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CHAPTTR 1 "O

I NTRODUCTION

1.1 OBJTCTIVES

IBM (at Poughkeepsie) has recent'ly undertaken several studìes of the
so'i1, bedrock, and groundwater. Thìs report js one of a serjes and

describes studies conducted 'in I ate 1gB0 and early lgBl ìn the
v'icjnity of Buildings 001 and 004. The study area'is illustrated on

F'igure 1.0-1.

The proxim'ity of the sampl ing locatìons, cont'inuity of the water
table ìn thjs area, and the common underdrajn and storm sewer system
jn the vicinity of Buildings 001 and 004 lend themselves to a

combjned djscussion of the hydrogeology (chapter 2.0). The chemj-
cal s found in the area are I'im'ited jn extent to smal I areas, and

were found in only a few wells.

Bujlding 001 has been used by IBM sjnce 1941" It was jnitialìy used

for the manufacture of munjtjons and, later" electronic components.

computers now occupy most of the bui'lding. Building 004 was con-
structed in L952 and lvas used prìmarì1y for the manufacture of
typewrjters and bombing and navìgational systems. It housed elec-
troplatìng processes and metal cleaning facjljtjes, as we1'l as other
processes" Bui'lding 004 contjnues to be used for various processes

and there are chem'ical storage tanks near the northwest corner of
the bu i 1d'ing .

Dames and Moore (L979) sampled groundwater north of Building 004;
1,1,1-trjchloroethane and trace amounts of other volatiìe organ'ics
lvere found. Near Bu'ilding 001 trichloroethylene,1,1,1 trichloro-
ethane, tetrahydrofuranu and trichlorotrjfluoroethane vvere found 

"

1"0-1
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The specific objectives of the current jnvestigatìon were to deter-
mìne:

Soil materials and the'ir characteristics
The groundwater hydrology, 'includìng water table
elevations, surface and bedrock aqu'ifer character-
istjcs, and other relevant features of groundwater
hydrology in the area

The presenceu extentu and concentratìon of any
chemicals in the area

Investigatlon of this area began ìn November 1980, and was done in

three phases, ending jn March 1981" In the first phase, water

samp'les were collected from the exìstìng wells to confirm prevìous

results reported by Dames and Moore (1979) " New borings were

drilled jn the second phase to provìde samp'ling locations in the

area. After the results from these borìngs were obtained, three

addit'ional ones were dr jl led 'in the th jrd phase to provide sup-

plementa'l sampf ing locat'ions "

Th'is report ìntegrates the data collected and evaluated'in the

three phases" Each task is described in order" Chapter 2.0 des-

cribes the dril l ing program, so'il investigatìons, and conclusjons

regarding hydrogeology. Procedures are described in Appendix A;

borìng profiìes are prov'ided in Appendix B; summarìes of field and
'laboratory so'il observations appearin Appendix C. Append'ix D

provides the calculat'ions of permeabì1ity and aquifer flow rates for
the area. Chapter 3.0 describes the sampling and chemical anaìysis
programs" Appendix E describes the sampl ìng methodology, whjle

Appendìces F and G present temperature measurements and chem'ical

analysjs results, respectively"

1

2

3
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CHAPTER 2.0

HYDROGEOLOGIC ANALYSIS*

2.T INTRODUCTION

Thjs study was concentrated in the location of Bujldìngs 004 and 001

w'ith the followjng purposes'in mjnd:

I

2

To examine the confìgurat'ion of the subsurface
geology and to determ'ine the djrection and rate of
groundwater fl ow.

To provjde soil and rock samples for graìn size
and chemjcal analyses.

To install samplìng pojnts from which groundwater
sampìes could be effìciently collected.

3

2.2 LOCATION OF MONITORING WELLS

Informal discussions were held throughout the'investigat'ion with
IBM personnel who have knowledge of the history of the area in
question" Draw'ings and plans held by IBM were searched and rev'iewed

for any clues as to the historjc use of these areas and for specific
informatjon relat'ing to the nature and extent of chemjcals. Com-

pilatìon and study of existing maps, aerjal photos, and boring
'logs are presented on Plate 1 wjth new data collected by REWAI" The

exìsting jnformatjon was thorough'ly revjewed before any nevv borings
were drilled.

*Materjal for this chapter rlvas prepared by R.t
Inc. (REhlAI) under subcontract to LMS"

lrlright Associates,

2"0*1
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Durìng a previous study conducted by Dames and Moore (1979)u chem-
jcals were jdentified'in boring ST-1 located at the northwest corner
of Bui'lding 004. L'ljth the purpose of identifying the extent and

movement of these substances, additjonal borìngs were dril led.
Seven locatjons (T-1, T-24, T-3, T-4, T-5, T-6, and T*7) were
jntended to effectìveìy bracket the area of ST-1 and to determjne

the extent of any subsurface mjgration. 0ne sampl ing locatjon
(T-17) was located upgradient wjth the jntent of prov'idìng back*

ground ìnformation, while three borìngs (T-235, T-23R, and T-24)
were Iater located to the east to confirm assumed bedrock geo'logy

and to investigate the possìbility of chemicals near the bedrock-

soil interface.

