

W
A

ST
E

 D
IS

PO
SA

L

PA
IN

T
 5

H
E

D

/ S8
-4

--
--

-
1

/
SB

-5 .

5B
-2

 D
.

\

PA
R

K
IN

G

, I
 
B
U
I
L
D
I
N
G
 
2

i-
."

'"
i \

5B
-3 .

PA
R

K
IN

G

\

--
--

--
--

:n c ; W i W

ll2
"t

G
R

O
U

P
E

N
G

IN
E

E
R

S
A

R
C

H
IT

E
C

T
S

PL
A

N
N

E
R

S
SC

IE
N

T
IS

T
S

SU
R

V
E

Y
O

R
S



~
T
a
b
l
e
 
3
-
4

~
B

or
eh

ol
e 

L
og

s 
- 

So
il 

Sa
m

pl
in

g 
In

fo
rm

at
io

n,
 l5

-S
ep

-9
4

M
a
c
b
e
t
h
 
D
i
v
i
s
i
o
n
 
o
f
 
K
o
l
l
m
o
r
g
e
n
 
I
n
s
t
r
u
e
n
t
s
 
C
o
r
p
o
r
a
t
i
o
n

(j
N

ew
 W

in
ds

or
, N

ew
 Y

or
k

N
Y

SD
E

C
 S

ite
 N

o.
 3

36
03

7
A

J 0
Sa

m
pl

e 
L

oc
at

io
n!

D
ep

th
H

am
m

er
R

ec
ov

.
P
I
D
 
R
e
s
p
o
n
s
e

C
G

ri
d 

C
oo

rd
in

at
e

(b
el

ow
 g

d.
)

C
ou

nt
s/

6 
in

.
ff

(
P
p
m
;
:
 
b
c
k
g
d
)

L
ith

ol
og

y
C

om
m

en
ts

U

SB
-l

 N
92

5Æ
62

5
0-

2'
26

/6
/8

/5
1.

0
0

A
sp

ha
lt;

 G
re

y-
bl

ac
k 

f-
c 

sa
nd

y 
gr

av
el

ly
 f

ill
S

am
pl

ed
 b

en
ea

th
 a

sp
ha

lt

2-
4'

14
/8

/6
/1

00
0.

8
0

Fi
ne

 s
an

dy
 f

ill
, f

rc
tu

re
d 

be
dr

oc
k 

at
 3

.0

SB
-2

 N
80

0Æ
72

5
0-

1.
5'

N
A

N
A

0
T

op
so

il
IH

an
d 

au
ge

re
d,

 in
ac

c.
 to

 r
ig

, s
am

pl
ed

SB
-3

 N
76

0Æ
72

5
0-

2'
10

/1
2/

10
/1

4
0.

3
0

T
op

so
il

w
2-

4'
10

/9
/8

/1
0

1.
3

0
T

an
 b

ro
w

n 
f 

sa
nd

s,
 w

/li
ttl

e 
si

lt 
&

 g
ra

ve
l

i t- w
4-

6'
5/

4/
4/

10
0

1.
7

0
Si

m
ila

r,
 b

ed
ro

ck
 a

t 5
.5

I S
am

pl
ed

 a
bo

ve
 b

ed
ro

ck

SB
-4

 N
67

5Æ
10

75
I

0-
2'

2/
4/

4/
5

0.
4

0
T

op
so

il;
 B

ro
w

n,
 ti

gh
t s

ilt
y 

sa
nd

s

2-
4'

3/
4/

5/
6

0.
3

0
Si

m
ila

r

4-
6'

2/
2/

2/
10

0
0.

5
0

Si
m

ila
r;

 b
ed

ro
ck

 a
t 5

.5
I 
Sa

m
pl

ed
 a

bo
ve

 b
ed

ro
ck

SB
-5

 a
pp

ro
x 

N
55

0Æ
I0

50
 I

0-
2'

I
 
6
/
6
/
4
/
4
 
I

0.
5

I

0

IT
O

P
S

O
il;

 B
ro

w
n 

si
lty

 s
an

d.
2-

4'
2/

13
/9

/3
6

1.
5

0
2-

2.
5 

si
m

ila
r;

 2
.5

-2
.7

 m
oi

st
 d

ar
k 

br
ow

n
I 

Sa
m

pl
ed

 

ha
rd

pa
n,

 th
en

 g
re

y 
w

ea
th

er
ed

 r
oc

k 
or

ha
rd

pa
n

4-
6'

I 9
/3

6/
69

/1
00

 I
0.

5
I

0
IW

ea
th

er
ed

 Is
, c

om
pe

te
nt

 a
t 5

.5

SB
-6

 N
74

0Æ
30

0
I

0-
2~

8/
5/

3/
4

1.
0

0
T

op
so

il;
 G

re
y-

bl
ac

k 
f-

c 
gd

 s
an

dy
 g

ra
ve

lly
 f

ill

2-
4'

4/
4/

10
/8

1.
0

T
an

 b
ro

w
n 

sa
nd

y 
si

lt

4-
6'

6/
6/

8/
9

1.
0

0.
5

S
i
m
i
l
a
r
,
 
w
l
l
i
t
t
l
e
 
g
r
a
v
e
l
 
c
o
a
r
s
e
n
i
n
g
 
d
o
w
n
w
a
r
d
 
I
 

Sa
m

pl
ed

 b
as

ed
 o

n 
sl

ig
ht

 P
ID

 r
es

p.

6-
8'

12
/8

/7
6

1.
8

0
Si

m
ila

r,
 w

/b
la

ck
 c

ob
bl

es
 &

 s
an

d

8-
10

'
15

/1
3/

10
/1

2
1.

0
B

ro
w

n-
bl

ac
k 

f-
c 

sa
nd

 w
/g

ra
ve

l &
 I

s 
co

bb
le

s



S
a
m
p
l
e
 
L
o
t
i
o
n

D
ep

th
Pa

ra
m

et
er

T
et

ra
ch

lo
ro

et
he

ne
w

 T
ri

ch
lo

ro
et

he
ne

.
!
 
1
,
2
-
D
i
c
h
l
o
r
o
e
t
h
a
n
e

.
p
 
B
e
n
z
n
e

E
th

yl
be

nz
en

e
T

ol
ue

ne
X

yl
en

es
 (

to
ta

)
A

ce
to

ne
M

et
hy

le
ne

 C
hl

or
id

e

T
a
b
l
e
 
3
-
5

V
ol

at
ile

 O
rg

an
ic

 C
om

po
un

ds
 Q

ua
nt

if
ie

d 
in

 S
oi

l S
am

pl
es

, m
g/

g 
(p

pm
)

15
-S

ep
-9

4
M
a
c
b
e
t
h
 
D
i
v
i
s
i
o
n
 
o
f
 
K
o
l
l
m
o
r
g
e
n
 
I
n
s
t
r
u
e
n
t
s
 
C
o
r
p
r
a
t
i
o
n

N
ew

 W
in

ds
or

, N
ew

 Y
or

k
N

Y
SD

E
C

 S
ite

 N
o.

 3
36

03
7

~ ~ (j A
J o C u

i
SB

-1
SB

-2
SB

-3
SB

-4
SB

-5
SB

-6
SB

-7
SB

-8
SB

-9
SB

-1
O

SB
-1

1
SB

-1
1

i
0.

0-
2.

0
0.

0-
2.

0
4.

0-
6.

0
4.

0-
6.

0
2.

0-
4.

0
4.

0-
6.

0
2.

0-
4.

0
0.

0-
2.

0
4.

0-
6.

0
0.

0-
2.

0
0.

0-
2.

0
2.

0-
4.

0

0
:
 
0
.
0
1
2

0.
00

2 
J

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
3

0.
00

7 
J

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
0

0
:
 
0
.
0
1
1

0.
00

3 
J

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
3

0
:
 
0
.
0
1
2

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0:
0.

01
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
0

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
2

0
:
 
0
.
0
1
l

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
3

0
:
 
0
.
0
1
2

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
.
0
0
1
 
J

0
:
 
0
.
0
1
0

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
2

0
:
 
0
.
0
1
l

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
3

0
:
 
0
.
0
1
2

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0.
00

2 
J

0
:
 
0
.
0
1
0

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
2

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
3

0
:
 
0
.
0
1
2

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0.
00

5 
J

0.
00

1 
J

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
2

0.
00

1 
J

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
3

0
:
 
0
.
0
1
2

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
0

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
2

0
0
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
3

0
:
 
0
.
0
1
2

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0.
19

0
0.

00
7 

J
0.

00
2 

J
0.

00
3 

J
0.

01
1 

B
0.

00
6 

J
0.

00
6 

J
0.

00
3.

 J
0
:
 
0
.
0
1
2

0
0
 
0
.
0
1
1

0
:
 
0
.
0
1
1

0.
00

6 
J

0.
01

4
0.

00
4 

J
0.

00
3 

J
0
:
 
0
.
0
1
2

0.
00

4 
J

0.
00

3 
J

0.
00

3 
J

0.
00

4 
J

0.
00

2 
J

0.
00

2 
J

0.
00

2 
J

0.
00

2 
J

0.
00

2 
J

0
:
 
0
.
0
1
0

0
:
 
0
.
0
1
1

N
ot

es
D

ep
th

s 
ar

e 
ex

pr
es

se
 in

 fe
et

 b
el

ow
 g

ra
de

.
00

 0
.0

12
- 

N
ot

 f
ou

nd
 a

t o
r 

ab
ov

e 
th

e 
la

bo
ra

to
ry

 d
et

ec
tio

n 
lim

it 
sh

ow
n.

J 
- 

E
st

im
at

ed
 c

on
ce

nt
ra

tio
n 

fo
r 

a 
pa

ra
m

et
er

 f
ou

nd
 b

el
ow

 th
e 

la
bo

ra
to

ry
 a

na
ly

tc
a 

de
te

ct
io

n 
lim

it.
B

 -
 F

ou
nd

 in
 b

la
n 

as
 w

el
l a

s 
sa

pl
e;

 p
re

se
nc

e 
in

 s
am

pl
e 

m
ay

 b
e 

at
tb

ut
ab

le
 to

 la
bo

ra
to

ry
 c

on
ta

na
tio

n.
O

te
r 

vo
la

til
e 

or
ga

nc
 c

om
po

un
ds

 w
er

e 
an

al
yz

e 
fo

r 
in

 a
cc

rd
an

ce
 w

ith
 N

Y
S

D
E

C
 C

LP
 m

et
ho

d 
an

d 
no

t d
et

ec
te

d.



T
ab

le
 3

-5
 (

co
nt

.)

S
em

i-V
ol

at
ile

s,
 T

A
L 

M
et

al
s,

 P
es

tic
id

es
 &

 P
C

B
s 

Q
ua

ni
tif

ie
d 

in
 S

oi
l S

am
pl

es
, m

g/
g 

(p
pm

)
Sa

m
pl

e 
SB

-I
 1

,0
.0

-2
.0

15
-S

ep
-9

4

M
ac

be
th

 D
iv

is
io

n 
of

 K
ol

lm
or

ge
n 

In
st

ru
m

en
ts

 C
or

po
ra

tio
n

N
ew

 W
in

ds
or

, N
ew

 Y
or

k
N

Y
SD

E
C

 S
ite

 N
o.

 3
36

03
7

~ ~ (j A
J o c u

C
on

ce
nt

ra
tio

n
C

on
ce

nt
ra

tio
n

,C
on

ce
nt

ra
tio

n

T
C

L
 S

em
i-

V
ol

at
ile

 O
rg

an
ic

s
T

A
L

 M
et

al
s

T
A

L
 M

et
al

s

N
ap

th
le

ne
0.

50
0

A
lu

m
iu

m
9,

71
0

M
ag

es
iu

m
28

,4
00

A
ce

na
ph

th
le

ne
0.

27
0 

J
A

nt
im

on
y

oe
5.

7
M

an
ga

ne
se

32
3

Fl
uo

re
ne

0.
46

0
A

rs
en

ic
8.

2
M

er
cu

ry
oe

0.
05

Ph
en

at
he

ne
0.

94
0

B
ar

iu
m

45
.1

N
ic

ke
l

12
.9

w
A

nt
hr

ac
en

e
0.

30
0 

J
B

er
yl

lu
m

0.
70

B
 
P
o
t
a
s
i
u
m

1,
65

0
i I-

Fl
uo

ra
nt

he
ne

0.
41

0
C

ad
um

1.
3

Se
le

ni
um

oe
0.

1
L

n

Py
re

ne
2.

60
0

C
al

ci
um

71
,6

00
Si

lv
er

oe
0.

63

B
en

zo
(a

)a
nt

hr
ac

en
e

0.
47

0
C

hr
om

iu
m

10
.4

So
du

m
11

6
B

2-
M

et
hy

ln
ap

ht
al

en
e

0.
47

0
C

ob
al

t
5.

6
B
 
T
h
l
l
u
m

oe
0.

3

D
ib

en
zo

fu
ra

n
0.

14
0 

J
C

op
pe

r
12

.5
V

an
um

10
.7

Ir
on

19
,0

00
Z

in
c

53
.1

C
on

ce
nt

ra
tio

n
L

e
19

.2

Pe
st

ic
id

es
 &

 P
C

B
s

M
et

ho
xy

ch
lo

r
0.

02
3

N
ot

es
oe

 0
.0

3:
 N

ot
 f

ou
nd

 a
t o

r 
ab

ov
e 

th
e 

de
te

ct
io

n 
lim

it 
sh

ow
n.

J 
- 

E
st

m
at

ed
 c

on
ce

nt
ra

tio
n 

fo
r 

a 
pa

ra
m

et
er

 f
ou

nd
 b

el
ow

 th
e 

la
bo

ra
to

ry
 a

nl
yt

ca
 d

et
ec

tio
n 

lim
it.

B
 -

 F
ou

nd
 in

 b
la

nk
 a

s 
w

el
l a

s 
sa

m
pl

e;
 p

re
se

nc
e 

in
 s

am
pl

e 
m

ay
 b

e 
at

tb
ut

ab
le

 to
 la

bo
ra

to
ry

 c
on

ta
m

in
at

io
n.

O
th

er
 s

em
i-

vo
la

til
e 

or
ga

ni
c 

co
m

po
un

ds
, T

A
L

 m
et

al
s,

 p
es

tic
id

es
 &

 P
C

B
s 

w
er

e 
an

al
yz

ed
 f

or
 in

 a
cc

rd
an

ce
 w

ith

N
Y

SD
E

C
 C

L
P 

m
et

ho
ds

 a
nd

 n
ot

 d
et

ec
te

d.



li~GROUP
greater th tyica earn USA background concentrtions as described in NYSDEC TAGM HW-94-
4046. Cadum was quantied at a concentrtion of 1.3 ppm; the rage in eaern USA background

concetrtion is given as 0.1 to 1 ppm. Zinc was quantifed at a concentrtion of 53.1 ppm; the rage in

eaern USA background concentrtion is given as. 9 to 50 ppm. These concentrtions, only slightly above

tyical earn USA background and below pavement, do not wart concern. Thee semi-volatie organc

compounds relate to petroleum compounds were detected at estimte concentrtions below laboratory

detection lits; seven compounds relate to petroleum compounds were quantied at concentrations

ragig from 0.410 ppm to 2.600 ppm. Of these ten compounds, only one, benz(a)anthne (0.470

ppm), was detecte above the health-based NYSDEC recommended cleanup objective (0.224 ppm or

detection limt) as described in NYSDEC TAGM HW-94-4046. However, ths concentration is well

below the soil cleaup objective to protect groundwater quality of 3.0 ppm. As ths area is paved, the

presence of ths compound does not pose a health-based concern. Furtermore, as stted above, the

presence of these petroleum related compounds can be attributed to the asphalt and sub-base imediately

above and extendig into the depth of sample collection, and do not warant concern.

The first item of NYSDEC's approval letter of September 12, 1994 specified tht surfce soil

samples (0-3'') would be require to assess potential exposure routes of potential soil contation.

Subsequent discussions indicated tht if contated soils were to be removed, or if the area was paved,

sudace soil sampling would not be necessary. Of the eleven soil sampling locations, six were beneath

pavement (SB-l, SB-7, SB-8, SB-9, SB-lO, and SB-ll). Of the five remaing locations, surfce soil

sampling to assess potential exposure routes was determed unecessary, since quantifiable concentrations

of contats were not present in soils below the sudace, or at concentrations which warrant concern in

soil gas sampled from near the surfce.

3.3.2 Test Pit Investigation and Results

Varous areas of potential concern includig low-lyig and mounded area, were identified by

NYSDEC and H2M durig the site-wide soil gas survey. Although the soil gas survey did not indicate

elevated concentrations of volatile organc compounds in the soil gas at these locations, NYSDEC

recommended tht a sub-sudace investigation be conducted in these areas. A scope of work was provided

by H2M to NYSDEC on November 8, 1994. NYSDEC approved the scope of work with comments on

November 14, 1994. Areas targeted for test pits on November 18, 1994 included the former was disposal

area the area where a small concrete trough was present at the rear of Buildig No.1, adjacent to site grid

cordltes N700 E500, and in the wooed area to the rear of Buildig No.1, where a depression
approxitely 25 feet in diameter wa present. Some meta construction debris was present at the

perieter of the depression. Additional locations were targeted for test pits conducted on December 7 and

8, 1994. These locations included areas to the rear of the facility south of Buildig No.2, where numerous
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depressions, which were reveaed to be landscaping fill ("brush pits'') and soil "borrow" area, were

present. Tes pit locations are provided in Figu 3-4.

Test pits were conductd on November 18~ December 7, and December 8, 1994 in areas chosen by

NYSDEC and H2M, as described above. Samples were obtaed at test pit locations in the former wae

disposal area imedately above the frctred bedock sudace (approxiately five feet below gre), and a

nea-surfe sample in the concrete trough area to the rear of Buildig No.1, and 
submitt to the

laboratory for volatie organc compound analysis in accordace with the NYSDEC-approved scope of

work and NYSDEC field representatives present durig sampling and test pit activities. QA/QC samples

were pedormed in accordace with the RI Field Sampling Plan and QAPP. Samples obtained in the former

pait was disposal area, as shown in Table 3-6, did not conta volatile organc compounds above

NYSDEC cleanup objectives, demonsrating tht ths area ha been remedated and poses no furter

concern. The samples obtained in the area of the concrete trough also contained no volatile organc

compounds above cleanup objectives. Test pits conducted on December 7 and December 8, 1994 in area

to the rea of the facility south.ofBuildig No.2, revealed tht the numerous depressions were landscaping

fi ("brush pits'') and soil "borrow" areas, which did not require sampling for laboratory anysis and

posed no concern.

On November 18 two areas of concern were found durig test pit activities. The circular

depression southwest of Buildig 1 contained at its perieter approxitely one dozen five to ten gallon

meta and glass containers containg residual pait materials, as well as general debris. Soil samples were

obtaed from ths depression and analyzed for volatile organc compounds in accordace with NYSDEC

CLP method. Paint solids were found in a second area measurig approxitely 25 feet long by thrteen

feet wide, to the southeast of Buildig 1. The pait was a few inches thck at some loctions with ths

area. A sample of the paint was obtaed and anlyzed for TAL metals and volatile organc compounds in

accordace with NYSDEC CLP method. QA/QC saples were pedormed in accordace with the RI

Field Samplig Plan and QAPP. Results of these anyses, presented in Table 3-7, indicated tht volatile

organc compounds were not present at concentrations of concern in the container area, with the exception

of acetone, which was found slightly above the NYSDEC cleanup objective. The paint solids contained

elevated levels of prily non-halogenated volatile organc compounds above NYSDEC cleanup

objectives (includig toluene, ethylbenzene, and xylenes), and some metals, pririly chromium and lead.

1, 1, I-Trichloroee was also present in the pait solids sample, but below NYSDEC cleanup objectives.

The Qata indicate that neither of these areas are a potential source for the contation found in the

homeowner well located at 400 Little Britain Road since. the compounds of concern (trichloroethene,

dichloroethenes, and viyl cWoride) found in tht well were not found at these locations.
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t-~GROUP

Sample Location

Pareter
1,1, 1 -Trichloroethane

Tetrchloroethene
Trichloroethene

Acetone

Methylene Chloride

Table 3-6

Volatie Organic Compounds Quantified in Test Pit Soil Samples, mglkg (ppm)
18-Nov-94

Macbeth Division of Kollmorgen Instents Corporation

New Windsor, New York
NYSDEC Site No. 336037

1 Fonner Source Area Bldg 1 Rear Contaier Area J

Pit 1 Pit 2 Conc. Center Nort South SE

FSA NSA Trough Wall Wall Wall Pit

0.023 0.017 -c 0.012 -c 0.013 -c 0.017 -c 0.012 -c 0.018

0.075 0.057 -c 0.012 -c 0.013 -c 0.017 -c 0.012 -c 0.018

0.003 J 0.008 J -c 0.012 0.004 J -c 0.017 -c 0.012 0.009 J

0.077 0.033 0.012 B 0.011 BJ 0,250 -c 0.012 0.020

0.003 BJ -c 0.014 -c 0.012 -c 0.013 -c 0.017 -c 0.012 -c 0.018

Notes
-c 0.012- Not found at or above the laboratory detecton limit shown.

Compounds found above NYSDEC recommended cleanup objectves (TAGM HWR 94-4046) denoted in bold itaics.
J - Estimated concentrtion for a pareter found below the laboratory analytcal detecton limit.

B - Found in blan as well as samle; presence in sample may be attbutable to laboratory contaation.
Other volatile orgamc compounds were analyzed for in accordace with NYSDEC CLP methods and not detected.
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li~GROUP

Table 3-7

Volatie Organic Compounds & TAL Metas Quantified in Paint Solids Sample
Macbeth Division of Kollorgen Instents Corp.

11/18/94

Volatie Organic Compounds (tota) (mglkg)
Conc.

Bromomethane 1.300
Methylene Chlonde 0.240
2-Butaone 0.670
1, 1, I-Tnchloroethane 0.490

Toluene 9,000
Ethylbenzene 250
Xylene (tota) 2,000
-Other TCL VOCs were analyzed for but

not detected.

TAL Metas (tota) (mglkg)
Alumnum 6,600
Arenic 5.30Barum 91.3
Calcium 7,690
Cadum 7.95
Chromium 8,400
Cobalt 118
Copper 27.1
Iron 18,060Mercur 0.15
Potasium 3,300
Magesium 2,450
Manganese 118
Sodium 2,390
Lead 2,310
Antimony 77.8
Linc 7,365
-Other TAL metas were analyzed for but

not detected.
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It wa decided tht these material be removed from the site as an Interi Remedal Meaure

(I before conclusion of the RI. Ths IR is sumed in the followig secton. A deted account

of the IR wa provided in the H2M Interim Remedial Measure Report, June 1995, approved by

NYSDEC with correspondence date September 12, 1995.

3.3.3 Interi Remedial Meaure

Materials from the two area of concern (Figure 3-5) were excavate and stockpiled on site on

December 7 and December 8, 1994. Approxitely 45 cubic yards of material was excavated and

disposed of at City Environmental, Detroit, Michigan.

Post-excavation conftory sampling wa conducted at the former container area with NYSDEC

oversight on December 8, 1994. Samples were anlyzed for TAL metals and volatile organc compounds

in accordace with NYSDEC CLP method. QNQC samples were pedormed in accordace with the RI

Field Sampling Plan and QAPP. Sample locations are provided in Figure 3-6; results are provided in Table

3-8. Thee volatile organc compounds were detected at estimted concentrations below inruent

detection limts, well below NYSDEC recommended cleanup objectives. A number of metas were

quantied in the samples above NYSDEC recommended cleaup objectives or Easern US.A background

levels presented in NYSDEC TAGM HW-94-4046. These compounds include cadum (1 sample), tota

chromium (3 samples), copper (4 samples), mercury (4 samples), nickel (3 samples), and zic (all

samples). The ''Nort'', "Center", and "Center Wall" samples contained the majority of compounds which

exceed these values. However, al values were at leas an order of matude below the most

conservative US.E.P.A. risk-based concentrtions for residential soils, based on a diect ingestion scenario,

and as such, do not pose a potential risk to hum health.

Nine soil samples were obtained in the former paint solids area on April 20, 1995, in accordace

with H2M's post-excavation sampling proposal of March 9, 1995, as directed by NYSDEC

correspondence of April 11, 1995, and NYSDEC representatives who were present on-site. These

locations are provided in Figure 3-7. All soils were anlyzed for volatile organc compounds and metals

using NYSDEC CLP method. QNQC samples were pedormed in accordace with the RI Field Sampling

Plan and QAPP. These results are presente in Table 3-9. Four volatile organc compounds (acetone,

methylene chloride, toluene, and total xylenes) were detected at estimted concentrations below inruent

detection limts, well below NYSDEC recommended cleanup objectives. All metals in the samples were

quantied below NYSDEC recommended cleanup objectives or Easern US.A. background levels

presented in NYSDEC TAGM HW-94-4046, with the exception of zinc. Zinc was slightly above tyical

eaern U.S.A. background in al but one of the samples. The concentration of zinc, which raged from

51.4 to 88.5 ppm, appears to represent background for the site. These zic values are thee orders of
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li~GROUP
Table 3-8

Volatie Orgac Compounds & TAL Metas Qutied in Confrmtory Soil Samples, mg/g (pm)
Contaer Tes Pit Ar

8-De-94
Macbeth Division of Kollmorgen Inents Corpration

New Windsr, New York

NYSDEC Site No. 336037
USEPA

Nort South Center Center Wall Backfll Hea RBC (1)

NYSDEC Re. Cleaup Eaern USA

Objecve (2) Background (2)

Volatile Organcs

Acetone

Can Disude
Xylenes (tota)

.. 0.013 .. 0.011 .. 0.013

.. 0.013 0.002 J .. 0.013
0.002 J .. 0.011 0.002 J

.. 0.012
":0.012
..0.012

0.009 J
..0.011
":0.011

7,800

7,800

160,00

0.2

2.7
1.2

NA

NA

NA

Inorgancs
Alumum 32,700 14,60 25,300 28,400 15,900 230,00 SB 33,000

Antimony 0.64 B 0.47 B 0.91 B 0.75B 1.7B 31 SB N/A

Arnic 4.3 5.4 5.8 5.0 6.0 0.37 (c) 7.5 or SB 3 - 12.

Barum 83.4 56.1 109 158 242 5,500 300 or SB 15 - 600

Beryllum 0.62 B 0.47 B 0.54 B 0.65B 0.56B 0.15 (c) 0.16 or SB 0- 1.75

Cadum 1.2 B 0.2B 0.33 B 0.84B 0.05B 39 lor SB 0.1 - 1

Calcium 1,040 B 853 B 1,290 883 B 3,240 NA SB 130 - 35,000

Chromium (tota) 32.8 20.0 64.4 40.9 47.1 390 (Cr VI 10 or SB 1.5 - 40

Cobalt 11.3 B 9.8B 13.4 13.1 13.4 14,000 30 or SB 2.5 - 60

Copper 967 23.5 484 566 140 2,900 25 or SB 1 -" 50.

Iron 26,100 28,300 59,700 28,500 43,90 NA 2,000 or SB 2,000 - 550,000

Led 67.5 14.5 58.8 61. 181 NA SB 4 - 500

Magnesium 4,110 4,790 4,280 4,180 4,360 NA SB 100 - 5,000

Magaese 675 624 864 865 703 390 SB 50 - 5,000

Mercu 1.6 0.07B 1.4 0.82 0.47 2 0.1 0.001 - 0.2

Nickel 28.4 20.3 37.9 31.5 23.6 1,600 13 or SB 0.5 - 25

Potaium 2,730 1,960 2,520 2,300 2,800 NA SB 8,500 - 43,000

Selenium 1.7 1.4 3.6 1.5 2.6 390 20rSB 0.1 - 3.9

Silver 0.17 B .. 0.05 .. 0.05 0.08B 0.71 B 390 SB N/A

Sodum 177B 187B 159B 160B 213 B NA SB 6,000 - 8,000

Thlium .. 0.49 .. 0.41 ":0.45 ":0.45 ":0.42 NA SB N/A

Vandium 26.9 20.0 28.2 28.3 24.9 550 150 or SB 1 - 300

Zinc 250 77.6 301 259 239 23,000 20 or SB 9 - 50.

Notes:

(1) - USEPArisk-bas concentrtions obtaned from HEAST for non-indusal soils, direc ingeston
(2) - NYSDEC T AGM HW-94-4046. SB - Site Background.

.. 0.012- Not found at or above the làboratory detecon limit shown. NA - Not available or not applicable

J - Estmated concentrtion for a pareter found below the labratory anytca detecon limit.
B - Found in blan as well as saple; presence in saple may be attbutable to laboratory contanation.

(c) -value for cacinogenic effec provided where values for non-crcinogenic effecs are also available.
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Table 3-9 (Cont.)

TAL Meta Quantified in Confirmatory Soil Samples, mg/kg (ppm)
Pait Solids Test Pit Area, Apri20, 1995

Macbeth Division of Kollorgen Instrments Corporation, New Windsor, New York

NYSDEC Site No. 336037

Nort Blid dup. Mid South USEPA

norganics East Center West Nort-West East Center West East Center West Heast RBC (i)

\.uminum 14,300 13,300 12,600 11,500 15,000 14,900 13,300 13,600 13,200 13,100 230,000

Antiony 0( 0.60 0( 0.59 0( 0.60 0( 0.60 0( 0.59 0( 0.56 0( 0.56 0( 0.70 0(0.61 0( 0.67 31

Arenic 4.3 4.0 5.1 4.1 3.5 3.4 3.6 3.5 3.& 3.6 0.37 (c)

larum 76.5 &5.0 71.& 91.7 51.6 45.1 43.2 91.& 50.& 66.9 5,500

leryllum 0.55 0.51 0.52 0.43 0.40 0.3& 0.42 0.60 0.50 0.61 0.15 (c)

Cadmium 0.32 0.31 0.29 0.30 0.20 0.16 0.19 0.35 0.22 0.29 39

Calcium 2,620 1,130 1,&60 4,170 &35 771 670 2,610 3&6 1,5&0 NA

~hromium (tota) 20.0 24.3 17.5 17.6 14.6 16.0 14.9 12.1 12.5 12.1 390 (CrVI)

;obalt 9.0 9.9 9.6 &.6 7.4 7.2 7.6 6.6 7.4 6.& 14,000

Copper 15.7 1&.3 17.1 16.2 10.& 11.0 10.& 12.& 11.2 11.7 2,900

Tron 19,&00 20,300 22,800 19,200 19,000 20,000 1&,&00 16,300 20,200 17,500 NA

,ead 23.9 13.4 16.4 15.7 7.9 7.6 8.9 29.9 11.6 20.6 NA

Magnesium 3,430 3,220 3,270 3,410 3,070 3,160 2,990 2,510 3,070 2,670 NA

Manganese 655 450 651 5&1 31& 263 370 949 688 &53 390

'ilercury 0( 0.06 0( 0.06 0( 0.06 0( 0.05 0( 0.05 .0(0.05 0( 0.05 0.09 0( 0.05 0( 0.07 2.3

Æckel 17.4 16.2 17.1 16.3 14.6 15.1 14.3 16.8 15.1 15.0 1,600

Potasium &10 462 507 461 669 626 376 488 381 35& NA

:elenium 0.54 0.74 0.48 0( 0.4& 0( 0.47 0.44 0.48 0.68 0.52 0( 0.53 390

:ilver 0( 0.22 0( 0.22 0( 0.23 0( 0.23 0( 0.22 0( 0.21 0( 0.21 0( 0.26 0( 0.23 0( 0.25 390

Sodium 113 113 73.2 77.1 88.1 66.0 74.& 112 70.7 54.1 NA

~halum 0( 0.60 0( 0.59 0( 0.60 0( 0.60 0( 0.59 0( 0.56 0( 0.56 0( 0.70 0(0.61 0( 0.67 NA

lanadium 20.7 16.5 17.9 16.0 19.6 19.5 15.7 25.8 16.0 17.6 550

Zinc &4.& 88.5 70.4 74.2 52.8 57.3 4&.9 771 51.4 61. 23,000

l\otes:
1) - USEPA risk-based concentrations obtained from BEAST for non-industral soils, direct ingestion

~1) - NYSDEC TAGM HW-94-4046.
0( 0.012- Not found at or above the laboratory detection limit shown.

_ Estimated concentration for a parameter found below the laboratory analytcal detection limit.

3 _ Found in blank as well as sample; presence in sample may be attributable to laboratory contamination.

(c) -value for carcinogenic effects provided where values for non-carcinogenic effects are also available.

NYSDECRec.
Cleanup Obj.(2)

SB
SB

7.5 or SB
300 or SB
0.16 or SB

lorSB
SB

10 or SB
30 or SB
25 or SB

2,000 or SB

SB

SB

SB

0.1

13 or SB

SB

20rSB
SB

SB

SB

150 or SB

20 or SB

EastemUSA
Background (2)

33,000
N/A

3 - 12.

15 - 600
0- 1.75

0.1 - 1

130 - 35,000
1. - 40

2.5 - 60
1 - 50.

2,000 - 550,000
4 - 500

100 - 5,000

50 - 5,000

0.001 - 0.2

0.5 - 25

&,500 - 43,000

0.1 - 3.9

N/A

6,000 - 8,000
N/A

1 - 300

9 - 50.

SB - Site Background.

NA - Not available or not applicable
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matude below the most conservatve U.S.E.P.A. risk-based concentrtions for residential soils, using a

diec ingeston scenao.

NYSDEC, in conjuncton with the New York State Departent of Health (''NSDOH''), request

in corrpondence daed April 11, 1995, tht the former contaer area be backfled with clea fill to

"reduce potential risks of exposure," since some metas exceeed NYSDEC cleaup objectives. NYSDEC

agee th dr cuttgs resultat from monitorig well ination could be used as fi in ths area in
correspondence da May 22, 1995. NYSDEC also recommended in correspondence dated May 22,

1995, tht the former pait solids area be baced with clea fi to brig the area to grade. The former

pait solids area was backflled with clea fi on June 17, 1995; the former contaer area was paraly

backfed with dr cuttgs on May 31 and completed with clea fill on June 21, 1995.

The IR pedormed at the Macbeth facilty was conducted in accordace with NYSDEC and

NYSDOH guidace, and in accordace with NYSDEC-approved sampling plans. The removal of wase

materials, confrmory sampling and anlytical data and site restoration activities conducted as par of the

IR indicate tht no furter acton is required for these areas. NYSDEC found the Interim Remedial

Measure Report and proposal for no furter acon acceptable in correspondence dated September 12,

1995.

3.4 Groundwater Investgation

3.4.1 Introduction

The additiona groundwater investigation pedormed durig the RI for the site targeted areas of

potential receptors (i.e., homeowner wells at Stele Road and in the vicinty of 400 Little Britain Road), as

well as the area of former paint was disposaL. Five additional monitorig wells were inlled to more

fully defie groundwater flow diection and quality in areas and deeper bedrock zones not monitored by the

current monitorig well network and at depth from which cert homeowner wells are withdrwig

water. The locations of these wells are provided in Figure 3-8.

3.4.2 Monitoring Well Location Rationale

MW-ll and MW-12 were intalled as deeper couplets to existing wells MW-2 and MW-6. The

purpose of these wells is to target discrete zones in the deeper bedrock not screened by the existing wells,

extndig to a proposed depth of 110 feet below gre, the depth reported for the contated homeowner

well located at 400 Little Brita Road nortea of Macbeth. MW-13 and MW-14 were proposed to be

ined as a shalow and intermedate bedock couplet imedately adjacent to the area of former waste

disposal. Only one well, MW-13, was inled at ths location to a depth of approxitely 120 feet, since

no detecble water-bearg zones were found in the upper or intermediate bedrock zones. One monitorig
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well, MW -16, was ined as a deeper couplet to monitorig wells MW -7 and MW -10 to taget discret

zones in the deeper bedock not screened by these existg wells, The well locte at the auto body shop at

7 Stele Ro wa also report to be at a depth of 110 fee below gre. MW-15 was ined southea
of exsting well MW-7, southea of the Macbeth parkig area to the west of Buildig No. 1.

3.4.3 Monitorig Well Instlation

The wells were ined between the dates of November 7, 1994 and December 9, 1994 under the

oversight of H2M field geologist. Representatives of the NYSDEC were present durig the majority of

well drg acvities. The wells were ined via a truck mounted ai rota rig tht used varous sized
pneumtic haers and roller bits for borehole consction. SBI Envionmenta Well Driling of Wayne,

New Jersey ined the wells. Al downole drlling equipment and the drll rig were decontaate

beteen well locations via a portble power stam cleaer in the designted decontation area located in

the southern comer of the rear parkig area.

In order to prevent cross-contaation durig the instlation process, the wells were telescoped in

consction as each aquifer zone was encountered. Ths was accomplished by advancing a borehole'to the

taget depth settg a steel casing with the borehole, and tremie grouting the casing in place using a

bentonite cement mire. The casing was allowed to set for a mium period of 24 hours after grouting

. prior to advancing a smaler diameter size borehole though it. Borehole sizes varied in diameter from 6.0-

17.5 inches. Steel casing used to seal off precedg aquifer zones raged from 8-12 inches in diameter.

Once the borehole was advanced to the taget monitorig zone, the wells ~ere fished using PVC casing

and screen. Monitorig well MW-12 was the only well not completed in ths maer, as the intended

screeed interval was left as an open borehole due to the absence of signficant water-bearig zones. The

anular space around the PVC well screen was filled with a NO.2 grade Morie sand to a height of 2 feet

above the PVC well screen. The remag anular space was filed with a bentonite cement grout to

gre. All wells were fished with std up, lockig protective casings and watertght caps. Wells were

developed by pumping afer their completion. A sumry matri of monitorig well consruction was

provided as Table 2-1. Borehole logs for the wells inlled durig the RI are provided in Appendi C.

Al monitorig well boreholes were advanced to the first water-bearig zone with the intended

zone of monitorig. Key indicators tht were used to identify potential water-bearig zones and frctures

were drl ties, drlling consistncy, color of cuttings, and the absence of cuttings or rock dust at the

surf. In general, a signficant decreae in drll time occurs when fractures or voids in the bedock have

been encountered. Since fractres and voids in bedock are the mea though which groundwater travels,

a waterbeag zone may be present. A loss of drll cuttings at the surface could also indicate tht

groundwater ha been encountered whereby the water with the fonntion was preventing wet (heavy)
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drll cuttings from being expelled to the sudace. Drilling activities were paused when any of these

situations occurred with the tageted monitorig zone, to determe if a water-beag zone ha been

encountered. A water level meaurement would be attempte with the borehole afer waitig an

appropriate span of tie, based on the situation encountered.

At MW-13, bedrock was found to be very dense, with very few frctures. Signficant water-.

beag zones were not found in the overburden, nor were they found in the few fractures encountered in the

bedock unti a solution cavity was found at approxitely 120 feet below grae. At MW-13, small

fractres appea to have been filled with silt, based on the drll cuttings. Major water bearig zones at

MW-11 and MW-12 appear to be lited to solution cavities. A water-bearig solution cavity was

encountered in MW - 1 1 from 78 feetto 83 feet below grae; MW - 1 1 was screened in ths interval. MW-

12, proposed as a deeper couplet to MW-11 to be installed to approxitely 110 feet below grade, was

ined to 140 feet below gre due to the absence of signficant water-bearg zones below 83 feet.

Wells on the southwest side of the propert installed durig the RI, MW-15 and MW-16, appear to contain

slightly more water-bearig fractures at shallower depth th those observed on the east side of the

propert.