During the above Dames and Moore study several volatile organics
were found in the groundwater. In order to evaluate the groundwater

qua'ìity, both a shallow soìl aquifer boring and a deep boring (T-9

and T*8, respectively) were located jn th'is area.

Boring T-10, located between Buìldings 001 and 002" was drilled to
establish whether or not a bedrock trough predìcted by the Dames

and Moore study exists in this area" The locations of borings near

Buildings 001 and 004 are illustrated on Figure 2.0-1.

The procedures for drillìng, sampìing soi1, construct'ion of the
monitoring and sampl ìng point, and development are described jn

deta'il in Appendìx A" Geo'logic logs of each boring and specif ìc
construct'ion details on the well points are located in Appendìx B"

Appendix C summarizes fjeld observations made durìng driì ì ing.

Upon co'llection of the field data, soil samples were exam'ined in the
laboratory to verify field observat'ions and to note any obvìous

2 "0-2
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odors and textures. During th'is examination, representative samples

were selected for s'ieve anaìysis to assjst jn permeabìlity deter*
m'inatjons" The remaìning sampìes were then provided to LMS for
varjous chemjcal testing procedures"

2.3 GTOLOGIC FRAMEI{ORK

Publjshed reports of regional geoìogy of Dutchess County indjcate
that the IBM Plant'is underlajn by unconsolidated gìacia1 deposits

of sjlts, sands, and eìays over'lying shale or slate of the Hudson

Rjver Formation. Simmons et al " (1961) ident'ified the geology

near the IBM Poughkeeps'ie plant as primariìy stratified, fine-
grained lacustrìne depos'its and sand and gravel deposits of glacial
origin. Depositjon of lacustrjne deposìts occurred in relative'ly
quiet parts of gìacial lakes and typicaììy contajned ìayers of s'ilt
and cìay" Local sand and graveì depos'its are also of gìacial origin
and are reported to Ì^ange from clean sand to mixtures of sand and

gravel 
"

2 "3.I Bedrock

The study area of Bu'i ì d'ing 004 I i es approx imate I y 70 to 90 f t
above the Hudson River. Bedrock underìyìng the study area consists
of gray to black shale of the Hudson R'iver Formation.

tlevation contours on the top of the bedrock are shown on Plate 2.

These contours are based on the anaìysis of L4 borings drilled
durìng th js studyu 'logs of borings dril led during the Dames and

Moore study (1979), bedrock outcrop mapping, and avai'lable test
borìng logs from varjous IBM construction projects. These contours

reveal an irregul ar undul atìng surface" A bedrock high loeated

beneath Build'ing 004 and bedroek lows southeast of Buiìdt'ng 004

2.0*4
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dominate the general topography. North of Buiìding 004 an east*

sloping bedrock surface is bracketed by borings T-3, T*2A, and T-4.

Local depressions accentuating the 'irregular nature of the surface

are located near T-4" T*I7, and T-23R.

Cores of bedrock were taken at L0 locations, with depths of penetra-
-!J-- -a !l-- ,--lt,lon ranglng rrom b Eo ¿¿ ïE" Inspectlon or f,ne rocK cores ln-

dicated that the top few feet of bedrock are highìy weathered,

fractured, and considerably more permeable to groundwater flow than

deeper, unweathered bedrock" The few jnches of sed'iment overly'ing

the bedrock subsurface often conta'ined shale fragments.

2 "3 "2 Unconsol idated Materi al

Generaìly, two types of uncoRsofidated materìaì, siIts and sands,

are found jn this study area. The sjlt ìayer most often occurs

directly overlying the Hudson Rjver Formation and in turn is over-

lain by a sequence of increasingìy coarser sands. Coarse, un-

saturated f i 1l materiaì consi sting of sands and graveì 'is located

nearest the ground surface" A description of these unconsolidated

units and local variatjons'is given below.

2.3 "2.I Si lt. A gray to brown s j lt ì ayer rang'ing from 3 to 42 ft
in thjckness occurs east of locat'ion T*5, as seen in cross section

G-G' (Plate 3) and pinches out to the south of location T-17 against

the Hudson R'iver tormat'ion, as seen on cross sect'ion F-F' (plate ¡).
The silt layer occurs again west of Building 002 'in the vicl'nity of
T-8, but 'is 'interl ayered wjth a coarser sand as wel I as sand and

graveì farther to the south" Thjs unjt contjnues to th'in to the

south, eventual ly p'inchìng out in the vicinìty of T-10"

2.0*5
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It is 'important to note that this silt layeru whjch ìs up to 42 ft
jn thickness, overlìes most of the bedrock north of Buiìdìng 004"

As wjìl be djscussed lateru the lower permeabiì'ity of this unit
jnd'icates that it acts prjmariìy as a confining ìayer between water
jn the lower bedrock and the shallow sandy unjts located near the

surface "

2.3"2"2 Sands and Gravels. To the north of Buiìdìng 004, sìlty
sand commonìy overljes the fjner grained sìlt layer. In this area,

a thjn ìayer of silty humus (rang'ing from I to 3 jnches thick)
occurs at a uniform depth jn borìngs T-1, T'2" T-5, T-6u and T*7"

It js specuìated that an old pond, prevìousìy located in this area

(Pì ate 1), vvas responsible for depos jt'ion of th js organ jc mater jal 
"

Examjnat'ion of a lg4L topographìc map of the area substantiates that

the elevation of the pond bottom would correspond to th'is'layer"
Because the pond ex j sted prior to expans'ion of the pl ant, 'it i s

likely that the sands and gravels whìch overlje this humus ìayer are

fjll materials put into place durìng constructjon.