3.4.4 Groundwater Sampling and Results

The fist CLP round of groundwater sampling was conducted on January 11 and 12, 1995 from

sixteen on-site monitorig wells. The second round was conducted on April 20, 1995. The samples were

anyzed for volatie organc compounds in accordace with NYSDEC CLP protocols. QNQC samples

were pedormed in accordace with the RI Field Sampling Plan and QAPP. Groundwater levels were

meaured from eah well prior to purgig and sampling. Laboratory results for each round are

sumzed in Table 3-10 and Table 3-11, and in the text below.

3.4.4.1 Overburden Zone

Thee of the seventeen monitorig wells located on the Macbeth propert are screened with the

glacial til overburden. These overburden wells are MW-1A, 2 and 4A. The glacial til overburden has

historically been a water-bearig zone only at monitorig wells MW-1A and MW-2. Some volatile organc

compounds were detected in these overburden wells in the January round at estimated concentrations below

the method detection limt, but above the practical quantification limt ("PQL"). MW-1A contained toluene

at an estimted concentration of 4 ppb, below NYSDEC stadards. MW-2 contained 1,1,1-

trichloroethe, xylene (total) and acetone at estimated concentrations of 2 ppb, 1 ppb, and 6 ppb,

respectively. These concentrations are below the NYSDEC stadards. No other compounds analyzed for

were detected above the practical quantification limt.

3-31



T
ab

le
 3

-1
0

V
ol

at
ile

 O
rg

an
ic

 C
om

po
un

ds
 Q

ua
nt

if
ie

d 
in

 G
ro

un
dw

at
er

 (
Pp

b)
J
a
n
u
a
r
 
1
1
 
-
 
J
a
n
u
a
r
 
1
2
,
 
1
9
9
5

M
ac

be
th

 D
iv

is
io

n 
of

 K
ol

lm
or

ge
n 

In
st

ru
m

en
ts

 C
or

po
ra

tio
n

N
ew

 W
in

ds
or

, N
ew

 Y
or

k
N

Y
SD

E
C

 S
ite

 N
o.

 3
-3

6-
03

7

w I w N

O
ve

rb
ur

de
n 

W
el

ls
Sh

al
lo

w
 B

ed
ro

ck
 W

el
ls

M
W

-1
A

M
W

-2
M
W
-
1
 
M
W
-
3
 
M
W
-
4
 
M
W
-
5
 
M
W
-
6
 
M
W
-
7
 
M
W
-
1
5

-:
 1

0
2
 
J

-:
 1

0
2
 
J

-:
 1

0
-:

 1
0

-:
 1

0
1 

J
2
 
J

-:
 1

0
-:

 1
0

-:
 1

0
14

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

3
 
J

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
2
 
J

-:
 1

0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0

4
 
J

-:
 1

0
18

-:
 1

0
2
 
J

-:
 1

0
-:

 1
0

-:
 1

0
8J

-:
 1

0
-:

 1
0

2
 
J

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
1 

J
13

6J
-:

 1
0

-:
 1

0
-:

 1
0

2
 
J

3
 
J

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

9
 
J

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
-:

 1
0

-:
 1

0
2
 
J

-:
 1

0
§.

-:
 1

0
-:

 1
0

10
 J

-:
 1

0
-:

 1
0

-
:
 
1
0
.

-:
 1

0

4
9

33
22

12
0

0
14

18

Pa
ra

m
et

er
1,

1,
 1

 -
T

ri
ch

lo
ro

et
ha

ne
1,

1-
D

ic
h1

or
oe

th
an

e
C

h1
0r

oe
th

an
e

T
et

ra
ch

lo
ro

et
ha

ne
T

ri
ch

10
ro

et
he

ne
1,

2-
D

ic
h1

0r
oe

th
en

e 
(t

ot
al

)
1,

1 
-D

ic
h1

0r
oe

th
en

e

V
i
n
y
l
 
C
h
l
o
r
i
d
e

T
ol

ue
ne

E
th

y1
be

nz
en

e
X

yl
en

e 
(t

ot
a)

B
en

ze
ne

4-
M

et
hy

l-
2-

Pe
nt

an
on

e
M

et
hy

le
ne

 C
hl

or
id

e
A

ce
to

ne
T

ot
al

 T
ar

ge
te

d 
C

om
po

un
ds

:
N

ot
es

:
-(

 1
0 

- 
N

ot
 d

et
ec

te
d 

at
 th

e 
C

on
tr

ac
t R

eq
ui

re
d 

D
et

ec
tio

n 
L

im
it 

(C
R

D
L

) 
sh

ow
n.

4 
J 

- 
E

st
im

at
ed

 v
al

ue
 fo

r 
a 

co
m

po
un

d 
w

hi
ch

 is
 p

re
se

nt
 b

el
ow

 th
e 

C
R

D
L.

C
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
 
b
o
l
d
 
i
t
a
l
i
c
s
 
1
8
 
a
r
e
 
a
b
o
v
e
 
N
Y
S
D
E
C
 
s
t
a
n
d
a
r
d
s
.

M
W

-4
s,

 s
cr

ee
ne

d 
in

 th
e 

ov
er

bu
rd

en
, w

as
 d

r 
(c

on
si

st
en

t w
ith

 h
is

to
ric

al
 s

am
pl

in
g 

ep
is

od
es

),
 p

re
cl

ud
in

g 
sa

m
pl

e 
co

lle
ct

io
n.

(
a
)
 
-
 
N
Y
S
D
E
C
 
D
i
v
s
i
o
n
 
o
f
 

W
at

er
 T

.O
.G

.S
. 1

.1
.1

, O
ct

ob
er

 1
99

3,
 A

m
bi

en
t W

at
er

 Q
ua

lit
y 

St
an

da
rd

s 
an

d 
G

ui
da

nc
e 

V
al

ue
s.

(b
) 

- 
St

an
da

rd
 f

or
 x

yl
en

e 
is

 f
or

 e
ac

h 
in

di
vi

du
al

 is
om

er
.

(c
) 

- 
G

ui
da

nc
e 

va
lu

e 
on

ly
.

N
S
 
-
 
N
o
 
s
t
a
n
d
a
r
d
 
a
s
 
o
f
 

O
c
t
o
b
e
r
 
1
9
9
3
.

N
Y

SD
E

C
S

ta
nd

ar
d 

(a
)

5 5 5 5 5 5 5 2 5 5

5 
(b

)
0.

7

N
S 5

50
 (

c)

10
0

~ ~ A
J o C V



T
ab

le
 3

-1
0 

(c
on

t.)
V

ol
at

ile
 O

rg
an

c 
C

om
po

un
ds

 Q
ua

nt
if

ie
d 

in
 G

ro
un

dw
at

er
 (

Pp
b)

Ja
nu

ar
y 

11
 -

 J
an

ua
ry

 1
2,

 1
99

5

M
a
c
b
e
t
h
 
D
i
v
i
s
i
o
n
 
o
f
 
K
o
l
l
m
o
r
g
e
n
 
I
n
t
r
u
e
n
t
s
 
C
o
r
p
o
r
a
t
i
o
n

N
ew

 W
in

ds
or

, N
ew

 Y
or

k
N

Y
SD

E
C

 S
ite

 N
o.

 3
-3

6-
03

7

w I w w

In
te

rm
ed

ia
te

 B
ed

ro
ck

 W
el

ls
D

ee
p 

B
ed

ro
ck

 W
el

ls

M
W

-8
M

W
-9

M
W

-1
O

M
W

-1
1

M
W

-1
2

M
W

-1
3

M
W

-1
6

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0
14

0(
 1

0

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0
15

61

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

15
0

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0

0(
 1

0
0(

 1
0

0(
 1

0
14

72
4
 
J

0(
 1

0

0(
 1

0
0(

 1
0

0(
 1

0
7J

84
2
 
J

0(
 1

0

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0
2
 
J

0(
 1

0

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

2
 
J

0(
 1

0
0(

 1
0

11
0(

 1
0

0(
 1

0
0(

 1
0

3
 
J

35
2
 
J

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0

4
 
J

0(
 1

0
0(

 1
0

0(
 1

0
5
 
J

8J
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0

0(
 1

0
0(

 1
0

3
 
J

3
 
J

2
 
J

2
 
J

3
 
J

0(
 1

0
0(

 1
0

0(
 1

0
0(

 1
0

0(
 1

0
6
 
J

0(
 1

0

15
0

3
24

16
8

88
21

6

Pa
ra

m
et

er
1,

1,
1-

 T
ri

cW
or

oe
th

e
1,

1 
-D

ic
W

or
oe

th
e

C
W

or
oe

th
e

T
et

ra
ch

lo
ro

et
ha

ne
T

ri
cW

or
oe

th
en

e
1,

2-
D

ic
hl

or
oe

th
en

e 
(t

ot
al

)
1,

 1
- 

D
ic

hl
or

oe
th

en
e

V
in

yl
 C

W
or

id
e

T
ol

ue
ne

E
th

yl
be

nz
ne

X
yl

en
e 

(t
ot

al
)

B
en

ze
ne

4-
M

et
hy

l-
2-

Pe
nt

ao
ne

M
et

hy
le

ne
 C

W
or

id
e

A
ce

to
ne

T
ot

al
 T

ar
ge

te
d 

C
om

po
un

ds
:

N
ot

es
:

.. 
10

 -
 N

ot
 d

et
ec

te
d 

at
 th

e 
C

on
tr

ac
t R

eq
ui

re
d 

D
et

ec
tio

n 
L

im
t (

C
R

D
L

) 
sh

ow
n.

4 
J 

- 
E

st
im

te
d 

va
lu

e 
fo

r 
a 

co
m

po
w

id
 w

lc
h 

is
 p

re
se

nt
 ti

lo
w

 th
e 

C
R

D
L

.
C
o
n
c
e
t
r
t
i
o
n
s
 
i
n
 
b
o
l
d
 
i
t
a
l
i
c
s
 
1
8
 
a
r
e
 
a
b
o
v
e
 
N
Y
S
D
E
C
 
s
t
a
d
a
d
s
.

M
W
-
4
s
,
 
s
c
r
e
e
n
e
d
 
i
n
 
t
h
e
 
o
v
e
r
b
u
r
d
e
n
,
 
w
a
s
 
d
r
 
(
c
o
n
s
i
s
t
e
n
t
 
w
i
t
h
 
r
u
s
t
o
r
i
c
a
l
 
s
a
p
l
i
n
g
 
e
p
i
s
o
e
s
)
,
 
p
r
e
c
l
u
d
g
 
s
a
p
l
e
 
c
o
l
l
e
c
t
i
o
n
.

(
a
)
 
-
 
N
Y
S
D
E
C
 
D
i
v
s
i
o
n
 
o
f
 

W
at

er
 T

.O
.G

.S
. 1

. 1
., 

O
ct

ob
er

 1
99

3,
 A

m
bi

en
t W

at
er

 Q
ul

ity
 S

ta
da

ds
 a

nd
 G

ui
da

ce
 V

al
ue

s.

(b
) 

- 
S

ta
da

d 
fo

r 
xy

le
ne

 is
 fo

r 
ea

ch
 in

di
vi

du
al

 is
om

er
.

(c
) 

- 
G

ui
da

ce
 v

al
ue

 o
nl

y.
N
S
 
-
 
N
o
 
s
t
a
d
a
d
 
a
s
 
o
f
 

O
c
t
o
b
e
r
 
1
9
9
3
.

T
ri

p
B

la
n

0(
 1

0

0(
 1

0

0(
 1

0

0(
 1

0

0(
 1

0

0(
 1

0

0(
 1

0

0(
 1

0

2
 
J

0(
 1

0

0(
 1

0

0(
 1

0

0(
 1

0

0(
 1

0

0(
 1

0

2

N
Y

SD
E

C
S

ta
da

rd
 (

a)
5 5 5 5 5 5 5 2 5 5

5
 
(
b
)

0.
7

N
S 5

50
 (

c)

10
0

~ ~ o c u



T
a
b
l
e
 
3
-
1
1

V
ol

at
ile

 O
rg

an
ic

 C
om

po
un

ds
 Q

ua
nt

if
ie

d 
in

 G
ro

un
dw

at
er

 (
Pp

b)
20

-A
pr

-9
5

M
ac

be
th

 D
iv

is
io

n 
of

 K
ol

lm
or

ge
n 

In
st

ru
m

en
ts

 C
or

po
ra

tio
n

N
ew

 W
in

ds
or

, N
ew

 Y
or

k
N

Y
SD

E
C

 S
ite

 N
o.

 3
-3

6-
03

7

V
J I V
J .i

O
ve

rb
ur

de
n 

W
el

ls
Sh

al
lo

w
 B

ed
ro

ck
 W

el
ls

M
W

-I
A

M
W

-2
M
W
-
l
 
M
W
-
3
 
M
W
-
4
 
M
W
-
5
 
M
W
-
6
 
M
W
-
7
 
M
W
-
1
5

-(
 1

0
1 

J
-(

 1
0

9J
-(

 1
0

-(
 1

0
-(

 1
0

1 
J

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
65

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
1
 
J

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
4
 
J

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
2
 
J

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
10

J
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
18

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0

-(
 1

0
-(

 1
0

-(
 1

0
-(

 1
0

-(
 1

0
II

-(
 1

0
-(

 1
0

II
0

1
0

10
7

0
2

0
3

2

Pa
ra

m
et

er
1,

1,
1-

 T
nc

hl
or

oe
th

an
e

1,
I-

D
ic

hl
or

oe
th

an
e

1,
2-

D
ic

hl
or

oe
th

an
e

C
hl

or
oe

th
an

e
T

et
ra

ch
lo

ro
et

ha
ne

T
nc

hl
or

oe
th

en
e

1,
2-

D
ic

hl
or

oe
th

en
e 

(t
ot

al
)

1,
I-

D
ic

hl
or

oe
th

en
e

V
in

yl
 C

hl
on

de
T

ol
ue

ne
E

th
yl

be
nz

en
e

X
yl

en
e 

(t
ot

a)
B

en
ze

ne
4-

M
et

hy
l-

2-
Pe

nt
an

on
e

M
et

hy
le

ne
 C

hl
on

de
A

ce
to

ne
T

ot
al

 T
ar

ge
te

d 
C

om
po

un
ds

:
N

ot
es

:
0:

 1
0 

- 
N

ot
 d

et
ec

te
d 

at
 th

e 
C

on
tr

ac
t R

eq
ui

ed
 D

et
ec

tio
n 

L
im

it 
(C

R
D

L
) 

sh
ow

n.
4 

J 
- 

E
st

ia
te

d 
va

lu
e 

fo
r 

a 
co

m
po

un
d 

w
hi

ch
 is

 p
re

se
nt

 b
el

ow
 th

e 
C

R
D

L.
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
 
b
o
l
d
 
i
t
a
l
i
c
s
 
1
8
 
a
r
e
 
a
b
o
v
e
 
N
Y
S
D
E
C
 
s
t
a
d
a
r
d
s
.

M
W

 -
4s

, s
cr

ee
ne

d 
in

 th
e 

ov
er

bu
rd

en
, w

as
 d

ry
 (

co
ns

is
te

nt
 w

ith
 h

is
to

ri
ca

l s
am

pl
in

g 
ep

is
od

es
),

 p
re

cl
ud

in
g 

sa
m

pl
e 

co
lle

ct
io

n.

(
a
)
 
-
 
N
Y
S
D
E
C
 
D
i
v
s
i
o
n
 
o
f
 

W
at

er
 T

.O
.G

.S
. 1

.1
.1

, O
ct

ob
er

 1
99

3,
 A

m
bi

en
t W

at
er

 Q
ua

lit
y 

S
ta

da
rd

s 
an

d 
G

ui
da

ce
 V

al
ue

s.

(b
) 

- 
St

an
da

rd
 f

or
 x

yl
en

e 
is

 f
or

 e
ac

h 
in

di
vi

du
al

 is
om

er
.

(c
) 

- 
G

ud
an

ce
 v

al
ue

 o
nl

y.
N
S
 
-
 
N
o
 
s
t
a
n
d
a
r
d
 
a
s
 
o
f
 

O
c
t
o
b
e
r
 
1
9
9
3
.

N
Y

SD
E

C
S

ta
nd

ar
d 

(a
)

5 5 5 5 5 5 5 5 2 5 5

5 
(b

)
0.

7
N

S 5

50
 (

c)

10
0

~ ~ A
J o C U



T
ab

le
 3

-1
1 

(c
on

t.)

V
ol

at
ile

 O
rg

an
ic

 C
om

po
un

ds
 Q

ua
nt

if
ie

d 
in

 G
ro

un
dw

at
er

 (
Pp

b)
20

-A
pr

-9
5

M
ac

be
th

 D
iv

is
io

n 
of

 K
ol

lm
or

ge
n 

In
st

ru
en

ts
 C

or
po

ra
tio

n
N

ew
 W

in
ds

or
, N

ew
 Y

or
k

N
Y

SD
E

C
 S

ite
 N

o.
 3

-3
6-

03
7

W i W vi

In
te

rm
ed

ia
te

 B
ed

ro
ck

 W
el

ls
D

ee
p 

B
ed

ro
ck

 W
el

ls

M
W

-8
M

W
-9

M
W

-1
O

M
W

-1
1

M
W

-1
2

M
W

-1
3

M
W

-1
6

.
.
 
1
0

.
.
 
1
0

3
 
J

.
.
 
1
0

.
.
 
1
0

66
.
.
 
1
0

.
.
 
1
0

.. 
10

26
.
.
 
1
0

.
.
 
1
0

22
67

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

12
.
.
 
1
0

.
.
 
1
0

24
13

0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.. 
10

.. 
10

.
.
 
1
0

3
 
J

80
15

Jl
 J

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

1 
J

17
0

11
.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

2
 
J

.
.
 
1
0

.
.
 
1
0

.. 
10

.
.
 
1
0

.
.
 
1
0

3J
.. 

10
.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.. 
10

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.. 
10

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.. 
10

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.. 
10

.
.
 
1
0

1
 
J

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

11
.
.
 
1
0

.
.
 
1
0

11
.
.
 
1
0

il
0

3
41

4
25

6
14

1
19

8

Pa
ra

m
et

er
1,

1,
 I

-T
ri

ch
lo

ro
et

ha
ne

1,
1-

D
ic

h1
0r

oe
th

an
e

1,
2-

D
ic

hl
or

oe
th

an
e

C
hI

 
or

o 
et

ha
ne

T
et

ra
ch

lo
ro

et
ha

ne
T

ri
ch

10
ro

et
he

ne
1,

2-
D

ic
h1

0r
oe

th
en

e 
(t

ot
al

)
1,

1-
D

ic
hl

or
oe

th
en

e
V
i
n
y
l
 
C
h
l
o
r
i
d
e

T
ol

ue
ne

E
th

y1
be

nz
en

e
X

yl
en

e 
(t

ot
a)

B
en

ze
ne

4-
M

et
hy

l-
2-

Pe
nt

ao
ne

M
et

hy
le

ne
 C

hl
or

id
e

A
ce

to
ne

T
ot

a 
T

ar
ge

te
d 

C
om

po
un

ds
:

N
ot

es
:

-:
 1

0 
- 

N
ot

 d
et

ec
te

d 
at

 th
e 

C
on

tr
ac

t R
eq

ui
re

d 
D

et
ec

tio
n 

L
im

it 
(C

R
D

L
) 

sh
ow

n.
4 

J 
- 

E
st

im
at

ed
 v

al
ue

 fo
r 

a 
co

m
po

un
d 

w
hi

ch
 is

 p
re

se
nt

 b
el

ow
 th

e 
C

R
D

L.
C
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
 
b
o
l
d
 
i
t
a
l
i
c
s
 
1
8
 
a
r
e
 
a
b
o
v
e
 
N
Y
S
D
E
C
 
s
t
a
n
d
a
r
d
s
.

M
W

 -
4s

, s
cr

ee
ne

d 
in

 th
e 

ov
er

bu
rd

en
, w

as
 d

r 
(c

on
si

st
en

t w
ith

 h
is

to
ri

ca
l s

am
pl

in
g 

ep
is

od
es

),
 p

re
cl

ud
in

g 
sa

m
pl

e 
co

lle
ct

io
n.

(
a
)
 
-
 
N
Y
S
D
E
C
 
D
i
v
s
i
o
n
 
o
f
 

W
a
t
e
r
 
T
.
O
.
G
.
S
.
 
1
.
1
.
,
 
O
c
t
o
b
e
r
 
1
9
9
3
,
 
A
m
b
i
e
n
t
 
W
a
t
e
r
 
Q
u
a
l
i
t
y
 
S
t
a
n
d
a
r
d
s
 
a
n
d
 
G
u
i
d
a
n
c
e
 
V
a
l
u
e
s
.

(b
) 

- 
St

an
da

rd
 f

or
 x

yl
en

e 
is

 f
or

 e
ac

h 
in

di
vi

du
al

 is
om

er
.

(c
) 

- 
G

ui
da

nc
e 

va
lu

e 
on

ly
.

N
S 

- 
N

o 
st

an
da

rd
 a

s 
of

 O
ct

ob
er

 1
99

3.

T
ri

p
B

la
nk

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.. 
10

.
.
 
1
0

.
.
 
1
0

.
.
 
1
0

.ç
 1

0

o

N
Y

SD
E

C
S

ta
nd

ar
d 

(a
)

5 5 5 5 5 5 5 5 2 5 5

5 
(b

)

0.
7

N
S 5

50
 (

c)

10
0

~ ! o c u



Il~GROUP
Groundwater qualty data for samples collect on April 20 indicate tht MW-2 contaed 1,1,1-

trchloroee at an estted concentrtion of 1 ppb, below the metod detcton lit, but above the

praca quatifcation limt ("PQL"). ths concentrtion is below the NYSDEC stdad of 5 ppb. No
other compounds anyzed for were detec above the practcal quantication lit in MW-IA and MW-2.

Both rounds of groundwater data demonste tht the glacial til overburden at the site does not

conta volatie organc compounds above the NYSDEC groundwater stdads. Steele Road is upgrent

ofMW-IA based on the slope of the surfce topogrphy as well as shaow bedock flow. Low levels of

toluene at MW - lA are most liely attributable to ruoff from Stele Road and the residential propertes

upgrent of the site. The data also inåicates tht lv1-2 does not conta volatile organc compounds

above NYSDEC stdards. Ths well is located in the nortearn portion of the site, as groundwater

leaves the downgraent edge of the site, adjacent to Little Britain Road and in close proxity to the

contate homeowner well at 400 Litte Brita Road.

3.4.4.2 Shalow Bedock Zone

Seven of the seventeen monitorig wells located on the Macbeth propert are set with the shallow

. bedock zone. Shaow bedock wells are MW-l, 3, 4, 5, 6, 7, and 15.

Volatile organc compounds were not present above the NYSDEC stdads in the shallow

.bedock zone at locations monitored by MW-4 (closest to the residence at 419 Little Britain Road to the

west), MW-5 (upgrent of the site, downgradent of Steele Road), MW-6 (downgrent of the site to the

nort closest to Little Brita Road and the homeowner well located at 400 Little Brita Road) and MW-7

(adjacent to Steele Road ,which receives flow from both the easern portion of 
the site, as well as from off-

site to the nort). In Januar, toluene and ethylbenzene were detected in MW-l at 18 ppb and 13 ppb,

respectively which are above the NYSDEC stdad of 5 ppb. Ths well is downgrent of Steele Road

and most likely receives ruoff from upgradient residences and paved areas. Volatile organc compounds

were not present in MW-I above NYSDEC stdads in the April round. MW-15, nearly adjacent to

Steele Road west of the ma buildig and potentially downgradient of the container area removed durig

the IR, contained toluene at an estimated concentration of 8 ppb in the January round, and no volatile

organc compounds above NYSDEC stadads durig the Apri round. MW-3, closest to the former pait

was area and also downgrent of the second pait solids area removed as an IR, contained xylene and

1,I-dchloroethe at concentrations of 6 ppb (estimted) and 14 ppb, respectively, above the NYSDEC

stdads in the Januar round. MW-3 also contained 1, 1, I-trichloroethe below the NYSDEC stdard

of5 ppb, at an estimted concentration of2 ppb in January. In April, MW-3 contained 1,I-dchloroethe

(65 ppb), total xylenes (18 ppb), ethylbenzne (10 ppb, estimte), and 1,1,I-trchloroethe (9 ppb,

esimte), above the NYSDEC stdard of 5 ppb.
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The results indicate tht groundwater leavig the Macbet site in the shaow bedock zone

monitored by MW-4, MW-6, and MW-7 is in confonnce with NYSDEC stdads. Groundwater

enterig the site as monitored by MW -1 conta toluene and ethylbenzne from upgrent, off-site

sources at concentrtions above NYSDEC stdads. Only one well, MW-3, contaed volatie organc

compounds above NYSDEC stdads in both rounds. The bedock elevation contour map suggest tht

ths well would be the pri receptor of groundwater flow from the former pait was area based on the

beock topogrphy. Ths may be confed by the fact tht groundwater quaty at MW-3 ha improved

drticay since removal of the source area in 1988.

3.4.4.3 Intermedate Bedrock Zone

Four of the seventeen monitorig wells located on the Macbeth propert are screened with the

intermedate bedock zone. Monitorig wells with ths zone are MW-8, 9, 10, and 11.

Volatile organc compounds were not present above the NYSDEC stdads in both rounds in the

intermediate bedock zone at locations monitored by MW-9 (closest to the residence at 419 Little Brita

Road to the west). In Januar, volatile organc compounds were also not present above NYSDEC

stdads in MW-8 (the well closest to the former source area) and MW-ll (closest to Little Britain Road

and the homeowner well located at 400 Little Britain Road). Volatile organc compounds were not present

above the NYSDEC stdards in MW-I0 (adjacent to Steele Road) in the January round. In the January

round, trichloroethene and i,2-dchloroethene (tota) were detected in MW-ll slightly above the NYSDEC

stdad of 5 ppb, at concentrations of 14 ppb and 7 ppb (estimted) respecvely. These compounds are

not present, nor ca they be related to via tyical contaant degration scenos, to contats found
in any other Macbeth monitorig wells screened at or above ths zone. In the April round, MW -10

contaed 1,I-dchloroethe and chloroethe at concentrations of26 ppb and 12 ppb, respectively, above

the NYSDEC stdard of 5 ppb. Toluene was detected in MW-8 at a concentration of 11 ppb which is

above the NYSDEC stdard of 5 ppb in the April round.

Groundwater leavig the site as monitored by MW-9 and MW-I0 tyically does not contain

volatile organc compounds above NYSDEC stadards. However, MW-I0 did contain two volatile organc

compounds above stdards in the Apri round. The presence of these compounds may be related to

distrbance resultat from RI activities and their presence in MW-16 (see discussion below). Likewise, the

preence of volatile organc compounds above NYSDEC stdards in MW-ll may be related to

distrbance resultat from RI activities and their presence in MW-12 (see discussion below), since these

compounds are not present in any other Macbeth monitorig well screened with ths zone.
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3.4.4.4 Dee Bedock Zone

Th of the sevente monitorig wells (M-12, 13 and 16) locte on the Macbeth propert are

screened with the deep bedock zone.

Al thee wells screened with the deep bedock zone contaed volatile organc compounds above

NYSDEC stdads in both rounds. MW-13, closest to the former area of pait wase disposal contaed

1,1,I-trchlorothe (14 ppb and 66 ppb) and a degradtion compound, 1,I-dchloroethe (15 ppb and 22

ppb) above the NYSDEC stdad of 5 ppb in both rounds. MW-13 also contaed low levels of

chloroethe, trichloroethene and tota 1,2-dchloroethene above stdads in the April round, and levels of

toluene and tota xylenes above stdads in the Januar round. MW-16, closest to Steele Road contaed

1,I-dchloroee and chloroee above NYSDEC stdads in both rounds. MW-12, closest to Little

Brita Road and the contated homeowner well at 400 Little Britain Road contained trichloroethene

(72 and 80 ppb) and a degrtion compound, total 1,2-dchloroethene (84 and 170 ppb), above the

NYSDEC stdad of 5 ppb in both rounds. Vinyl chloride wa also present in the April round at an

estimted concentrtion of 3 ppb, above the NYSDEC stdard of 2 ppb. 1, i, i -Trichloroethe and its

tyica degron compounds, which are tyically found in some Macbeth monitorig wells, were not

present at ths location.

Based on the predomit easard and south-eastward groundwater flow direction from CHGE

towards MW-12 and the contated 400 Little Britain Road homeowner well, the absence of a source of

these compounds on the Macbeth site, the fact tht these compounds are found at their highest

concentrations downgrent of CHGE at Macbeth in MW -12, and orders of magtude higher in the 400

Little Brita Road homeowner well, it is concluded that the presence of these compounds in groundwater

at the Macbe site and the contated 400 Little Britain Road homeowner well is comig from an off-

site source, unelate to Macbeth.

The source of groundwater contats found in MW -16 could have been from the upper bedock

zones monitored by MW-7 and MW-I0, or an off-site source unelated to Macbeth to the west or

nortwest. For the most part, shalow and intermediate groundwater monitored by MW -7 and MW -10 on

the western side of the propert, flowig to the west, is in conformance with groundwater stadads..

Groundwater in the deep zone monitored by MW-16 is flowig eastward. Vertical flow in the area ofMW-

16 is downward. However, MW-7 and MW-I0 tyically do not contain contats found in MW-16

tht would potentially migrte downward to contate the deeper aquifer. MW-13, closest to the former

pait was area and the closest downgrent monitorig well in ths zone to MW -16, conta lower

concentrations of these contats th found in MW - i 6, indicating tht the source of the contation
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with ths zone is most liely unelated to the former pait wa area and is probably offsite to the west

upgraent ofMW-16.

3.5 Laboratory Data Validation

Data validation was pedormed by Chemworld Environmental, Inc. Data acceptability and

deviations from protocl were reviewed in accordace with the USEP A Region II Organc and Inorganc

Data Valdation ChecklstGuidelines (Januar 1992), and the CLP porton of the NYSDEC ASP

(December 1991), where applicable and relevant. All soil and water samples and the associated QA/QC

samples were screened. Criteria reviewed included holdig times, surrogate recoveries, MSIMSDs,

inent cabraon and pedormce checks, intern stdards, method and field blan, and tentatively

identied compounds. The screenig consist of a review of all CLP quality control sumry sheets.

The screened anytcal data was qualified based upon the qualitY control deviations noted using the

stdad validation protocols referenced above. Full validation included TCL compound identification,

compound quantitation and reported detection limts, and system pedormce. All data was detemued

valid, acceptable, and usable with the appropriate qualifiers for all targeted compounds, with the followig

exceptions:

. Volatile Organcs by GCIMS: Varous non-detectable results for 2-Butaone associated with post-

excavation samples obtained in the former pait solids area were qualifed as unusable, due to

inent response factors of 0.05.

. Semi-Volatile Organcs by GCIMS: Varous TIC sample results were qualified as unusable, due to

their presence at less th five times the method blan result. Non-deteetble results for chrsene and

perylene in samples Blind-Dupe, SB-ll 0-2, SB-ll MS, and Blind DupeRE were qualifed as

unusable due to extremely low area counts generated for the internal stdads for these compounds.

. Pesticides and PCBs: Al data wa usable with appropriate qualifiers where relevant.

. Inorganc Anlyses by AA and ICP: All data was usable with appropriate qualifiers where relevant.

. Total Organc Carbon: Al data was usable; no qualification was required.

The Data Validation and Data Screenig Report without Appendices prepared by Chemworld

Environmental, Inc. is provided in Apprndi D. The Appendices include laboratory data report for all

samples collected for the RI, appropriately qualified, where applicable and relevant. The full data
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vaidation report and CLP laboratory anytca data packaes for al samples will be mataed in

H2M's fies, and will be mae avaable to NYSDEC, ifNYSDEC wishes to review the full report.
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4.0 Remedal Investigation ConclusionS

The RI at Macbet wa pedormed to determe if additiona source area of contation exist on

the Macbeth propert, to pedorm field samplig and anysis for additiona site chacterition, and to

chanz the nare and extent of risks posed by: the site.

The soil ga survey did not identify any sources of volatie organc contation on the propert.

Soil samplig were used to furter evaluate area of potential contation. Sampling confed tht
these compounds were not present in soils, or present at levels well below NYSDEC cleaup objectves,

and therefore pose no concern. Soil samples obtaed adjacent to the former paint wase area, and

imedately above the bedrock sudace with the former pait wa excavation area indicate tht no

volatie orgac compounds are present above NYSDEC cleaup objectives.

Site reconnssance acivities durig the soil gas survey identified potential area of concern which

included low-lyig areas thoughout the site. Test pit actvities, sampling, and laboratory anysis reveaed

two area of concern. Another pait wase disposal area was discovered to the rea of Buildig No. 1~ a

depression contag containers and assorted meta debris was found in the wooded area to the rear of

Buildig No.1, adjacent to Steele Road. Given the proxity of ths location to Steele Road, the debris

could be unelate to Macbeth. Neither the soils nor wase materials in these two areas contained

. haogenate (chlorited) compounds above NYSDEC cleanup objectives, compounds tht are tyically

present in the Macbeth monitorig wells or homeowner wells, indicating tht neither of these areas was a

source of ths groundwater contation. These areas were excavated~ materials were removed and

disposed of off-site as an IR. Post-excavation sampling was pedormed as par of the IR~
subsequently, the area were restored to grae with fill. These effort were sumrized in H2M's Interim

Remedial Measure Report. NYSDEC found the Report and proposal for no furter action acceptable in

correspondence date September 12, 1995.

In sum, a continuing source of volatile organc compound contaation to the groundwater is

not present at the Macbeth site. Two areas which contaed paint solids were removed in 1989 and 1994.

Pait solids removed from the area in 1994 contaed non-halogenated compounds (e.g. toluene), not

halogenated compounds, at concentrtions above NYSDEC cleanup objectives. Soils in all areas tested at

the Macbeth site do not pose a concern, and require no furter action.

~ Additiona wells were inlled durig the Rl to target areas of potential receptors (i.e., homeowner

wells at Stele Road and in the vicinty of 400 Little Britain Road), as well as the area of former pait

was disposaL. Five additional monitorig wells were inlled to more fully defie groundwater flow
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dion and quaty in area and deeper bedock zones not monitored by the current monitorig well

netork, and at depth from which cert homeowner wells are withdrwig water.

Results of groundwater elevaton monitorig, the two rounds of groundwater samplig pedormed

for the RI, and six yea of quarrly monitorig data collected since 1989, indicate tht groundwar in the

overburden, shaow bedrock, and intermedate bedock flowig from Macbeth to the west towar Stele

Roa and to the norteas towards Litte Brita Road tyicaly does not conta volatie organc

compounds above NYSDEC stdads.

The glacial til overburden at the site does not conta volatile organc compounds above the

NYSDEC groundwater stdards. Groundwater leavig the Macbet site in the shaow bedock zone

monitored by MW-4, MW-6, and MW-7 is in conformce with NYSDEC stdads. Groundwater

enterig the site in the shallow bedock as monitored by MW -1 conta toluene and etylbenzne from

upgraent residences and paved area along Steele Road at concentrations above NYSDEC stdads.

Only one shaow bedock well, MW-3, contained volatile organc compounds above NYSDEC stdads

in both rounds. Groundwater quality in ths well ha improved drticaly since removal of the pait

wase area in 1989. Ths well is the priary receptor of historic contation from tht area based on

bedock topogrphy and the correlation between removal of the pait wase and improved water quality in

the welL. Groundwater in the shallow bedock nort of the Macbet site, at CHGE, flows eaard.

Groundwater leavig the site in the intermedate bedrock zone as monitored by MW -9 and MW -10

tyically does not conta volatile organc compounds above NYSDEC stdads. However, MW-I0 did
conta two volatie organc compounds above stdards in the April sampling pedormed for the RI. MW-

11 contaed simlar compounds to those found at the contated homeowner well at 400 Litte Britain

Road but at concetrations which were orders of matude lower th those found in the homeowner well.

These compounds are not present in any other Macbeth monitorig well screened in ths zone or above ths

zone.

All thee wells screened with the deep bedock zone contained volatile organc compounds above

NYSDEC stdads in both rounds. However, MW -12, closest to Little Britain Road and the

contated homeowner well at 400 Little Britain Road, and MW -16, closest to Steele Road are

monitorig water enterig the Macbeth site. These two wells are downgradent of potential off-site sources

to the west of Macbeth, based on the predomiantly eaard flow direction. A source of the specifc

compounds found in MW-ll and MW-12, as well as the contated homeowner well at 400 Little

Brita Road may be present off-site, upgraent ofMW-12 and 400 Little Britain Road. A source of ths

contation is not present on the Macbeth site based on all investgations pedormed prior to and as par
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of the Reedal Investgation , nor is there evidence tht one formerly ex based on the absence of

these compounds from al other Macbet monitorig wells, with the excetion of MW -13 where these

compounds were found at lower concetrtions th found at MW-12. MW-13 is at a mium
crossgrent if not occaionay downgrent ofMW-12, as demons by the groundwater elevation

contour mas,

The source of groundwater contats found in MW -16 is most liely an unconfed off-site

source unelated to Macbeth to the wes or nortwest. For the most par shallow and intermedate

groundwater on the weStern side of the propert is in conformce with groundwater stdads. Ths

groundwater is flowig to the west. Groundwater in the deep zone is flowig easard. Although vertical

flow in the area of MW -16 is downward, MW -7 and MW -10 tyicaly do not conta contats found

in MW -16 durig the RI tht would potentially migrte downward to contate the deeper aquifer

monitored by MW-16. MW-13, closes to the former paint wase area and the closest downgrdient

monitorig well in ths zone to MW-16, contain lower concentrations of these contats th found in

MW-16, indicating tht the source of ths contaation is unelated to the former paint wate area and is

probably upgrent of MW-16, and is attenuating as groundwater moves towards MW-13. The same

source of ths contation, unelated to Macbeth, is also most likely responsible for contation in the

two homeowner wells at 7 Steele Road and 419 Little Britain Road west of Macbeth since shallow

groundwater leavig the Macbeth site is tyically in conformce with NYSDEC stdads, and deeper

,groundwater enterig the Macbeth site from the direction of these homeowners is contated over

groundwater stdads.

In nearly five years of quarterly monitorig, volatile organc compounds have not been found above

stdads in homeowner wells located at 25 Steele Road and 27 Steele Road. These two locations no

longer wart monitorig by Macbeth based on these results, the fact that no contiuing source of

groundwater contation exist on the Macbeth propert, and the fact tht the source may be unelated
to Macbeth based on deep groundwater flow direction to the ea. Furtermore, there is no basis to

support tht Macbet is responsible for the tetrachloroethene found in a homeowner supply well much

furter west of Macbeth at 431 Little Britain Road. Tetrachloroethene was found above stdads in one

of eighteen rounds of quarterly sampling, in October 1991; in response to ths event, Macbet inlled and

ha mataed GAC filters at ths location. Volatile organc compounds have been below stdads in all

other sampling rounds, and have not been present in ten of thrteen rounds since the GAC filters were

instled. Since there is no basis tht Macbeth is responsible for ths contation, ths loction no longer

warts monitorig by Macbeth. A number of commercial and light industrial facilities exist or formerly

existed west of Macbeth which are potential sources of the groundwater contation found west of

Macbet.
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li~GROUP

Volatie Organc Compounds Qutied in MW-4 (Ppb)

Macbeth Division of Kollmorgen Inents Corp.