A pebbìy sand overl ies the si lt 'in borings T-3 and f *4 " These

borìngs are located close to underground drains and storm sewers,

wjth the bottom of the pebbìy sand corresponding to the invert
elevations of the pipes.

Many possìb jl'it'ies ex jst, both natural and man-made, to expl ain

why this area would contajn coarse-grajned materials" Among these

are that this materjal represents backfjìl used ìn the construc-

tion of underdrajns or general constructjon of the Building 004

area; that backf il I mater jal was used to f jl l 'in and regrade the old

pond area; and that an old stream, located in thjs area before the

pond lvas drained, may have deposited coarse-grajned materjal. The

locat'ion of th js coarse materì a1 , as d j scussed I ater u acts as a

2"0-6
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preferred channel for groundwater flow, lowering the water table
in this area.

In borings T-B and T-10, located east of Buildìng 001, coarser
grained sand and gravel occur both beneath and above the sjlt 1ayer.

It i s possible that these un jts represent deposits rel ated to
g'lacial events wh'ich interrupted the lacustrine depos'ition. These

units are poorly sorted sands with a permeab'i1 ìty intermediate
between the s'ilt and gravels" In boring T-10, where the pebbly sand

un'its are most predominant, a si'lty sand and sjlt layer overljes
these pebbìy sand un jts " The material above the bedrock 'in T-8 'is

sign'ificantly coarseru and therefore more permeable, than any other
natural 1y occurrìng un jt found 'in this program 

"

Fi I I mater j al cons'ist ìng of poorly sorted si lt, pebb'ly sand, and

gravel overlies the top 3 to 9 ft in the area of Buildings 004 and

001" This materjal does not jnfluence the movement of groundwater

because the water table is located below the bottom of this zone

except near locatjons T-1, T-3, and T-6. During periods of jn-

creased rajnfall and elevated water table conditions, underdrains

generaìly located at an elevatjon below this un'it would also keep

thjs fill materjal from becoming saturated"

2.4 HYDROGEOLOGY

2 .4 .L Hydro'l og 'i c Propert i e s

Water in the ground occurs in interstices between soil particles and

in fractures and discontinu'it'ies in bedrock. The source of waterin
the ground is precipitation which percolates into the ground from

the surface. Groundwater responds to the force of gravity and flows

2 "0-7
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downgrad'ient, i"ê., toward a lower head potential, and can be

considered constantly movìng 
"

Plate I shows the elevation with respect to mean sea level (ms1) of
water levels for the shallow observatjon wells, except T-17 and T-1,
as measured on 28 January 1981. 0n that date T-I7 was partia'lly
blocked, and the water level could not be obtaìned. A readìng on 5

January was thus used and js considered val'id because of the in-
sìgnificant change in elevatìon observed 'in other wel ls during thìs
period. Boring T-1 penetrates both the bedrock and sojl aquìfers.
As such, it represents an integrated value of both shal low and

confjned aqu'ifers. Because the head potentìa1 j s h ìgher in the
bedrock aquifer which T-1 penetrates, the statjc water level mea-

sured js slight'ly hìgher than 'it would be for the soil aquifer
alone. To correct th'is condìtìon, the measured value of T-1 was

reduced by 1.1 ft, proportjonate to the head differential seen

between the rock and soìl boring pairs in the area (ST-1 and T-3,

and T-23S and T-23R).

0bserved values of water levels ìn borìngs penetrat'ing the sìlt and

measuring hydrauìic pressures jn the rock, as jn T-23R and T-3, have

hìgher head potent'ial s than the shal lower borings in the area
immediately north of Build'ing 004. In th'is sìtuation, the silt
I ayer acts as a conf in'ing 'layer between the two zones, an expected

condit'ion because of the low permeabil jty of the si'lt, hydro-
1og'ica11y separating the lower bedrock aquìfer from the shallow sojl
aquifer.

In the deep boring, T-B, located northeast of Building 001, the
observed statjc water level was lower than that jn the adjacent

sojl aquìfer boring, T-9. These results are a reversal of the
trend observed north of Bui'lding 004, and indicate a downward

grad'ient. During the dri1f ing of T-B surface coarse sand and then

2"0-8
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a silty layer were found, followed by an extremely permeab'le layer
of gravel, pebbìes, and cobbles which produced 1 arge volumes of
water " Th js gravel I ayer, which direct'ly overl'ies bedrock, has a

"draìn'ing" tendency, produced by jts lowered hydrostatic head 
"

It is important to note that jn spite of the downward hydrostatic
gradient, a silt layer occurs between the top of the graveì and the
coarser sands at the ground surface. The silt tends to retard the
shallow water from percolation to the lower gravel aquifer.