New Windsor, New York

June 1987 to Apri 1995 

Date I.I.I-TCA I.2-DCA Chloroethane Chloroform TCE Methylene Chloride Toluene Acetone

Jun-87 -:1 1 -:1 3 -:1 -:1 2 -:1

Sep-87 -:1 -:1 -:1 -:1 -:1 -:1 -:1 -:1

Jun-88 -:3 -:3 -:3 -:3 -:3 -:3 .ç -:3

Jul-88 -:3 -:3 -:3 -:3 ..3 -:3 -:3 0:3

Ma-89 -:5 -:5 -:10 -:5 -:5 -:5 -:5 -:5

Jun-89 -:5 4 -:10 5 -:5 -:5 -:5 -:5

Sep-89 -:5 -:5 -:10 0:5 0:5 -:5 -:5 -:5

Dec-89 -:5 -:5 -:10 0:5 -:5 -:5 -:5 -:5

Mar-90 -:3 -:3 0:3 -:3 -:3 -:3 -:3 -:3

Jul-90 -:3 -:3 -:3 -:3 0:3 -:3 .ç 0:3

Oct-90 -:5 -:5 -:10 -:5 0:5 -:5 -:5 -:5

Dec-90 -:3 -:3 -:3 -:3 0:3 -:3 -:3 -:3

May-9I -:1 -:1 -:1 2 -:1 -:1 -:1 -:1

Jul-9I -:1 -:1 -:1 -:1 IB 2B -:1 -:1

Oct-9I 2 -:1 -:1 -:1 -:1 -:1 -:1 -:1

Jan-92 -:1 -:1 0:1 -:1 -:1 -:1 0:1 -:1

Apr-92 -:1 -:1 -:1 -:1 0:1 -:1 -:1 -:1

Jul-92 -:1 -:1 -:1 -:1 -:1 -:1 -:1 -:1

Oct-92 -:1 -:1 0:1 -:1 0:1 -:1 0:1 -:1

Jan-93 -:1 -:1 0:1 -:1 -:1 -:1 0:1 -:1

Apr-93 -:1 0:1 -:1 -:1 0:1 -:1 -:1 -:1

Jul-93 -:1 -:1 -:1 -:1 -:1 -:1 -:1 -:1

Oc-93 -:1 -:1 -:1 -:1 -:1 -:1 -:1 -:1

Jan-94 -:1 -:1 -:1 -:1 -:1 -:1 -:1 -:1

Apr-94 -:1 -:1 -:1 -:1 -:1 -:1 -:1 -:1

Jul-94 -:1 -:1 -:1 -:1 -:1 -:1 -:1 -:1

Oct-94 58 -:1 -:1 -:1 -:1 -:1 -:1 -:1

Jan-95 -:10 -:10 -:10 -:10 -:lO -:10 2J lOJ

Apr-95 -:10 -:10 -:10 -:10 0:10 -:10 -:10 -:10

Notes
0:10 - Not deteced at the Contrct Requied Detecon Limit (CRDL) shown

J - Estmated concentrtion for a pareter which is present below the CRDL.



t-~GROUP

Volatie Organc Compounds Qutied in MW-6 (Ppb)

Macbeth Division of Kollmorgen Inents Corp.

New Windsor. New York

September 1987 to Apri 1995 

Date l,,I-TCA PCE TCE Methylene Chloride Toluene Xylene (tota)
Sep-87 ..1 ..1 ..1 ..1 ..1 ..1
Ma-89 ..5 ..5 ..5 ..5 ..5 ..5
Jun-89 ..5 ..5 ..5 ..5 ..5 ..5
Sep-89 ..5 ..5 ..5 ..5 ..5 ..5
Dec-89 ..5 ..5 ..5 ..5 ..5 ..5
Ma-90 ..3 ..3 ..3 ..3 6 6
Jul-90 ..3 ..3 ..3 ..3 ..3 ..3
Oc-90 ..5 ..5 ..5 ..5 ..5 ..5
Dec-90 ..3 ..3 ..3 ..3 ..3 ..3
May-91 ..1 ..1 ..1 ..1 ..1 ..1
Jul-91 ..1 ..1 ..1 2B ..1 ..1
Oct-91 1 ..1 5 ..1 ..1 ..1
Jan-92 ..1 ..1 ..1 ..1 ..1 ..1
Apr-92 3 9 ..1 ..1 ..1 ..1
Jul-92 ..1 ..1 ..1 ..1 ..1 ..1
Oct-92 ..1 ..1 ..1 ..1 ..1 ..1
Jan-93 ..1 ..1 ..1 ..1 ..1 ..1
Apr-93 ..1 ..1 ..1 ..1 ..1 ..1
Jul-93 ..1 ..1 ..1 ..1 ..1 ..1
Oct-93 ..1 ..1 ..1 ..1 ..1 ..1
Jan-94 3 ..1 ..1 ..1 ..1 ..1
Apr-94 ..1 ..1 ..1 ..1 ..1 ..1
Jul-94 ..1 ..1 ..1 ..1 ..1 ..1
Oct-94 6 ..1 ..1 ..1 ..1 ..1
Jan-95 ..10 ..10 ..10 ..10 ..10 ..10
Apr-95 ..10 ..10 ..10 ..10 ..10 ..10

Notes

..10 - Not detected at the Contract Reuired Detecon LißUt (CRDL) shown.
J - Estmated concentrtion for a pareter wluch is present below the CRDL.
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Il~GROUP
Volatie Orgac Compounds Qutied in MW-9 (Pb)
Macbe Diviion ofKoUmorgen Inents Corp.

New Windsr, New York

June 1988 to Apn11995

i.,l-TCA
-c
0:3

0:3

0:5

0:5

0:5

0:3

0:3

0:5

0:3

0:1

0:1

2

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

36

0:10

0:10

Methylene Chlonde
0:3

Benzene
0:3

0:3

0:3

0:5

0:5

0:5

0:3

0:3

0:5

0:3

0:1

0:1

0:1

0:1

0:1

4

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:10

0:10

Toluene
-c
0:3

3

0:5

0:5

0:5

0:3

0:3

0:5

0:3

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:10

0:10

Acetone
0:3

0:3

0:3

0:5

0:5

0:5

0:3

0:3

0:5

0:3

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:10

3J

Date
Joo-88

JuI-88

Ma-89
Joo-89

Sep-89

Dec-89

Ma-90
JuI-90

Oc-90
Dec-90

May-91

JuI-91

Oc-91
Jan-92

Apr-92

JuI-92

Oc-92
Jan-93

Apr-93

JuI-93

Oc-93
Jan-94
Apr-94

JuI-94

Oc-94
Jan-95

Apr-95

Notes
0:10 - Not deteced at the Contrct Required Detecon Limit (CRDL) shown.

J - Estmated concentrtion for a pareter wluch is present below the CRDL.

-c
-c
0:5

0:5

0:5

-c
0:3

0:5

-c
0:1

2B
0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:1

0:10

0:10



t-~GROUP

Volatie Organc Compounds Qutied in MW-10 (Ppb)

Macbeth Division of Kollmorgen Inents Corp.

New Windsor, New York

June 1988 to Apri1995

l,,I-TCA
..3

..3

2

..5

..5

..5

..3

..3

..5

..3

2

..1

1

..1

..1

..1

..1

..1

..1

..1

..1

..1

..1

1

39

..10

3J

l,-DCA
4

..3

..5

..5

..5

..5

..3

..3

..5

..3

..1

..1

..1

..1

..1

..1

..1

..1

..1

..1

..1

..1

1

..1

..1
..10
26

CWoroethane
..3

..

..5

..5

..5

..5

..

..3

..5

..3

..1

..1

..1

..1

..1

..1

..1

..1

..1

..1

..1

..1

1

..1

..1

..10
12

PCE

..3

..3

..5

..5

..5

..5

..3

..3

..5

..3

..1

..1

1

..1

..1

..1

..1

..1

1

..1

1

..1

..1

..1

..1

..10

..10

Methylene CWoride

..

..3

..5

..5

..5

..5

..3

..3

..5

..3

..1

2B

..1

..1

..1

..1

..1

..1

..1

..1

..1

..1

..1

..1

..1

3J

..10

Date
Jun-88

Jul-88
Ma-89
Jun-89

Sep-89

Dec-89

Ma-90
Jul-90
Oct-90

Dec-90

May-91

Jul-91

Oc-91
Jan-92
Apr-92

Jul-92

Oc-92
Jai-93
Apr-93

Jul-93

Oc-93
Jan-94

Apr-94

Jul-94

Oc-94
Jan-95

Apr-95

Notes
..10 - Not deteced at the Contrct Required Detecon Limit (CROL) shown.

J - Estmated concentrtion for a pareter wluch is present below the CROL.
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Approxite Domestc Supply Well Depth

Macbeth Area Residents Surey
New Windsr, New York

1.11"l1.11:1.1.111...II:II,I:I,.I¡.:.I:III:I¡.I:¡¡:.,.."I::_"II:I."I'j.II¡II:"II1IIII1..IIIII.III.IIIII.I.I,111I111I111I1I.1..:I..II.I:II:I~III1IIII1I1III:.:.III!1

330 Litte Britan Road - Conkin
330A Litte Britan Road - Conkin
400 Litte Britan Road - Murhy
412 Litte Britan Road - Burgess Sign

416 Litte Britan Road - Erin
419 Litte Britan Road - Owejan
421 Litte Britan Road - Detao
427 Litte Britan Road - Law Firm
429 Litte Britan Road - WGNY Radio
431 Litte Britan Road - Smith

435 Litte Britan Road - Lagae Sr.
7 Steele Road - Auto Finishing Line

7 Steele Road - Pietz (Res.)

25 Steele Road - Laganke Jr.
27 Steele Road - Perrego

33 Steele Road - Geraci

150

200

110

Unkown
Unkown

160

Unkown
Unkown
Unkown
Unkown

100

110

230

350

375

92

Notes:
Depth were provided by homeowners and are approximate;
values represent feet below grade.
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Boring M'v-ll

Po.ge -L of ~

PROJECT, MACBETH DIVISION OF KOLLMORGEN INSTRUMENTS CORP. RIIFS: Do.te Stort:

Loco.tioni New lJindsor, NY Ground Elev. (FT. MSU 306.04 : Toto.l Depth (FT. BG)

11/9/94
85.0

Do. te COMplete: 12/7/95

Co.sing 1 ID (¡nJ/type' 12 in. Steel : Co. sing 1 Depth (FT. BG)' 38.0 :Drill Method. Air Rotary i B.it type/size: 17.5 in.

lJell Co.sing ID (¡nJ/type' 4 in. PVC : lJell Co.sing Depth (FT. BG): 60.0 : Screened Intervo.l (FT. BG): 60.0-85.0

Screen ID (inJ/type' 4 in. PVC 'Slot Size (inJ: 0.01 'Drill Method. Air Roto.ry : Bit type/size' 8 in. ho.MMer:

CONTRACTOR: So.lo.Mone Brothers, 'vo.yne, NJ: LOGGED BY: H2M Group, Totowa., NJ

SCALE
IN

FEET

LITHOLOGIC
SYMBOL

RATE OF
PENETRA TION

(MIN/FT) SOIL AND ROCK DESCRIPTION/COMMENTS

O'
1 1 1- ----:-I-~

I-~5' ~ I ~-----,--1------
10 J

--
1 1--------'--

¡,- ,.--
15'J

--
1 1----

1,- ,.1--------,_-
20.J I 1--------:,. ,.1----
25'J

--
1 1----------;.. ,.----

3D' .J I

35'.J I

0-.2.5' - Topsoil and gro.ss
.25'-2.5' - Ligh't brown silty so.nd containing 50l'e gl"vel

.!
.. 3.0'-20.0' - Light bl"own sllt:y sand con'to,ining sOl"e gro.V'el dnd lar-ge c:obblllSJ

0.5 depth incre-o.ses, cobble and boulder content' inCreo.ses
13'-14.5' - Boulder

.. 20.0'-26.0' - Dull light lor-own sitty sa.nd con'tnining severa.l boulders

.. 26.0'-32.0' - Ho.rdpnni dull Light brown silt so.d and boulders
drilling becories irregula.r (ro~s vibrate Gond jl.P through this zone)

32.0'-38.0' - Bedrock¡ i:u-ttings turn bluish gro.y
drillng Sl'oothS ou't o.nd Ioecol"es conSiS tiint

0-38.0' - No woo teor encountered to this poin-t while dr"llllng

ll - Rate of penetra:tion (Mln/Ft) not given ch..ie to drJting In overbUtden or delays/equipl"eont.

NL - Drill tll"e not logg",d In void 01" Fr"acture zone.

LEGEND: . TOpSOil a Till 8 DOlOMite Fro.cture zone

l12MGROUP
ENGINEERS
MELVILLE. N. Y.

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA. N.J.



Boring M'w-ll
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SCALE
IN

FEET

LITHOLOGIC
SYMBOL

RATE OF
PENETRA TIDN

(MIN/Fn SOIL AND ROCK DESCRIPTION/COMMENTS

2.7:5 38.0'-59.0' - Becrock. Blush groy rack cuttings
Drill t:irw - opprOXIIIQ tilly S5 I"n.

60'

40'

45'

50'

55'

2.6 58.0'-65.S' - Bedrock: - bluish gray rock cuttings
Consis'ten"t. dry driling

85'

83.0'-85.0' - Bedrock - bh..sh gray l"ock cuttings
Consistiint: drilling

90.
. _ RQtli of pe-n",trotion (riin/ft) not: given dUE to dr"illing in overburden or delays/equipMent.

NL - Driii tire no't logged in void or Fro.cture zone.

LEGEND: . Topsoil a Till ~ DOlOMite Fracture zone

ltlMGROUP ENGINEERS
MEL VillE, N. Y.

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA, N.J.



Boring M\J-13

Po.ge -- of' -l

11/7/94 Do. te COMplete: 11/14/94

120.0
PROJECT,MACBETH DIVISION OF KOLLMORGEN INSTRUMENTS CORP. RIfFS: Do.te Sto.rt,

Loco.tion: New \olndsor, NY Ground Elev. (FT. MSU 342.88 : Toto.l Depth (FT. BG)

4 in. PVC

4 in. PVC

:Screened Intervo.l (FT. BG): 90.0-120.0

Air Roto.ry : Blt type/size: 8 in. ho.MMer :

: \Jell Co.sing Depth (FT. BG): 90.0
: Slot Size (¡n..: 0.01 : Drill Method:

\oell Co.sing In (in.)/typei

Screen In (¡n../typer

CONTRACTOR: So.lo.Mone Brothers, \oo.yne, NJ: LOGGED BY: H2M GrouP, Totowo., NJ

SCALE
IN

FEET

0'

5'

10'

IS'

20'

25.

30'

35'

LITHOLOGIC
SYMBOL

RATE OF
PENETRA nON

(MIN/Fn SOIL AND ROCK DESCRIPTION/COMMENTS

0-.25' - Topsoil and gra.55

.25'-4.5' - Brown silty sand with cobbles o.nd .la.rge boulders

1.0
4.5'-13.5' - Bedrock - blUiSh gro.y/white rock cuttingSJ consisten"t, dry drilling

- Luttlngs do.rken sU , no water

1.8 14.0'-36.0' - Bedrock - bluish gray/white rock cut"tingsj consistent, dry drillng

Stopped drillng at 36 f"t and left borehole open for is Min.' no Wo.:ter

. _ Ro.te of pene1:ro.1:iOn (,.¡n/ft) not given due to drilling in overburden or delo.ys/equipnent.

NL - Drill til"e not logged In void or fro.cture zone.

LEGEND: . EJ o DoLOMite Fro.cture zoneTopsoil Till

t-:lMGROUP ENGINEERS
MELVILLE. N.Y.

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA. N.J.



SCALE
IN

FEET

40'

45'

50'

55'

60'

65'

70'

7S'

80'

MW'-13Boring

Page -L of ~

LITHOLOGIC
SYMBOL

RATE OF
PENETRA TION

(MIN/Fn SOIL AND ROCK DESCRIPTION/COMMENTS

2.3 36.0'-46.0' - Bl?drock - bluiSh gro.y/whi'te cu'tt:ngSJ con5is'ten't dry drilling
S'topped drilling o..t 46 Ft. and leF't borehole open for 10 riinJ no wo.ter

NL

2.0

46.0'-46.25' - Cut'tings darken Slightlyi reMain cly
46.25'-54.0' - Bedrock - biuish gro.y rock cuttlngSJ consisten't. dry clrlUlng

S1:opp~d dr"iiiing o,t: 54 ft: o.nd leFt borehole op..n -For 17.5 hrsj no water

2.4 54.0'-64.0' - Bedrock - whithlsh gray/blue rock cu'ttlngSJ consistent dry driiiing
Stopped drilling at: 64 ft". an left borehole open for 29 Mln.j no wa.ter

1.5 64.0'-74.0' - Bedrock - whithish gro,y/blue rock cuttingsj consistent dry drilling
Stopped drilling at 74.0 Fee't and left" borhole opE"n for 23 hrs.j no IInter

1.8 7-4.0'-79.0' - Bedrock - whithlsh grny/blue rock cuttingsJ consistent dry drlllng
Stopped drlllng 79 f""t nnd leFt borehole open For 30 f"nJ no ",n"ter

!!
2.2

79.0'-79.5' - Cutting~ do.rkeñ; - sM-ciH 5eel"S conto.ining sorie light brown powder size 1"0. tE'rio.l
79.5'-84.0' - Bedrock - \ihitish gro.y/blue rock ClAttingSJ consistE"n"t, dry drilling

Stopped drilling a:t 8-4 F"t. o.nd left borehole open For 10 Min,J no ..o.ter

NL - Drill tlrie not lOSged In void or t'ro.cture zone.

LEGEND: . G ~ DoLOMite Fracture zoneTOpSOil Till

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA, N.J.1l2MGROUP ENGINEERS

MELVILLE, N.Y.



SCALE
IN

FEET

85'

90'

95'

100'

ios'

110'

115'

120'

M\.-13Boring

Page -- of --

LITHOLOGIC
SYMBOL

RATE OF
PENETRATION

(MIN/Fn SOIL AND ROCK DESCRIPTION/COMMENTS

1.9 84.0'-94.0' - Bedroc:k - Whitish gray/blue rock cu'ttlngSJ consls"ten't. dry drllting
Stopped drilling 0.1: 94 f"t. Qnd LeF"t borehole open For 30 I"ln., no water

2.6 94.0'-100.0' - Bedrock - \Jhitish gray/blue rock cuttlngSJ consis-tent. dry drHlIng

Stopped d,.IIUng o-t 100 ft. and left borehole open For 10 ..lnJ no water

1.8 100.0'-tl3.7S' - Bedrock - Vhitish gro.y/blue rack cuttingSJ conSistent, dry drilling

NL

113.7S'-1l4.5' - Fro.c"ture zone - cuttings darken then echo-nee ba.ck to preViOUS at 114.5 Ft.
114.5'-115.'5' - Bedrock - Vhitlsh gray/blue rock cuttlngSJ consisten-t. dry dr"rlling
llS.5'-1l7.S' - Fra.cture zone/solution cavity, ha.ririer Fo.lls qi.ic:kly. dust is cut down In hole

'Water" bearing zone

NL

onslS1Hft driTnCf;" bedroc
118.0'-120.0' - Solution cavity; haMlE'r ra.ls qyickly

Water bearing zone

. _ Rate of penetratIon (I"in/ft) no1: given dye to drilling In overbyrden or delayslequlproent.

NL - Driii tlle not logged in void or Fro.ctureo zone-.

LEGEND: . EJ ~ DoLOMite F ro.cture zoneTOpSOil Till

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA, N.J.li2MGROUP ENGINEERS

MEL VILLE. N. Y.



Boring MVi-lS

Po.ge -- of ~

11/8/94 Do. te COMpiete' 11/22/94

58.0
PROJECT: MACBETH DIVISION OF KOLLMORGEN INSTRUMENTS CORP. RIIFS: Da. te Sta.rti
Loca.tlon: New \Jlndsor, NY Ground Elev. (FT. MSU 325.22: Toto.l Depth (FT. BG)

Ca.sing 1 ID Gn.)/type: 6 in. Steel i Co.sing 1 Depth (FT. BG): 21.0 : Drill Method' Air Roto.ry : Bit type/size: 8 in. ha.I'Mer:;

\Jell Ca.sing ID (in.)/type: 2 In. PVC : \Jell Ca.sing Depth (FT. BG): 38.0 : Screened INterva.l (FT. BG'). 38.0-58.0

:1Screen ID (¡n.)/type: 2 in. PVC : Slot Size (In.): 0.01 : Drill Method: Air Rota.ry : Bit type/size.6 in. ha.MMer :

CONTRACTOR: Sa.la.Mone Brothers, \Ja.yne, NJ: LOGGED BY: H2M Group, Totowa., NJ

SCALE
IN

FEET

. o'

5'

la'

15'

20'

25'

30'

LEGEND:

LITHOLOGIC
SYMBOL

RATE OF
PENETRA TION

(MIN/FT) I SOIL AND ROCK DESCRIPTION/COMMENTS

,-,-,-,-
2.3 I O-l4.0' - LIght brown silty sand containing gro.vel o.nd cobble's)

Cobble and silt content Increases with oIepth

No wo:ter,-,-,-.-
,-,-,-,-
,-,-,-,-,-,-.-
,-,- 14.0'-16.0' - Lo.rgeo boulders and sandy sll1:,

Irregular, dry driHing¡ rods vibro.1:e and bounce0.6

1.2
16.0'-22.0' - Bedrock - bluish gro.y rock cuttings

Consisten't dry dr"¡llng

1.0 I 22.0'-23.0' - Fracture zone - Drill tiMe i nln.J no wo. ter

1.3 23.0'-26.0' - Bedrock - bluish groy rock cu1:tings
ConSis1:ent. dry drilling

1.3
26.0'-43.0' - Becrock - bluish gray rock cuttings

Consis"ti'nt:, dry dr"illlng
Srio.ll rro.ct..re 0. t: aPPr"OXlrlQ tley 26.25 ft.
SMo.ll fra.cture o.t: opproxll"ately 3t ft.

S'topped drillng o.t 43.0' below gro.dli ana llift borehole open fOr" 40 Mini no water

35'

. EJ 8 Dolol'ite Fra.cture zoneTopsoil Till

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA, N.J.li2MGROUP ENGINEERS

MELVILLE. N.Y.



SCALE
IN

FEET

35'

40'

45'

50'

55'

60'

LEGEND:

Boring MY/-IS

Po.ge ~ of-L

LITHOLOGIC
SYMBOL

RATE OF
PENETRA nON

(MIN/Fn SOIL AND ROCK DESCRIPTION/COMMENTS

1.0 43.0'-47.0' - 'Be-drock - bluish g..ay rock cuttings
Consist.ent. dry dr"illlng

Stopped drilling at 47.0 ft. and left bOl"ehole open rol" 15 MIn., no wO,ter

1.0 47.0-48.5' - Bedrock - bluish gra.y rock cvittings
Consistent dry drllllng

4B.5'-49.0' - Srigl\ f'ro.çture: ¡one
49.0'-56.5' - Bedrock - bluish gray roçk cuttings

Consistent. dry dr"illing
St.opped drilling 0.1: 54.0 f"ot and left borehole open for 15 Min.J no water

1.1

0.5 56.5'-58.0' - Fro.c:ture zone - cuttings tUr"n dark gray
'Yo. tel" bearing zone

II - Ro."te of penetra-tion (,.in/f't) not given due to drlHlng in overburden or delays/eQuipMent.

NL - Orin 't1"E' not logged in void or fra.cture zone.

TOpSOil EJ B DOlOMite Fro.cture zoneTill

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA, N.J.Il~MGROUP ENGINEERS

MELVILLE, N. Y.



Boring M\J-12

Po. g e -- 0 f --

PROJECT, MACBETH DIVISION OF KOLLMORGEN INSTRUMENTS CORP. RIfFS: Date Start:

Loco.tioni New 'windsor, NY Ground Elev. (FT. MSU 305.62 i Total Depth (FT. BG)

11/15/94 Date COMplete: 12/9/94

140.0

Co. sing 1 ID (in.)/type: 12 in. Steel . Co.sing 1 Depth (FT. BG): 40,0 i Drill Method. Air rotary : Bit type/size' 17,5' roller:

Co. sing 2 ID (In.)/typei 8 In. Steel i Co.sing 2 Depth (FT. BG): 85.0 'Drill Method. Air rotary ,Bit type/size' 12 in. haMMer.

'well Casing ID (in.)/typei NA : 'well Casing Depth (FT. BG): NA : Screened Intervo.l (FT. BG)1 85.0-140.0

Screen ID (in.)/type: Open Hole i Slot Size (in.): NA : Drill Method: Air roto.ry ,Bit type/size: 8 in. haMMer:

CONTRACTOR: SalaMone Brothers, 'wayne, NJ' LOGGED BY, H2M Group, Totowa, NJ

SCALE
IN

FEET

L

RATE OF
ITHOLOGIC PENETRATION

SYMBOL (MIN/Fn SOIL AND ROCK DESCRIPTION/COMMENTS

0-.25' - Tonsoll ana nl"o.S5
,. - . .25' 3.0' - light brown Silty SQ,nd conto.ining SQI"e' grOovel o.nd cobbles,. ,. -,. ,. -
,. -

,. ,. - . Ligh't brown Silty so.nd contCLlnlng SOMe QrOovel o.nd cobble51
,. -,. ,. - o.s depth Increo.ses, coblole and boulder content Increo.ses

I- ,. -,. ,. -
,. -
,. ~,. -

~ ,. ~
I- ,. ~,. ,. ~,. -,. -
,. -
,. -

,. - . 13.0'-16.0' - Boulders,. -,. -
,. -

,. - . 16.0'-19.0' - Ligth"t brown silty So.nd and gro.vel conto.ining sOf"e gro.vel and cobbles,. -,. -,. -
,. - . 19.0'-22.5' - Bluish gray rock cuttlngSJ ve,.y sMoo'th consistent drillng,. -

J ,. _
J ,. _

,. ~ . 22.5'-32.5' - Hardpan - Dull light brown sIlty sand o.nd cobkiles,. -
~ ,. - driiiing be-CaPles Ir"regulo.r (r"oås vlloro.te o.nd jul"p through thiS' zone)
~ ,. -
,. -
,. -,. -

~ ,. -
~ ,. -,. -,. -,. -
~ ,. -
~ ,. -,. -~ * 32.s'-3~.S' - Bluish gray to whitish gro.y roel, cuttings

Relo.tlvely SMooth drilling~ NL 34.5'-35.5' - Fracture zone

r= 2.6 35.51-40.0' - Bedrock - biuish gray rock cuttingSJ SMooth drillingiz 34.5'-35,5' - "'ater in hole after it sOot open over nightt: 0-40.0' - No PID responses o.bove bo.c:kground were recordedt:

0'

5'

10'

15'

20.

25'

30'

35'

40'

. _ Rate of penetration (Mln/ft) not given due to drilling In overburden or delo.yslequlpent.

NL - Drill tll'e- not (ogged in void Or' fro.eturQ zone.

LEGEND: . TOpSOil EJ Till a DOlOMite Fro.cture zone

1l2MGROUP ENGINEERS
MELVILLE. N.Y.

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA, N.J.



Boring MW'-12

Po.ge -L of ~

SCALE
IN

FEET

LITHOLOGIC
SYMBOL

RATE OF
PENETRA nON

(MIN/Fn SOIL AND ROCK DESCRIPTION/COMMENTS

40'

85'

2.6
40.0'-70.0' - Bedrock - Gl"o.ylsh black rock cu-ti:ng5

Consl5tent~ dry drilling

45'

SO'

55'

60'

65'

70'
8.6 70.0'-75.0' - Bedrock - Gl"o.ylsh blo.ck rock cuttings

Consistent. dry drilling

n,.iii tlle - 43 Plln.
12 In. hQririe'1" bit used

75'
NL 75.0'-76.0' - Fracture zone

2.6 76.0'-81.0' - Bedrock
Consistent. dry driiiing

80'

NL S1.0'-85.0' - Fra.cture zone; water beo.,.ing
No wo. te'" In hole when drilling be-ga.n through co. sing se-t Q t 85,0 ft.

. _ Ro.te of penetration (I"in/ft) not given due to drílling in overburden or delo.yslequipMent.

NL - Dr'i tiMe no't logged in void or Fra.cture zone.

LEGEND: . TOpSOil G Tai s DOlOMite FrO-cture zone

Il:lMGROUP ENGINEERS
MELVILLE. N.Y.

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA, N.J.



Boring MW'-12

Po.ge -- of --

SCALE
IN

FEET

LITHOLOGIC
SYMBOL

RATE OF
PENETRA TION

(MIN/FT) SOIL AND ROCK DESCRIPTION/COMMENTS

8:'

125.'

2.3 85.0'-116.0' - Bedrock
Consis"tent. rJry drillng
Stopped dl"iiiing o:t 116 Ft. a.nd lef''t borenol.. open TOr" 2 hrs.¡ no _a. ter

90'

9:5'

100'

ios'

110'

liS'

2.0 116.0'-120.0' - Bedrock
Conslste-nt, dry drining

120'

1.9
120.0'-130.0' - Bedrock

Consistl?n"t, cll"Y drilling
Stopped d,.¡lling Q:t 130 ft. o.na left borehole open for 30 Min.J no wo.ter

130'

1.6 130.0'-135.0' - Bedrock
Consisten-t. dry driiiing

Stopped drilling o.t 135 ft. and left borehole open for lhr. and 35 Min.; no wa:ter

135'

1.25
130.0'-140,0' - Bedrock

Consistent. dry drilUng

8 In. open hole frOM 85-140 Ft.

140'

LEGEND: . TOpSOil EJ Till ~ DOlOMite Fro.cture zone

li~MGROUP ENGINEERS
MELVILLE, N. Y.

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA, N.J.



Boring M\J-16

Page -. of ~

11/17/94 Date COMplete' 12/5/94

120.0
PROJECT: MACBETH DIVISION OF KOLLMORGEN INSTRUMENTS CORP. RIfFS: Date Start.

Location' New 'v¡ndsor, NY Ground Elev. (FT. MSU 319.20 : Total Depth (FT. BG)

Casing 1 In (in,)/typei 12 In. Steel : Casing 1 Depth (FT. BG)' 22.0 Air Rotary: Bit type/size' 17.5' roller,: Drill Method:

Casing 2 In (in.)/typei 8 In. Steel

'vell Casing In (in.)/type: 4 in. PVC

Screen In (;n,)/typei 4 in. PVC

: Casing 2 Depth (FT. BG). 90.0 : Drill Method: Air Rotary: Bit type/size: 12 In haMMer:

: 'vell Casing Depth (FT. BG): 90,0 : Screened Interval CFT.BG): 90.0-120.0

: Slot Size (in.)' ~: Drill Method. Air Rotary : Bit type/size: 8 in haMMer:

CONTRACTOR, SaiaMone Brothers, 'vayne, NJ: LOGGED BY: H2M Group, Totowa, NJ

SCALE

I I

RATE OF

IN LITHOLOGIC PENETRA TIoN

FEET SYMBOL (MIN/Fn

0' ..--I I 1.0----------
5' .. I 1----------==----
10' .J I l,.~--------------
is' .J I 1------
20'

25'

I

30'

35'

40'

SOIL AND ROCK DESCRIPTION/COMMENTS

0-0.5' - Topsoit

0.5'-2.0' - Do.r"k brown c(o.y~y silt con-to.lnng sorui 9ra.v~l a.nol cobbllõs
Cobble nod sll"t cont~n-t InCl"eo.5e' wit: depth

8.0'-10.0' - Boulders o.nd cabbIes

10.0'-16.75' - Light. brown clayey Silt conta.ining 50"e gravel o.nd cobbles
Cobble content. Increases with dept:h

7.6 16.75'-22.0' - Bedrock - blul:5h g"'a.y rock cut"tngs
ConSistent. dry drillIng
S1;opped driUing o:t 21 ft. For 64 hrs.¡ no wa:ter

4.5 22.0'-43.0' - Bedrock - bluiSh gro.y rock cut"tings
Consistent, dry drlHlng

Stopped drilling Q"t 43 F1: and leF"t borehole open For 112 hrs.
10 Ft. of WQ"ti¡r in holi¡ a.Fter wQI1:lng period

. - Ro.te of penetro.tion Ù"in/Ft) not Qiven due 'to drilling in overburden or delo.ys/equipMent.

LEGEND: EJ 8 DOlOMite Fro.cture zoneTopsoii Till

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA, N.J.li:lMGROUP ENGINEERS

MELVILLE. N.Y.



SCALE
IN

FEET

45'

SO'

S5'

60'

6~'

70'

7S'

80'

8S'

Boring MW'-16

Page -- of -L

LITHOLOGIC
SYMBOL

RATE OF
PENETRA nON

(MIN/FT) SOIL AND ROCK DESCRIPTION/COMMENTS

2.6 43.0'-86.0' - Bedrock - bluish Ql"o.y rock cu1:'tngs

Consistent. dry drilling

NL
84.0'-87.0' - fracture zone

. - Ro.te of penetra.t¡on (I"n/Ft) not given clue to drilling in overburden or "cleto.yslequiprient,

NL - Drill til"e not logged in void or frQcture zone.

LEGEND: EJ B DOlOMite Fro.cture zoneTOpSOil Till

li2MGROUP ENGINEERS
MELVILLE. N. Y.

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA, N.J.



0.7 108.0/-109.0' - Fracture zonii

1I0'-j
I l: 22 109.0'-118.0' - Bedrock

ConslstE"nt, dry drilling

I

liS'.
I I r-

0.5 1l6,Q'-117.Q' - Fracture zonE'J \iater beo.ring zone
3.0 1I7.0'-1I9.0' - Bedrock

I

120J I ~ I
0.5

I
119.0'-120.0' - Frac-ture zone

\io.ter bearing zone

SCALE
IN

FEET

90'

95'

100.

ios'

Boring M\v-16

Page -L of --

LITHOLOGIC
SYMBOL

RATE OF
PENETRA nON

(MIN/FD SOIL AND ROCK DESCRIPTION/COMMENTS

87.0'-90.0' - Bedrock i Corisistent, dry drillilQ
Stopped driurng at 90 Ft. and leFt bar-hole open for 12 hours
5S Ft. of water In hole o.f"ter woltng period

2.7 90.0'-108.0' - Bedrock
Consisten't, dry drilling

LEGEND: II EJ EJ DOlOMite Fro.cture zoneTOpSOil Till

li2MGROUP ENGINEERS
MEL VILLE, N. Y.

ARCHITECTS PLANNERS SCIENTISTS SURVEYORS
TOTOWA, N.J.
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DATA VAUDATION and DATA SCREENING SUMMARY: ORGANIC and
INORGANIC ANALYSES

Kollmorgen Macbeth Remedial Investigation Project
Sample Delivery Group Nos. KLM001, KLM002, KLM003, KLM004,

KLM005, and KLM006
Sampling Dates of September 15, 1994 - April 20, 1995

INTRODUCTION

This Data Validation and Data Screening Summary report for organic and inorganic
analyses was generated for 48 water samples, 40 soil samples, and the assiated quality

control samples for the Sample Delivery Group (SDG) Nos. referenced above. Sampling
activities were conducted in support of the field investigation for the Kollmorgen
Macbeth Remedial Investigation (RI) Project. The analytical laboratory work was
performed by H2M Labs, Inc.

Analytical testing consisted of Contract Laboratory Program (CLP) analyses, including

Volatile Organic analyses by Gas Chromatography/Mass Spectroscopy (GC/MS);
Base/Neutral and Acid Exractable Organics by GC/MS; and Pesticides and

Polychlorinated Biphenyls (PCBs) by GC. Inorganics were analyzed by Inductively
Coupled Plasma (ICP) and Atomic Absorption (AA); Mercury by Cold Vapor and Cyanide
by Spectrophotometry. The analytical work was performed utilizing New York State
Department of Environmental Conservation (NYSDEC) Analytical Services
Protocol (ASP), December 1991.

This report provides a summary of data acceptability and deviations in accordance with
the United States Environmental Protection Agency (USEPA) Region II
Organic and Inorganic Data Validation Checklist/ Guidelines (January
1992); and, the CLP portion of the NYSDEC ASP (December 1991), where
applicable and relevant. A total of 1 0% of the sample results reported were fully
validated in accordance with the protocols as referenced. A quality control review or
'screening' was performed for the remainder of the sample results. The screening
consisted of a review of all the CLP quality control summary sheets. The screened
analytical data was qualified based upon the quality control deviations noted utilzing
stndard validation cntena, as referenced above. However, review of the raw data was

not performed for the screened samples. The validation/screening report pertains to the
following samples:

SDG No. KLMOO 1

Samples Validated:

SBl002 (Volatiles, only)
SBl 1 0-2 (Semi-Volatiles and Pesticides/PCBs)

Samples Screened:

SBl02
SB202
SB346
SB446
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S8527
S8646
S872-4
S8802
S8946
S81102
S81124
81ind Dupe (duplicate of SB-11 0-2)
Field Blank (9/15/94)
Trip Blank (9/15/94)

SDG No. KLM002

Sampies Vaiidated:

PIT2NSA (Volatiles, only)
WASTE-DL (Volatiles, only)

Samples Screened:

Centerwall
Northwall
PIT1FSA
SE PIT
Southwall
Trough 1

Waste
Trip Blank (11/18/94)

SDG No. KLM003

Samples Validated:

Blind-Dupe (duplicate of Backfill) (Volatiles, only)
Backfil (Inorganics, only)

Samples Screened:

Backfill
Center
Centerwall
MW-11 M
MW-12D
MW-13S
North
Sout
TripBlank (1 2/08/94)
BLDDUP (duplicate of Backfil)
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SDG No. KLM004

Samples Validated:

MW-2 (Volatiles, only)
MW-12 (Volatiles, only) .
Supply Well (Volatiles, only)

Samples Screened:

Blind Dupe (duplicate of MW-3)
Field Blank 1 (1/11/95)
Field Blank 2 (1/12/95)MW-l .
MW-1A
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-l0
MW-l1
MW-13
MW-15
MW-16
Trip Blank (1/12/95)

SDG No. KLM005

Samples Validated:

MW-3 (Volatiles, only)
MW-10 (Volatiles, only)

Samples Screened:

Blind Dupe (duplicate of MW-8)
Field Blank (4/20/95)
MW-1
MW-1A
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-l1
MW-12
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MW-13
MW-15
MW-16
Trip Blank (4/20/95)

SDG No. KLM006

Samples Validated:

MID EAST (Volatiles, only)
NORTH WEST (Volatiles, only)
North East (Inorganics, only)

Samples Screened:

Blind Duplicate (duplicate of North West)
Mid Center
Mid East
Mid West
North Center
North East
North West
Sou Center
South East
South West
Field Blank (4/20/95)
Trip Blank (4/20/95)

1.0 VOlJTILE ORGANICS BY GC/MS

The following items/criteria were reviewed:

(Data Validation and Data Screening)
* Holding Times
* System Monitoring Compound (Surrogate) Recovery
* Matrix Spikes (MS) and Matrix Spike Duplicates (MSD)

* Initial and Continuing Calibration
* Blanks (Method and Field)
* GC/MS Instrument Performance Check
* Tentatively Identified Compounds (TICs)
* Internal Standards
* Field Duplicates

(Data Validation, only)
* Target Compound Ust (TCl) Identification
* Compound Quantitation and Repored Detection Umits
* System Performance

All items above were generated within acceptable Quality Control (QC) specifications,
with deviations detailed as follows. Various non-detectable results for 2-Butanone for
SDG No. KLM006 were qualified as 'R', unusable, due to response factors of less than
0.05. In regard to the type of review noted, all the remaining data is considered to be
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valid and usable with the appropriate qualifiers, as noted on the data summary forms in
Appendix A and within the following text.

1 .1 Holding Times

All holding times were met within the acceptable time frme of 7 days from Verified
Time of Sample Receipt (VTSR) at the laboratory for the soil and water samples.

1.2 System Monitoring (Surrogate) Compound Recovery

All system monitoring compound recovery (%R) was found to be generated within
acceptable limits for the three surrogate compounds, with the following exceptions.