The domjnant feature in the shallow water tab'le map (Plate 1) js a

trough paral'le1 to the north edge of Buì1dìng 004 and p'lunging

approximate'ly due west toward Spring Brook. The condition i s

caused by man'ipulation of the water table by underdrains which occur

under and north of Building 004 and by bedding surroundìng the storm

drain which runs parallel to the railroad tracks through the center
of the paved area between Buiìdings 004 and 006. Utility condujts
ìn the area al so may serve as groundwater drains. Borìngs T-3,

T-4u and T-5 also jndicate that f il I materia'l , which makes up the
top 5 to 10 ft of soì'|, is composed of coarse sand and gravel, which
'is more permeabìe than surrounding s'ilts and silty sands and would

act as an underdrain.

The sìgn'if icance of this groundwater trough ìs that l iquìd or
water-soluble chem'icals 'introduced jnto the ground will migrate
toward the axis of the trough and then due west toward Spring Brook.

It should be noted that this study was conducted during the low

rajnfall conditìons of the winter of 1980-1981, when the water table
was naturally lowered. With jncreased rain and subsequent rise in
the water table, the underdrajns w'ill continue to control the
confjguration of the shallow groundwater, directìng the flow above

the draìns 'into storm sewers or through the fjll surroundìng them

and eventualìy into Spring Brook"

2.0^9
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The burjed condujt of Sprìng Brook north of Buì1d'ing 004 js not
exerting a contro'l 'ling jnfluence on the groundwater flow" Evidence

for thjs can be seen at r-4, a soil-aquìfer borìng, located dìrecily
beside the culvert. The measured static water level in this well is
nearly 6 ft above the'invert elevation of the 72-inch rejnforced
concrete pipe (72-l'nch RCP).

The gradient or slope of the water table near the north corner of
Build'ing 004 js relative'ly un'iform, w'ith an average slope of z%

a'long the south s'ide of the trough and a s1ìght'ly higher val ue (5%)

to the north of the trough. The central axjs of this trough has the
shallowest gradìent, being less than L%.

Farther to the south, in the vjcjnity of Bu'ilding 001, the gradient
becomes flatter stjll, but contjnues to flow toward the west and

north" underdrains occur under all of Buììding 004 and probably
control the water table under the southwest portion of the building
as well as the northern corner of the bu'i1ding" underdrajns ane

not shown underlying Buildings 002 or 001.

2"4.2 Calculation of Groundwater Flow

Plate L shows the elevation (m.s.l.) of water levels in the observa-
tion wells as measured on 28 January 1981. Groundwater flows
perpendjcul ar to these contours and jn a downgrad'ient djrection 

"

The raLe of flow.is dependent on the slope or gradient of the water
table"

The rate at wh'ich groundwater moves is also related to the per-
meabil ity of the so'il or rock. Permeabiì ìty js def ined as the
capacìty for transmitting fluids, which is dependent on the sjze and

shape of pores or discontinujties and the size, shape, and extent of
interconnect ions of these pores 

"

2.0*Ì0
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The quant ìty of
calculated using

formul a:

groundwater wh'ich flows through an area can be

Darcy's 1aw, which is expressed as the following

Q=KIA
where:

Q = the quantity of water passìng through an area

K = the permeabì1ìty of the sojl or rock through
which the groundwater is moving as defined above

I = the actual grad'ient or head potential on the water
table

A = the area through which the groundwater passes

In examining the groundwater contours north of Building 004 (P'late

1), it becomes apparent that water in the sojl aquifer will migrate
to the trough north of Building 004" It js important to quantify
the groundwater flow in this 'immed'iate area (see Figure 2"0-Z) "

Darcy's law was used for this calculation and an explanation of
terms follows. However, the presence of underdrains and the
potential for channel'ized flow along the storm drain make calcula-
tions of total groundwater flow ìmprecise. The top of the water

table is intercepted by the underdrains and the water that travels
'in these pìpes is unaccounted for using this method.

The shaded reg'ion on Figure 2.0-2 shows the surface area used for
the determinatjon of the variables Ku I, and A in the above equa-

tion. "A," the cross sectìonal area, is the ìength of the sectjon
h-h't'imes the depth from the top of the water table to the lowest

po'int of i nterest .

Because both the saturated th'ickness and permeabif ity change ìn thjs
area, jt'is necessary to appoximate the contrìbution from each unit

2.0-11
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separately. To do this, four subdìv'isions of the aquìfer were

selected based on the geologic logs and est'imates of permeabil ity
from sìeve and hydrometer analysìs (Appendix D). These unjts
general 1y correspond to the geolog'ic logs jl lustrated in Appendix B

and described in Appendjx C"

The description, average saturated thjckness, permeabil ity, gra-

d'ient, and flow rate of each of these unjts are summarjzed in Table

2"0-I" Details are provided ìn Appendix D. The length of the area

used js 358 ft. The gradient of 0"027 for Unìts 1,2, and 3 is the

average water table s'lope, whereas the gradient of the fourth unit
js 0.016 based on the two rock borings jn the area, T-3R and T-23R.

In an area such as the upper plant, where varjous materials wjth

djfferent permeabilitìes are transmitting water, the total flow is
determ'ined by summing the calculated flow in each of these units.

As can be seen from comparison of these quantjtjes, approx'imately

65|/" of the total flow-through occurs on top of the Hudson River

Formatjon. A L6% flow occurs through the thin (average saturated

thjckness of 1 ft), coarse-gra'ined material close to the ground

surf ace. The permeabiì ity of this upper unit 'is approximately 15

times greater than the f iner sands d'irectly bel ow 'it and nearly 25

tjmes more permeable than the silt overlying the bedrock.

Groundwater contours from borìngs T-9 and T*10 jndjcate that there

is a very gradual slope of the groundwater table in the Buildìng

001 area to the northwest, toward Spring Brook" Water levels jn

existing borings MtlI-12, 18, and 19 located to the south of Buildìng

001 suggest groundwater flow almost due west from Buildìng 001" The

gradient in the area of T-8, T-9, and T-10 is flatter than that

occurring north of Building 004 and the thickness of the sì1t'layer
decreases to the south, while coarser materials increase" The

saturated thickness thus consjsts of a more permeable nìaterjal jn

this area.
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UNIT

TABN_E 2.0-1.

CALCULATED FLOï/J RATES NORTH OF BUILDING OO4A

SATURATED
TH I CKN ESS

(ft )

FLOh{
PTRMEABILITY GRADIEI'NT RATE(ftldav) (ft ) (qal /¿ I

51

DTSCRI PTI ON

Coarse-grajned filI, sand, and
grave'l .

Fineru deeper mateniaìs, primarì1y
s'i ì ty sand "

silt"
Weathered shale (top 5 ft of the
Hudson River Format'ion)

I

5.4

14 "7

Ã

0"045

1.4

0 "02v

0"016

72

27

48

300

447

/tt
4.027

0.07 0 "0?7I

N)

O
I

Jè

J

4

TOTAL

uu=u, a sectjon 358 ft long paraìlel to waten table contour (see Figure 2.0-3).



Gravel whjch occurs overlyìng the bedrock below borìng T-B has an

est'imated permeabì1ity of 2.2L x 10-3 cmlsec (6.26 f t/day) and

wjll conduct groundwater more rapìd'ly than adjacent sedjments" The

absence of th'is coarse gravel el sewhere, the I ack of detaì led 'in-

formation on the extremely changeable subsurface conditionso and the
extremely low measured groundwater gradìent prevent calculatjon of
lateral flow ìn this gravel layer or pocket.

2.5 LOCATION OF CHEMICALS BASED ON FIELD OBSIRVATIONS

The purpose of th'is section is to present informat'ion which may be

useful in interpretìng quantitat'ive results from analyticaì studies
of soil and water samples. 0bvìous1y, senses of sight, touch, and

smel I cannot detect s'ign'if jcant levels of some chemjcals which could
potentìaì1y exist in this area. However, the threshold of detect-
abilÍty of some ojls and common hydrocarbon compounds such as

gasolìne ìs very close to or wjthin the levels of slgn'ificance for
drinking water quality and health requirements"

V'isual appearance, touch, and odor of the soil and water during
drilling were noted by the dril1 ìng ìnspector" It is admitted that
detectìng odor under the very cold fjeld condjt'ions could have

caused some jnsensitìvity and ìnaccuracy to that particular sense.

It ìs likely, however, that an odor would have been missed as

opposed to sensed when it was not really there. Thìs, therefore,
must be cons'idered a conservat'ive approach to the location of
chem'icals in the sojl and water. Al1 samples were subsequently
inspected in the laboratory by a geochemìst who noted texture, odor,
and vjsual appearance of the soìl sampìe. These results are pre-
sented jn Appendix C. In generale a sour smell at the water table
and above was noted at T*1, T-24, T-3, T-5, T*8, and T-23" Some

fjeld reports include hydrocarbon odor, but these were not verified
in the I aboratory.

2.0-15
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CHAPTER 3"0

GROUNDWATER AND SOIL SAMPLTNG AND ANALYSIS PROGRAM

3. 1 GE NERAL

Thìs chapter wjll djscuss in turn the program of water samplìng

and that of so'il sampling. The water sampìing will be djscussed
generìca1ly because the sampling approach was used jn the 'init'ial
prob'lem identif icat'ion screen'ing and al so was appl ied to other
areas jn the overall env'ironmental assessment; jt'is also djscussed

as app'lìed specifjcally to the Bui'ldings 001 and 004 area investiga-
tion. The soil sampl ìng and analysis are discussed specif ical'ly
for the area because they were done to investìgate an ìdentjfied
potentiaì problem.