1.2.1 SDG No. KLMOO 1

Smle 10

SB1002 Bromofluorobenzene 156% (Limit 59-113)

SB1002-RE Bromofluorobenzene 128%

Blind-Oup-RE Bromofluorobenzene 122%

Blind-Oup Bromofluorobenzene 149%

The positive results, only, for the samples above were qualified as 'J', estimated, due to
high surrogate recovery.

1.2.2 SDG No. KLM002

Sample 10

SE PIT Toluene-d8 146% (Limit 84-138)
Positive results were not detected for the sample SE PIT, therefore, qualification was not
required in regard to the high surrogate recovery.

1.3 Matrix Spike/Matrix Spike Duplicates (MS/MSD)

MS/MSO sample sets and Matrix Spike Blanks (MSBs) were analyzed for each SOG.
Acceptable accuracy (percent recovery) and precision (relative percent difference)
were generated, with the following exceptions.

1.3.1 SDG No. KLM002

Low recovery was generated for the MS sample for all of the five spiked compounds.
Benzene and chlorobenzene recovery was found to be just out of specification for the MSO
sample. Precision was found to be generated ou of specification for all of the spiked
compounds. The MS sample for P12NSA was qualified as 'J', estmated, for the spiked
compounds. The remaining samples did not require qualification.
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1.4 Calibration

All initial and continuing calibration was performed within acceptable limits for average
Relative Response Factors (RRF), Percent Relative Standard Deviation (% RSD),
Relative Respons Factors (RRF), and percent Difference (% D), with the following
exceptions.

Date

1.4.1 Initial Calibration, SDG No. KLM001

9/01/94 Ace 56.6% RSD (Limit 30%)

Positive results for acetone were qùalified as i J', estimated.

1.4.2 Continuing Calibration, SDG No. KLM001

Date. Time

9/20/94, 10:41

9/21/94, 10:57

9/21/94, 11: 19

9/22/94, 09:41

Chloromethane
Bromomethane
Vinyl ChlorideAce
2-Butanone
2-Hexanone

2-Butanone

29.9% 0
26.8%
41.8%
47.0%

100%
66.2%

44.5%

28.0%
29.0%

(Limit 25%)

Chloromethane
4-Methy 1- 2 -pe nta none

2-Butanone
2-Hexanone

57.2%
43.9%

The samples assoiated with the continuing calibrations above were qualified as 'J',
estimated, for the positive results, and 'UJ', estimated, for the non-detectable results,
for th compoun noted.

1.4.3 Initial Calibration, SDG No. KLM002

Date

10/26/94

11/08/94

Aceto
2-Butanone

35.8% RSD (Limit 30%)
33.9%

Ace
1,1,2,2-Tetrachloroethane

36.0%
36.6%

The positive results for acetone were qualified as i J', estimated. The remaining
compounds above did not require qualification.
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1.4.4 Continuing Calibration, SDG No. KLMOO2

Datei TIme

11/22/94, 09:40 Bromomethane 27.6% D (Limit 25%)
Carbon Disulfide 46.4%
2-Butanone 31.6%
2-Hexanone 27.3%

11/22/94, 11 :28 Ac 29.2%
Carbon Disulfide 48.0%
1,1,2,2-Tetrachloroethane 25.9%

11/25/94, 11 :02 ChlorOmethane 30.1%
Vinyl Chloride 26.0%

11/26/94, 14:04 Bromomethane 29.9%
Carbon Disulfide 54.2%

The samples assiated with continuing calibrations above were qualified as 'J',
estimated, for th positive results, and 'UJ', estimated, for the non-detectable results,

for the copo noed.

1.4.5 Initial Calibration, SDG Nos. KLM003 and KLM004

Date

12/09/94 Ace
2-Butanone

40.3% RSD (Limit 30%)
33.9%

Positive results for acetone were qualified as 'J', estimated. The compound 2-Butanone
was not detected, therefore, qualification was not required.

1.4.6 Continuing Calibration, SDG No. KLM003

Date. Time

12/12/94, 09:55 trans-1,3-dichloropropene 28.0% D
2-Hexanone 25.8%
1,1,2,2-tetrachloroethane 26.5%

(Limit 25%)

The samples associated with the continuing calibration above were qualified as 'UJ',
estimated, for the non-detectable results. Positive results were not detected for the
compods affeced.
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1 .4.7 Continuing Calibration, SDG No. KLM004

Date, Time

1/17/95, 08:24

1/18/95, 09:32

Bromomethane
Chloroethane .
Methylene Chloride
2-Butanone
2-Hexanone

27.2% D
28.5%
28.4%
40.5%
31.7%

52.6%
52.9%
34.4%

(Limit 25%)

The samples associated with the continuing calibrations above were qualified as 'J',
estimated, for the poitive results, and 'UJ', estimated, for the non-detectable results,

for th copo noed.

Ace
2-Butanone
2-Hexanone

1.4.8 Continuing Calibration, SDG No. KLM005

Date, Time

4/24/95, 09:21 Chloromethane
Bromomethane
Vinyl Chloride

2-Butanone
2-Hexanone

42.2% D
26.6%
38.2%
31.3%
55.6%

(Limit 25%)

The samples assciated with the continuing calibration above were qualified as 'J',
estimated, for the poitive results, and 'UJ', estimated, for the non-detectable results,

for the compo noted.

1.4.9 Initial Calibration, SDG No. KLM006

Date

4/17/95

3/30/95

2-Butanone 37.2% RSD (Limit 30%)

38.0%
37.3%

Ace
2-Butanone

Positive results for acetone were qualified as 'J', estimated, The compound 2 -Butanone
was not detected, therefore, qualification is not required,

1.4.10 Continuing Calibration, SDG No. KLM006

Date, Time

4/25/95, 11 :46

4/26/95, 14:38

Chloromethane
Vinyl Chloride

Chloroethane

49.5% D
31.1%
27.4%

(Limit 25%)

1,1,2,2-Tetrachloroethane 26.9%
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4/26/95, 12:11 2-Butanone RRF50 = 0.044
27.9% 0
25.6%
27.6%
26.0%

(Limit ~ 0.05)
(Limit 25%)

Chloromethane
1,2-Dichloroethene (total)
trans- 1, 3-Diçhloropropene

4/27/95, 15:23 2-Butanone RRF50 = 0.039
36.1% 0
29.9%
26.1%
26.2%

Ace
1,2-Dichloroethene (total)
2-Hexanone

The samples associated with the cóntinuing calibrations above were qualified as 'J',
estimated, for the positive results, and 'UJ', estimated, for the non-etectable results,
for the compounds noted. However, the non-detectable results for 2-Butnone that are
associated with the 4/26/95, 12: 1 1 and 4/27/94, 15:23 calibrations were qualified
as 'R', unusable, due to respons factors of less than 0.05 for 2-Butnone. The affected
samples include the tnp blank, field blank, and the associated method blanks.

1.5 Blanks

1.5.1 Field Blanks

1 .5.1 .1 SDG No. KLMOO 1

One field blank and one tnp blank were analyzed for the SDG. Volatile Organics were not
detected in the tnp blank. The field blank was found to contain acetone at 5 ug/L and
tetrchloroethene at 2 ug/L The acetone results are qualified in Section 1.5.2, Method
Blanks. Additional qualification is not required for acetone. A limit of five times the
tetrachloroethene field blank value was used for review and qualification of the
associated samples. Sample results for tetrachloroethene were all reported at less than
the Contract Required Quantitation Limit (CRQL) and less than the field blank limit,
therefore, were qualified as 'U', not detected, at the CRQL

1.5.1.2 SDG No. KLM002

One tnp blank was analyzed for the SDG. Carbn disulfide was detected in the tnp blank
at 2 ug/L Carbon disulfide was not detected in the project samples, therefore,
qualification was not required.

1.5.1.3 SDG No. KLM003

One tnp blank was analyzed for the SDG. Acetone was detected at 7 ugL A limit of ten

times the acetone value was used for review and qualification of the associated samples.
Acetone sample results that were found to be less than the trip blank limit were qualified
as 'U', not detected. Sample results found to be reported at less than the CRQL and less

than the blank limit were qualified as 'U', not detected, at the CRQL

1.S.1.4 SDG No. KLM004

Two field blanks and one tnp blank were analyzed for the SDG. Volatile Organics were
not detected in the field blanks. Toluene was detected at 2 ug/L in the tnp blank. A limit
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of ten times the toluene tnp blank value was use for review and qualification of the
associated samples. Sample results that were found to be less than the tnp blank limit
were qualified as 'U', not detected. Sample results that were repoed at less than the
CRQL and less than the blank limit were qualified as 'U', not detected, at the CRQL
Sample results that exceed the blank limit do not require qualification.

1.5.1.5 SDG No. KLM005

One field blank and one tnp blank were analyzed for the SOG. Volatile Organics were not
detected in either the field or tnp blank.

1.5.1.6 SDG No. KLM006

One field blank and one tnp blank were analyzed for the SOG. Methylene chloride and
acetone results detected are qualified as 'U', not detected, in Secton 1.5.2, Method
Blanks. Additional qualification in regard to the field blanks is not required.

1.5.2 Method Blanks

1.5.2.1 SDG No. KLM001

One water method blank and three soil method blanks were analyzed for the SOG. Volatile
Organics were detected, as follows.

Sample 10

VBLK20S Ace
2-Hexanone
T etrachloroethene

3 ug/Kg, esmated
1 ug/Kg, esmated
1 ug/Kg, esimated

VBLK21 4-methyl- 2 -pentanone
2-Hexanone

2 ug/L, estimated
3 ug/L, estimated

3 ug/Kg, esmated
2 ug/Kg, esmated

VBLK22S Ace
Xylene (total)

Umits of ten times the highest acetone value above and five times the remaining method
blank values were used for review and qualification of the assoiated samples. Sample
results that were found to be less than the respective method blank limit and reported at
less than the CRQL, were qualified as 'U', not detected, at the CRQL Sample results for
total xylenes that exceeded the method blank limit did not require qualification.

1.5.2.2 SDG No. KLM002

One water method blank and four soil metho blanks were analyzed for the SOG. The
following Volatile Organics were detected. .

Sample 10

VBLK19

VBLK26

Methylene Chloride 2 ug/Kg, esimted

4 ug/Kg, estmatedAce
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A limit of ten times the methylene chloride and acetone values above were used for
review and qualification of the soil samples. Sample results that were found to be less
than the respectve method blank limit were qualified as 'U', not detected. Sample
results found to be reported at less than the CRQL and less than the respective limit were

qualified as 'U', not detected, at the CRQL Sample result that excee the respctive
method blank limit do not require qualification.

1.5.2.3 SDG No. KLM003

One water method blank and one soil method blank were analyzed for the SOG. Volatile
Organics were not detected in either method blank.

1.5.2.4 SDG No. KLM004

Two water method blanks were analyed for the SOG. Positive results were not detected
for Volatile Organics.

1.5.2.5 SOG No. KLM005

One water method blank was analyzed for the SOG. Volatile Organics were not detected.

1.5.2.6 SOG No. KLM006

Three soil method blanks and two water method blanks were analyed for the SOG.
Volatile Organics were detected as follows.

Sample 10

VBLK09

VBLK10

VBLK11

Ace 4 ug/Kg, estmated

Aceai 3 ug/Kg, estimated

Methylene ChlorideAce

VBLK12 Methylene Chloride
1,1,2,2-Tetrachloroethane

1 ug/Kg, esmated
4 ug/Kg, esimated

1 ug/L, estimated
5 ug/L, estimated
1 ug/L, estimated

1 ug/L, estimated
1 ug/L, estimated

VBLK11 Methylene ChlorideAce
1,1,2,2-Tetrachloroethane

Umits of ten times the highest acetone and methylene chloride values and five times the
highest 1,1 ,2,2-tetrachloroethane values were used for review and qualification of the
associated samples. Sample results that were found to be less than the respective blank
limit were qualified as 'U', not detected. Sample results that were reported at less than
the CRQL and less than the respective blank limit were qualified as 'Ui, not detected, at
thCRQL

1 .6" GC/MS Instrument Performance Check

Instrument performance was generated within acceptable limits and frequency for
Bromofluorobenzene (BFB).
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1.7 Tentatively Identified Compounds (TICs)

TICs were generated in accordance with protocol. Copies of the Form I's are included in
Appndix E.

1 .8 Internal Standards

All internal stndards were generated within acceptable specifications for area counts
and retention time variation, with the following exceptions.

1.8. 1 SDG No. KLMOO 1

Sample 10 Internal Standard
Repoed

Area Count
Lower
Limit

Blind Oup Chlorobenzene-d5 36223 41495

The sample Blind Oup was qualified as 'J', estimated, for the positive results, and 'UJ',
estimated, for the nondetectable results, for the compounds associated with the
chlorobenzene internal standard.

1.8.2 SDG No. KLMOO2

Repoed Lower
Sample 10 Internal Standard Area Count Limit

SE PIT Chlorobenzene-d5 86141 106974

SE PIT-RE Bromochloromethane 10090 13038
1 ,4-0ifluorobenzene 27954 51044
Chlorobenzene-d5 14052 42548

The samples above were qualified as 'J', estimated, for the positive results, and 'UJ',
estimated, for the nondetectable results, for the compounds associated with the
particular internal standards noted above.

1.8.3 SDG No. KLM003

Sample 10 Internal Standard
Repored

Area Count
Lower
Limit

NORTH

NORTH-RE

Chlorobenzene-d5 33570

29193

38672

38672Chlorobenzene-d5

The samples above were qualified as 'J', estimated, for the positive results, and 'UJ',
estimated, for the nondetectable results, for the compounds associated with the
chlQrobenzene internal standard.

@) 1995 ChemWortd Environmental, Inc. Page 12



1.8.4 SDG No. KL006

Repoed Lower
Sample 10 Internal Standard Area Count Limit

North West 1,4-Difluorobenzene 86026 93067
Chlorobenzene-dS 56044 72555

North West-MS Chlorobenzene-d5 72297 72555

North West-MSD 1,4-Difluorobenzene 89753 93067
Chlorobenzene-d5 55311 72555

MID EAST 1,4-Diflu.orobenzene 91509 93067
Chlorobenzene-d5 61853 72555

MID EAST-RE Chlorobenzene-d5 59763 67728

SOUTH-EAST Chlorobenzene-d5 61782 67728

SOUTH EAST -RE Chlorobenzene-d5 73338 75436

The samples above were qualified as 'J', estimated, for the positive results, and 'UJ',
estimated, for the non-detectable results, for the compounds associated with the
particular internal standards noted.

1 .9 Field Duplicates

1.9.1 SDG No. KLM001

Samples SB-11 0-2 and Blind Dupe were collected as field duplicate soil samples and
analyzed for Volatile Organics. Acceptable precision was generated.

1.9.2 SDG No. KLM003

Samples Backfll and Blind-Dupe were collected as the field duplicate samples and
analyzed for Volatile Organics. Acceptable precision was generated, with the exception of
total xylenes. The Blind-Dupe sample was found to contain 55 ug/Kg of total xylenes,
while total xylenes was not detected in the Backfll sample. Traces of toluene and
ethyl benzene were also detected in the Blind-Dupe sample, but were not detected in the
Backfll sample. Non-homogeneity of the soil matrix may contribute to poor precision.

1.9.3 SDG No. KLM004

Samples MW-3 and Blind-Dupe were collected as the field duplicate water. samples and
analyzed for Volatile Organics, Acceptable precision was generated.

1.9.4 SDG No. KLM005

Samples MW-8 and Blind Dupe were collected as field duplicate water samples and
analyzed for Volatile Organics. Acceptable precision was generated.

@ 1995 ChemWortd Environmental, Inc. Page 13



1.9.5 SDG No. KLM006

Samples North West and Blind Duplicate were collected as the soil duplicate samples and
analyzed for Volatile Organics. Acceptable precision was generated.

1 . 1 0 TCl Identification

GC/MS qualitative analyses are considered to be acceptable for the samples validated.
Retention times and mass spectra were generated within appropriate quality control
specifications.

1.11 Compound Ouantitation and Reported Detection limits

GC/MS quantitative analyses are considered to be acceptable for the samples validated.
Sample dilutions, internal standards and response factors were found to be within
acceptable limits.

1 .1 2 System Performance

Acceptable system perfornce was maintained throughou the analyses of the samples
that were validated. This was exhibited through goo resoluton and consistent
chromatographic performance.

2.0 SEMIVOLA TILE ORGANICS BY GC/MS
(Base/Neutral and Acid Exractable Organics)

The following items/criteria were reviewed:

(Data Validation and Data Screening)
* Holding Times
* Surrogate Recovery
* MS/MSD
* Initial and Continuing Calibration
* Blanks (Method and Field)
* GC/MS Instrument Performance Check
* TICs
* Internal Standards
* Field Duplicates

(Data Validation, only)
* TCl Compound Identification
* Compound Quantitation and Reported Detection Umits
* System Performance

All items above were generated within acceptable QC specifications, with deviations
detailed as follows. Various TIC sample results were qualified as 'R', unusable, due to
their presence at less than five times the method blank result. Various non-detectable
results for samples Blind-Dupe, SB 11 0-2, SB 11 MS, and Blind Dupe-RE were
qualified as 'R', unusable, due to extremely low area counts generated for the chrysene
and perylene internal standards. In regard to the type of review noted, all the remaining
data is considered to be valid and usable with the appropriate qualifiers, as noted on the
data summary forms in Appendix B and within the following text.
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2.1 Holding Times

All holding times were met for extraction and analysis of the soil and water samples. The
NYSOEC holding time is 5 days from VTSR at the laboratory for extracton, and 40 days

from extraction to analysis.

2.2 Surrogate Recovery

All surrogate recovery was found to be generated within acceptable limit for the eight

surrogate compounds, with the following exceptions.

2.2.1 SDG No. KLM001

Sample 10

Blind Dupe

T erphenyl-d 1 4

T erphenyl-d 1 4

T erphenyl-d 1 4

198% (Limit 18-137)

202%

191%

SBll 0-2

Blind Dup-RE

The samples above do not require qualification, due to the fact that only one surrogate
per fraction is out of specification (two are required for qualification).

2.3 MS/MSD

2.3. 1 SDG No. KLMOO 1

One MS/MSD sample set and one MSB were analyzed for Semivolatile Organics for the
SDG. Acceptable accuracy and precision were generated.

2.4 Calibration -
All initial and continuing calibrations were performed within acceptable limits for RRF,
% RSD, RRF, and % 0, with the exception of the following.

2.4.1 Initial Calibration, SDG No. KLM001

Date

9/14/94 4-Chlorophenyl-phe nylether 32.5% RSO (Limit 30%)

The compound above was not detected, therefore, qualification was not required.
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2.4.2 Continuing Calibration, SDG No. KLMOO 1

Datei Time

9/23/94, 1 2:42 2,4-Dinitrophenol 47.2% 0 (Limit 25%)
4-Nitroaniline 37.9%
4,6-Dinitro-2-methylphenol 33.3%
Pentachlorophenol 27.4%
Carbazole 42.1%
3,3' -Dichlorobenzidine 28.7%

9/26/94, i 3:47 bis( 2-Chloroethyl)ether 27.2%
2,4-Dinitrophenol 38.7%
Diethylphthalate 31.0%
4-Chlorophenyl-phenylether 30.2%
4-Nitroaniline 35.6%
4, 6-Dinitro-2 -methyl phenol 40.0%
3,3' -Dichlorobenzidine 32.2%

9/28/94, i 2:3 i 2,4-Dinitrophenol 62.8%
4-Nitroaniline 25.5%
3,3' -Dichlorobenzidine 25.9%
Benzo(k)fluoranthene 25.9%

The samples associated with the continuing calibrations above were qualified as 'J',
estimated, for the positive results, and 'UJ', estimated, for the non-detectable results,
for the compo noted.

2.5 Blanks

2.5.1 Field Blanks

2.5.1.1 SDG No. KLM001

One field blank was collected and analyzed for Semi-Volatile Organics. Positive results
were not detected for the field blank.