3.0-1
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3"2 GROUNDI{ATËR SAMPLING AND ANALYSIS PROCEDURE

3 "2.I Objectives

The objectives of the groundwater sampling and ana'lysis program

were:

ø Obtain sampìes representative of the full depth of
water ìn the aquifer beìng samp'led.

e Avoìd contamjnation of the sample, which is of prime
ìmportance when sampl ing for trace constituents as
in thìs program"

& Avoid loss of volat'ile constituents and gases.

& Anaìyze contributory physìcochemjcal parameters,
i.e., those whjeh might affect the movement of the
chemical constituents in the g'iven soi I s, as wel I
as the chemical constituents themselves.

3"2.2 General Methodoìogy

Sampling of this nature, i.ê.o groundwater sampling for primarily
trace constituents, is a relativeìy recent undertakìng, and some

pubì ished methods for sampl ìng are not appropriate for invest'igat'ion

of trace levels of materials. Our procedure was jnitjalìy based on

past iBM, LMS, and literature experience, but as experience was

gained, some modifications were made in the methodology, particu-

I ar'ly with regard to the depth compositing method "

Al I wel'ls sampìed jn this program had groundwater table with jn 20 ft
of the surface; therefore, all sampling was based on the suctjon

Ijft principle. Thjs meant that suctjon tubing only, not a pump,

had to be lowered into the weì1. The two methods of suction lift
sampl ing commonly used are perìstaltic and vacuum pumps" The

peristaltic pump has the advantage of sampl ing wjthout any ajr
contact and therefore'is jdeal for avoiding loss of volat'ile or

3.0-2
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gaseous constjtuents from the sample" The vacuum pump has the

advantage of a much h'igher rate of sampl ing than the peristaltic
pump, but can lose volatile and gaseous constjtuents jn the vacuum

f lask. Use of the high vo'lume pump 'is attractive when sampl ing many

wells because of the need to reduce field time, and thus costu to a

m'inumum. Based on these consjderations, LMS designed a sampling

train which took advantage of the benefic'ial characterlstjcs of each

sampì'ing pump. Fìgure 3.0-1 shows the sampl ing arrangement used "

Th'is apparatus was used for all sanpling runs except on days when

the vacuum tubing ì ìne froze; on those days the peristalt'ic pump was

used for al I sampl i ng "

As shown on Figure 3"0-1, Teflon tub'ing was used for the entire
sampling tra'in except the short pìece of Tygon tubing in the peri-
staltjc pump jtself and the gìass tub'ing at the vacuum flask.
Teflon js the least reactive material in wh'ich flexible tubing is
avajl able. In order to prevent any cross-contaminat'ion between

wells, each well had its own Teflon suction tube dedicated to it;
tubing was kept in marked plastìc bags at the LMS warehouse. Also

shown on Fìgure 3.0-1 js the short sectjon of Teflon tubing used for
all wells, 'i .ê., non-dedjcated" This vvas done because of the

expense of the Teflon valves. This sect'ion of the Teflon tub'ing was

rinsed w'ith de jonized water before each wel I was samp'led.

The method of composit'ing the sample over the depth of the aquifer

was subject to some development during the project" Init'ially, vve

followed a procedure of sampling near the bottom of the well. This

procedure assumes that because the water table is drawn down by the

sampìe pumping, the sample taken near the bottom of the well js
vertical'ly mixed" As the proiect proceeded, and IBMu LMS, and REWAI

developed a better understand'ing of the teehniques and the local
groundwater hydraulics jnvolved, vve jdentified certa'in shortcomìngs

3 .0-3
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wjth this procedure. Sanpling a highly permeable aquifer in this
fashion, i"€., one with l'ittle drawdown, would sample w'ith a bjas
toward the lower water; conversely, samp'l ing a poor'ly permeabìe

aqu'ifer, i "ê., one wjth large drawdown, would samp'le with a b'ias to
the upper water. In addition, there are some constituents of the

water that tend to float, for example, free oil and grease, and

others that tend to sett'le, i.e., those associated with silt par-
t'icles whjch penetrate the sand and well screen" It is clear that
no compos'iting method ìs perfect, given the variations from well to
we'll which can occurin the permeabi l ity and chem jcal const jtuents.

Howeveru based on the above shortcomingsu we decided that the best

compromi se solut jon woul d be to samp'le at three depths: near the
top, at mìd-depth, and near the bottom. For most chemical para-

meters, a composl'te was obtained by drawing equal volumes of sample

at each depth jnto the vacuum flask. For the volatjles, taken w'ith

the peristaltic pump, separate samples were taken at each depth and

shipped to the laboratory for composìtìng there; the laboratory
w'ithdraws equal a'l'iquots from each vial through the vial cap jnto

the syringe just prior to injection into the purge and trap system.

Thus the sampìe is composited without contact w'ith air" TOC and pH

anaìyses were performed on composite perìstaltìc pump samp'les. D0

was done on a peri staltic pump grab sampl e from m'id-depth.