2.5.2 Metho Blanks

2.5.2.1 SDG No. KLM001

One water method blank and one soil method blank were analyzed for the SDG.
Semivolatile Organics were not detected for the soil method blank. The water method
blank SBLK9/20 was found to contain 4 ug/L of bis(2-ethylhexyl)phthalate. The Field
Blank sample was qualified as 'U', not detected, for bis(2-ethylhexyl)phthalate, due to
the compound's presence at less than ten times the method blank value. Additional
qualification was not required.

2.6 GC/MS Instrument Performance Check

Instrument performance was generated within acceptable limits and frequency for
Decafluorotriphenylphosphine (DFTPP).
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2.7 TICs

TICs were generated in accordance with protocol. The Form I's, including the
appropriate qualifiers, are included in Appendix E.

2.7. 1 SDG No. KLMOO 1

The results for the aldol condensation product 4-hydroxy-4methyI-2-pentanone were
qualified as 'R', unusable. In addition, the TIC compound bis(2-ethylhexyl)adipate was
qualified as 'R', unusable for the field blank sample, due to the compond's presence at
less than five times the method blank result.

2.8 Internal Standards

All internal stndards were generated within acceptable specifications for area counts
and retention time variation, with the following exceptions.

2.8.1 SDG No. KLMOO 1

Repoed Lower
SamQ! Internal Standard Area Count Limit

81ind Dup Naphthalene-d8 40746 41120
Acenaphthene-d 1 0 17050 24129
Chrysene-d12 6185 38426
Perylene-d 1 2 2515 38121

5811 0-2 Chrysene-d 1 2 9847 38426
Perylene-d 1 2 3363 38121

5811 MS Chrysene-d 1 2 32788 38426
Perylene-d 1 2 8955 38121

5811 MSD Perylene-d 1 2 12170 38121

81ind Dup-RE Acenaphthene-d 1 0 23574 25160
Chrysene-d 1 2 8941 37139
Perylene-d 1 2 3471 33612

The samples above were qualified as 'J', estimated, for the positive results, and 'UJ',
estimated, for the nondetectable results, for the compounds assoiated with the
particular internal standards noted. However, various non-detectable results for
samples 8lind-Dupe, 5811 0-2, 5811 MS, and 81ind Dupe-RE were qualified as 'R',
unusable, due to extremely low area counts (less than 25% of the lower limit) generated
for the chrysene and perylene internal stndards.

2.9 Field Duplicates

2. 9~. 1 SDG No. KLMOO 1

Samples 5811 0-2 and 81ind Dup were collected as the field duplicate soil samples and
analyzed for Semi-Volatile Organics. Poor precision was generated for the polynuclear
aromatic hydrocarbons detected in the samples. In general, most of the compounds
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detected yielded high relative percent difference for the sol samples. Non-homogneity
of the soil matrix may contribute to poor precision. Table 1 includes calculated
precision for the duplicate pair.

2.10 TCl Compound Identification

GC/MS qualitative analyses are considered tò be acceptable for the sample validated.
Retention times and mass spectra were generated within appropriate quality control
specifications.

2.11 Compound Ouantitation and Reported Detection Umits

GC/MS quantitative analyses are considered to be acceptable for the sample validated.
Sample dilutions, internal standards and response factors were found to be within
acceptable limit.

2. 1 2 System Performance

Acceptable system performnce was maintained throughou the analyses of the sample
that was validated. This was exhibited through good resolution and consistent

chromatographic performance.

3.0 PESTICIDES AND PCBs BY GC

The following items/criteria were reviewed:

(Data Validation and Data Screening)
* Holding Times
* Surrogate Recovery
* Matrix Spike and Matrix Spike Duplicate (MS/MSD)
* Blanks (Method and Field)
* Instrument (GC) Performance

* Calibration

* Field Duplicates

(Data Validation, only)
* .Compound Identification
* Compound Quantitation and Reported Detection Umits

All items above were generated within acceptable QC specifications, with deviations
detailed as follows. In regard to the type of review noted, all data is considered to be
valid and usable with the appropriate qualifiers, as noted on the data summary forms in
Appendix C and within the following text.

3.1 Holding Times

All holding times were met within acceptable time frames for extraction and analysis of
the soil and water samples. The NYSDEC holding time is 5 days from vrSR at the
labòratory for extraction and 40 days from extraction to analysis.
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3.2 Surrogate Recovery

Surrogate recovery was generated within acceptable limits for both surrogate
compo
3.3 MS/MSD

3.3.1 SDG No. KLM001

One MS/MSD sample set and one MSB were analyzed for Pestcides and PCBs. Acceptable
accuracy and precision were generated.

3.4 Blanks

3.4.1 Field Blanks

3.4.1.1 SDG No. KLM001

One field blank was analyzed for Pesticides and PCBs. Positive results were not detected.

3.4.2 Method Blanks

3.4.2.1 SDG No. KLM001

One water method blank and one soil method blank were analyzed for the SDG. Pestcides
and PCBs were not deteced.

3.5 Instrument (GC) Performance

Adequate chromatographic resolution and instrument sensitivity were achieved through
the generation of data within acceptable limits for the Resolution Check Mixture and
Performance Evaluation Mixtures. The review included resolution between adjacent
peaks, retention time windows, Relative Percent Difference (RPD), and percent
breakdown for DDT /Endrin.

3.6 Calibration

All initial and continuing calibration was performed within acceptable limits for the
individual standard mixtures, with the exception as noted below. Review items included
resolution, retention time windows, calibration factors (CF), percent RSD for
linearity, RPD and %R.

3.6. 1 SDG No. KLMOO 1

Linearity:

Date

9/28/94 alpha-BHC
delta-BHC

26.05% RSD
25.23%

(Limit 20%)

The alpha-BHC and delta-SHC results were qualified as 'UJ', estimated, for the non-
detectable results. Positive results were not detected for either compound.
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3.7 Field Duplicates

3.7.1 SDG No. KL001

Samples SB 11 0-2 and Blind Dupe were collected as the duplicate soil samples and
analyzed for Pesicides and PCBs. Acceptable precision was generated. However, the
relative percent difference (RPD) for methoxychlor was generated slightly high at 56%.
Non-homogeneit of the soil matrix may contribute to the slightly high RPD.

3.8 Compound Identification

GC qualitative analyses are considered to be acceptable for the validated sample. In

accordance with protocol, the lower of the two values from the GC columns is reported.
However, the following percent diffrences (%0) between the two GC columns exceeded
the 25% limit for the samples analyed.

MSB-9-18

Compnd %0

gamma-BHC 26.0
Heptachlor 30.8

gamma-BHC 40.4
Heptachlor 47.9
Aldrin 63.7
Dieldrin 33.6
4,4'-DDT 31.8
Methoxychlor 25.6
Endrin Ketone 112.4

gamma-8HC 37.6
Heptachlor 50.6
Aldrin 46.7
Dieldrin 33.9
Endrin 35.0
4,4'-DDT 34.3

Sample 10

SBll02MS

S81102MSD

The samples above were qualified as 'J', estimated, for the compound noted where the
percent difference (%0) was reported at up to 50%. The samples were qualified as 'IN',
presumptively present at an approximated quantity, where the %0 exceeds 50%.

3.9 Compound Ouantitation and Reported Detection Limits

GC quantitative analyses are considered to be acceptable for the sample validated.
Supporting data was generated within the appropriate quality control specifications.
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4.0 INORGANIC ANALYSES BY AA and ICP
(Mercury by Cold Vapor, Cyanide by Spectrophotometry)

The following items/criteria were reviewed:

(Data Validation and Data Screening)
* Holding Times
* Initial and Continuing Calibration
* CRDL Standards for ICP
* Blanks (Initial, Continuing Calibration, and Preparation)
* Field Blanks

* ICP Interference Chèck Sample
* Matrix Spike Sample Recovery
* Laboratory Duplicates

* Field Duplicates
* Laboratory Control Sample (LCS)

* ICP Serial Dilution

(Data Validation, only)
* Sample Result Verification

All items above were generated within acceptable QC specifications, with deviations
detailed as follows. In regard to the type of review noted, all data is considered to be
valid and usable with the appropriate qualifiers, as noted on the data summary forms in
Appendix 0 and within the following text.

4.1 Holding Times

All holding times were met within the acceptable time frme from VTSR at the
laboratory for metals (1 80 days), mercury (26 days), and cyanide (1 2 days).

4.2 Calibration

All initial and continuing calibration was performed within acceptable limits for percent
recovery.

4.3 Contract Required Detection Umit (CROll Standards for AA and ICP

Percent recovery was found to be within the acceptable 80-1 20% limit, with the
following exception.

4.3.1 SDG No. KLM001

AA

Arsenic 122.0%

The arsenic results did not require qualification due to the fact that they were not
rep?rted in the affected range.
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4.4 Blanks

4.4.1 Laboratory (Method) Blanks

All initial calibration, continuing calibration, and preparation blanks were generated in
accordance with acceptable limits.

4.4.2 Field Blanks

4.4.2.1 SDG No. KLMOO 1

One field blank was analyzed for the SOG. Inorganics were detected as follows.

FLO BLK (ug/U

Calcium 171
Copper 4.5
Sodium 147
Zinc 5.3

A limit of five times the Inorganic vlaues above were used for review and qualification of
the assiated samples. The sodium reslt were qualified as lUI, not detected, due to
their presence at less than five times the respective field blank result. The remaining
Inorganic results exceeded the respective blank limits and do not require qualification.

4.4.2.2 SDG No. KLM003

Field blanks were not collected for Inorganic analyses for the SOG.

4.4.2.3 SDG No. KLM006

One field blank was analyzed for the SOG. Inorganics were detected as follows.

FLO BLK

Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Iron
Le
Magnesium
Manganese
Potassium
Selenium
Zinc

(ug/U

86.7
4.0
0.90
0.97

2020
1.2
1.6

92.4
3.6

35.6
9.9

34.9
2.1

19.0

Sample results for the Inorganics above that were found to be less than five times the
respective field blank result were qualified as i U', not detected. Sample results that
exceed the respective blank limit do not require qualification.
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4.5 ICP Interference Check

The recoveries for the ICP Interference Check samples were found to be within the
acceptable 80-120% limit.

4.6 Spiked Sample Recovery

All percent recoveries for the matrix spike samples were found to be within the
75-125% limit, with the following exceptions.

4.6. 1 SDG No. KLMOO 1

SBll02 (mg/Kg)

Antimony
Selenium

66.4%
55.1%

The non-detectable results for antimony and selenium for the soil samples were
qualified as 'UJ', estimated. Positive results were not detected for either Inorganic.

4.6.2 SDG No. KLM003

BACK (mg/Kg)

Antimony
. Copper
Le
Mercury

70.7%
4.6%

-17.2%
162.3%

The sample results for the Inorganics above were qualified as 'J', estmated. Additional
qualification was not required.

4.6.3 SDG No. KLM006

NW (mg/Kg)

Antimony 42.6%

The non-detectable results for antimony were qualified as 'UJ', estimated. Positive
results were not detected for antimony.

4.7 laboratory Duplicates

Precision (relative percent difference) for the soil samples was found to be acceptable
for all the Inorganics, with the following exception.
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4.7.1 SDG No. KLM003

Back (mg/Kg)

Le 123.4% RPO

The poitive results for lead were qualified as 'J', estimated.

4.8 Field Duplicates

4.8.1 SDG No. KLM()Ol

Samples SB 1 1 02 and BLDOUP were collected as the field duplicate soil samples and
analyzed for Inorganics. Acceptablé precision was generated. Table 2 includes calculated
precision for the duplicate pair.

4.8.2 SDG No. KLM003

Samples Backfll and BLDOUP were collected as the field duplicate soil samples and
analyzed for Inorganics. Acceptable precision was generated, with the exception of
barium, cadmium, copper, lead, and mercury. Non-homogeneity of the soil matrix may
contribute to poor precision. Table 3 includes calculated precision for the duplicate
pair.

4.8.3 SDG No. KLM006

Samples NorthWest (NW) and BUNOO were collected as the field duplicate soil samples
and analyzed for Inorganics. Acceptable precision was generated, with the exception of
calcium. Table 4 includes calculated precision for the duplicate samples.

4.9 Laboratory Control Sample (LCS)

The aqueous and solid laboratory control samples were generated within the acceptable
limits for percent recovery.

4.10 ICP Serial Dilution

ICP Serial Dilution was found to be within the acceptable 10% limit for percent
difference (%0), with the following exceptions.

4. 1 0.1 SDG No. KLMOO 1

SB1 102 (mg/Kg)

Sodium
Zinc

144.4% 0
13.9%

The sample results for zinc that were reported at greater than 50 times the Instrument
Oet.ection Umit (IOL) were qualified as 'J', estimated. Sodium was not detected,
therefore, qualification was not required.
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4.10.2 SDG No. KLM003

Backfil (mg/Kg)

Potassium 15.2% 0

Sample results for potassium that were repórted at greater than 50 times the IDL were
qualified as 'J', estimated.

4.10.3 SDG No. KLM006

NW (mq/Kg)

Calcium
Chromium
Zinc

15.6% D
51.0%

178.6%

Sample results for the Inorganics above were qualified as 'J', estimated, where the
results exceeded 50 times the IDL

4.11 Sample Result Venfication

Quantitative analyses are considered to be acceptable for the samples validated. Analyte
quantitation was generated in accordance with protocols.
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TABLE 1

FIELD DUPLICATE - SAMPLE ANALYSIS

PRECISION FOR SEMI-VOLATILES

Kollmorgen Macbeth Project

Results in ug/Kg (ppb)

Parameter 5811 0-2 81ind Dupe RPD*

Naphthalene 87 510 142%
2 -Methyl naphthalene 100 470 130%
Acenaphthene 40 270 148%
Dibenzofuran NO 150 ++
Fluorene 68 470 149%
Phenanthrene 140 940 148%
Anthracene 45 300 148%
Fluoranthene 69 410 142%
Pyrene 510 2600 134%
8enzo( a ) anthracene 59 470 155%
Chrysene 130 340 89%
bis( 2 -ethylhexyl) phthalate 1900 1800 5%
Di- n-butyl phtha i ate 35 NO ++

'* Relative Percent Difference (Calculated Precision)

NO Not Dete

+ + Unable to be calculated due to non-detected results
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TABLE 2

FIELD DUPLICATE. SAMPLE ANALYSIS

PRECISION FOR INORGANICS

Kollmorgen Macbeth Project

Results in mg/Kg (ppm)

Parameter 5Bll 02 BLDDUP RPD*

Aluminum 9710 10100 4%
Antimony NO NO ++
Arsenic 8.2 6.2 28%
Barium 45.1 39.2 14%
Beryllium 0.70 0.63 11 %
Cadmium 1.3 1.4 7%
Calcium 71600 64400 11%
Chromium 10.4 11.4 9%
Cobalt 5.6 5.6 0%
Copper 12.5 12.5 0%
Iron 19000 18700 2%
Le 19.2 18.7 3%
Magnesium 28400 32800 14%
Manganes 323 408 23%
Mercury 0.05 NO ++
Nickel 12.9 13.2 2%
Potassium 1650 1570 5%
Selenium NO NO ++
Silver NO NO ++
Sodium 116 102 13%
Thallum NO 0.73 ++
Vanadium 10.7 11.8 10%
Zinc 53.1 51.3 3%
Cyanide NO NO ++

.. Relative Percent Difference (Calculated Precision)

NÒ Not Dete

+ + Unable to be calculated due to non-detected result
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TABLE 3

FIELD DUPLICATE. SAMPLE ANALYSIS

PRECISION FOR INORGANICS

Kollmorgen Macbeth Project

Results in mg/Kg (ppm)

Parameter Backfll BLDDUP RPD*

Aluminum 15900 16200 2%
Antimony 1.7 1.5 13%
Arsenic 6.0 5.4 11%
Barium 242 88.0 93%
Beryllium 0.56 0.50 11%
Cadmium 0.05 0.40 156%
Calcium 3240 2340 32%
Chromium 47.1 44.8 5%
Cobalt 13.4 10.8 21%
Copper 140 60.3 80%
Iron 43900 32300 30%
Le 181 48.4 116%
Magnesium 4360 4600 5%
Manganes 703 645 9%
Mercury 0.47 0.18 89%
Nickel 23.6 22.7 4%
Potassium 2800 2750 2%
Selenium 2.6 1.7 42%
Silver 0.71 ND ++
Sodium 213 206 3%
Thallum ND ND ++
Vanadium 24.9 24.5 2%
Zinc 239 183 27%

* Relative Percent Difference (Calculated Precision)

NÒ Not Dete

+ + Unable to be calculated due to non-detected results.
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~

NO

+ +

TABLE 4

FIELD DUPLICATE' SAMPLE ANALYSIS

PRECISION FOR INORGANICS

Kollmorgen Macbeth Project

Results in mg/Kg (ppm)

Parameter NW BUN DO RPO*

Aluminum 12600 11500 9%
Antimony ND ND ++
Arsenic 5.1 4.1 22%
Barium 71.8 91.7 24%
Beryllium 0.52 0.43 19%
Cadmium 0.29 0.30 6%
Calcium 1860 4170 77%
Chromium 17.5 17.6 1%
Cobalt 9.6 8.6 11%
Copper 17.1 16.2 5%
Iron 22800 19200 17%
Le 16.4 15.7 4%
Magnesium 3270 3410 4%
Manganese 651 581 11 %
Mercury ND ND ++
Nickel 17.1 16.3 5%
Potassium 507 461 10%
Selenium ND NO ++
Silver ND ND ++
Sodium 73.2 77.1 5%
Thallum ND ND ++
Vanadium 17.9 16.0 11 %
Zinc 70.4 74.2 5%

Relative Percent Difference (Calculated Precision)

Not Dete

Unable to be calculated due to norrdetected reslt
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CW CHEMWORLD ENVIRONMENTAL, .INC.Environmental Consultants

August 30, 1995

Mr. Kenneth J. Cottrell, C.P.G.
Project Manager
H2M Group
999 Riverview Drive
Totowa, New Jersey 07512

R E : Letter Report
Technical Data Review For Kollmorgen Macbeth Project
H2M Labs, Inc.
SDG Nos. KLM001 and KLM002
Analyses for Total Organic Carbon (TOC)

Dear Mr. Cottrell:

A technical data review was performed by ChemWorld Environmental, Inc. for the
Kollmorgen Macbeth RI Project for Total Organic Carbon (TOC) soil results from the
sampling events of September and November 1994. The attched Analytcal Data
Summary Table includes the TOC results for the sampling events. H2M Labs, Inc.
provided a New York State Department of Environmental Conservation (NYSDEC)

Analytical Service Protocols (ASP) Catagory 'B' deliverable package for the TOC data
generated.

The technical data review was performed utilizing standard United States Environmental
Protection Agency (USEPA) Quality Control guidelines for general chemistry
parameters; and New York State Department of Environmental Conservation (NYSDEC)

requirements, where.applicable and relevant. All quality control data as presented in
both SDG's was found to be acceptable and qualification of the TOC data was not required.

The technical review items and criteria included the following, as method appropriate:

'* Holding Times for TOC (26 days from Verified Time of Sample Receipt)
'* Calibration (Correlation Coeffcient;: 0.995)
'* Matrix Spike Sample Recovery (Limit 75-125%)
'* Laboratory Duplicate Samples (Soils Umit 35% RPD)
'* Method and ReId Blanks (Contamination should not be detected)
'* Laboratory Control Samples (Limit 80-120% for recovery)
'* Field Duplicates (Soils Umit 35% RPD)
'* Sample Result Verification (Verify in Raw Data)

Samples SB 11 0-2 and Blind Dupe were collected as the field duplicate samples and
analyzed for TOC. The calculated relative percent difference (RPD) for the soils is 49%.
This RPD is generated slightly high. However, non-homogeneity of the soil matrix may
contribute to poor precision.
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Please contact me by telephone at 301-294-6144, should you require additional
information or clarification regarding this Letter Report.

Sincerely,~~
Andrea P. Schuessler, CHMM

c: HM-9 501 file

Attchment
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