Before beg'inning the sampìing program, a brief literature search was

conducted to determ'ine what contributory envjronmental factors m'ight

affect the movement of contaminants through the soil and the'ir
aff inity for the so'il. As was expectedu a'lthough I ittle detal'led
work has been reported on thjs topic, the primary factors were

found to be temperature, pH, dissolved oxygen, specìfic conductance,

and oxidatjon-reductjon potential (redox). Some of these param*

eters, €.9., temperature, pHu and specifjc conductancee can also be

3.0-5
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indirect indjcators of a chemjcal substance itself: for example,

sodium hydroxìde or a high temperature waste" Therefore, these

analyses were performed on each welì at each sampl ing, except
where freezìng condjtions precluded the field determjnatjon of
disso Ived oxygen.

Appendìx t contajns a reproduction of the fieìd jnstruct'ions
given to the sampl'ing crewso which exp'l a'ins in detail the se-
quence in which sampìing was performed. After takìng the temper-

ature profile and recording the stat'ic water level, the welI was

ba'il ed three times its vol ume. The reason for bai I ing j s to make

sure that the water beìng samp'led ìs representative of the water
jn the ground, not water that might have been in the well for a

period of tjme with an opportunity to change characteristjcs
because of evolution of constituents.

3"2"3 Sample Handììng and Anaìyticaì Methods

It js important that standard and approved methods of samp'le

hand'ling and analysis be adhered to, especiaì ìy when deaì ing with
trace constituents, as jn this program" Tables 3.0-t and 3.0-2
summarize the protocol for this project.

All anaìyses for prìority poìlutants, incìuding the EPA priorìty
poìlutants and the expanded IBM list, were performed by Recra

Research, Inc., of Tonawanda, New York. in order to meet requì-
sjte holding t'imesu sampìes were shipped via Federal Express

immedìate1y upon compìetion of a day's sampling" These were in
al I cases received by Recra the fo I lowi ng morn ing, therefore
meeting the requìred holding tìmes. Chaìn of custody uvas esta-

bljshed and adhered to on all sampìe shjpments" The remajnder of
the analyses were performed maìnly by LMS at its laboratory jn
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TASLt 3.0-l

CIITMiCAL ANALYsTS INFORI'IAIION

PARAMETER CONTAINERA PRTSTRVA TIVEô T I r'lt
HOLDI NGú ANAL YT I CAL 

A

MI tr-t00
oe rEcr rã,' 

b

LIHIT

Dl ssoìved oxygen G bottle & top Fix on sj te 8 hrs

to pH<2 28 days

l,iinkìer
(Azide Modlfi-
cat ion)

E I ect-rode

tlectrometric
Measurgnent

hfìeat sto ne
Bridge
Conduct imetry

Combu st i on
Infra-red
I'le t hod

Manuaì 4AAP
with distil-
lation

0.45 ¡m
fi ltration-
flameless atomic
abso rpt i on

0.45 pm
fi ltration-
digestion -
atom i c
absorpt ion

GC/r'ts

GC/MS

GS/MS

0.03 mslì

I ts/l

0.01-0.02 r,g/ìe

0.8 ug/1

Given in
Table 3.0-2

Given in
Table 3.0-2

Given in
Table 3.0-2

Given in
Table 3.0-2

Given in
Table 3.0-2

Given ln
Table 3.0-2

A¡nmonia Nitrogen

pH

Specific
Cond uc t ance

T0c

0il and Grease

Redoxc

Cyan i de s

Phenol s

14ercury

Met al s
(except above)

Volatile
0rganics
(Except Acrole ln
and Acrylonitrile)

Acroleln and
Acryìonitriìe

Base neutral
Extractables

Ac ld
Extr act ab I e s

Pest lc ldelPCB's

P,G

P,G

P,G

P,G

H? So
Cðo l 4

4"C

0etermine on
slte

2 hrs

Cool, 4'C 28 days

b

H^SO, to oH(2
c6oll q'c

Cool, 4'C
H,SOO to OH<2

28 days

28 days Liquìd-Liquid
extract ion wi th
trichlorotri-
fl uoroeth ane-
gravimetric

El ect rode

5 *s/1

Colorimetric 20-30 tg/le

P,G

P,G

G, Teflon-
I i ned septum

G, Tefìon-
lined septum

G, Tefìon-
ì i ned cap

G, Teflon-
lined cap

Tefl on-
ned cap

Cooì, 4'C

Cooì,4'C
NaoH to pH>12
0.008% NarSrO,

Cooì, 4'C
H,SOO to lH<2

Coo.l , 4't)
0.008U Na2SZ03

Cool, 4'C
0.008Í Na2S203

Cool, 4'C , 14 days
0.008Í NarSrOr"

14 days

28 days

3 days

7 days (until
extract ion)
30 days (after

d

P,G

P,G HN0, to pH(2
0.08y KzcY?07

28 days

P,G HN03 to pH<z 6 mos

d

d

H-S0.
olooåE

Cool, 4'C

extraction)

7 days (untl'l
, extract ion)
" 30 dàys (after

extraction)

, 7 days (untll
' extractlon)

30 days (after
extraction)

to pH(2
Na2S203

Cool, 4'C
0.008Í llarSrO,

GCl14S

þLu
I

å-
. Èrm
?D. t..
lHo in
o shou ì
eDet 

ec

40 CFR Part 136, Fed Req., Dec. 18, 19/9.
tion l.lmlt varies dependinq on sanple and lnstrument, Range glven where dlfferences occur
fonnation given ln 40 CFR Part 136.
d only be used in presence of residuaì chlorine.
tlon ìjmit varies depending on voìunre of sample available fr:r analysls.
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TABLE 3.0-2 (Page I of 4)

DETECTION LIMITS OF METALS AND ORGANICS

PARAMTTER
DETTCTION LI

( pq/ 1\ HIT

Al uminum
Ant Ìmony
Arsen ic

b

Beryì 'li um

Cadm i um

Chromi um

9oppBtIron
Le ad
Mercury
N'ickel
Selenium
S'il ver
ThaJ I'ium
tln
Zinc
Z-chl oropheno ì
2 

"4-d'i 
ch I oropheno'l

2"4-dimethy'lphenoì
4,6 dinjtro-o-cresol
2 ,4-di n i tropheno 1

2-n itrophenol
4-n i trophenoì
p-chl oro-m-creso I
Pentachl orophenoì
Pheno I
2 

"4,6 
-tr i ch 1 oro-pheno I

Acent aphthene
Acentraphthyl ene
Anth acene
Ben
Ben
Ben
Ben
Ben
Ben
Bis
Bis

d ne
a) anthracene
a) pyrene
b) fl uoranthracene
g,h,i) perylene
k) fl uoranthene

2-chl oroethyl ) ether
2-ch1 oroethoxy)

zi
zo
zo
zo
zo
zo

(

(

100
100-500

1-3
3-5
3-5
4-6
4-6
20
20

0 "B-2
20-30
2-4
5-10

20-200
200-800

4
2
2
(.

20
50
5

10
2

5
2
2

2
2
2
25
5

10
5
25
5
10
10

met h ane
Bi s (?-chl oro j sopropy'l )

et her

3.0-B a
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TABLT 3.0-Z (Page 2 of 4)

DETECTION LIMITS OF MTTALS AND ORGANICS

PARAMTTTR
DETECTION

(us/1
LIMIT
)o

Bj s ( 2-ethyl hexyl )
phthal ate

4-bromophenyì phenyl ether
Buty'l benzl phthal ate
2-c h I oron aphth ai ene
4-ch I oro-phenyì

phenyl ether
Chrysene
Djbenzo (a,h) anthracene
I,2-djchlorobenzene
1,3-d ichl orobenzene
1,4-d'ichlorobenzene
3, 3' -d'ich I orobenzid ine
Diethyìphthal ate
Dimethyì phth al ate
Di-n-butylphthal ate
2,6-djnjtrotoluene
2,4-djnjtrotoluene
d ì -n-octyl -phtha'l ate
L,z-di phenyl hydraz i ne
Fl uoranthene
Fl uorene
Hex ach I orobenzene
Hexachl orobutad i ene
Hex ach I orocyl copent ad j ene
Hexach'loroeth ane
Indeno (I,2,3-cd) pyrene
I sophorone
Naphth al ene
Ni trobenzene
N-N i trosod imethyl an'i ne
N-N i trosod i -n-propy'l ami ne
N-Ni trosodi phenyì ami ne
Ph en at hren e
Pyrene
2,3,7, B-t etrach.l oro*

d ì benzo - p- d'iox'i n

I,2,4-tri ch I orobenzene
Acrol ei n

Acrylonitrjle
Benzene
Bi s-ch'loromethyl ether
Bromod i ch I orometh ane

5
z5

10

10
10
3
25

10
10
?5
25
10
25
2
2
5

5
25
10
?5
25
2
10
25
25
10
2
2
10

4
4
4
25
10

4
1

2

3
20I

3 " 0-Bb

s-1 0



TABLE 3"0-Z (Pase 3 of 4)

DETECTI O N LIMITS OF MTTALS AND ORGANICS

PARAMETER

DETEU I ION Ll
( pq/ l\

MII
a

Bromoform
Bromomet h ane
Carbontetrachl oride
ehl orobenzene
Chl oroethane
2-chl oroethyl v'inyì ether
Chl oroform
Chl oromethane
Dibromochl oromethane
Dichl orodi fl uoromethane
1,1-djchloroethane
I,z-dichl oroethane
L, L-d i ch I oroet hy1 en e
Trans-1, 2-d i chI oroethyl ene
I"z-dichl oropropane
Ci s-l,3-d jchl oropropane
Trans-1,3-d j chl oropropane
Ethyì benzene

hylene chloride

"2,Z-tet 
r ac h I oroeth ane

rachl oroethyì ene
uene
,1-tr jchl oroethane
o?-trichl oroethane

Tr j ch I oroethyl ene
Tr ichl orofl uoromethane
V'inyl chl oride
Al dri n

a-BHC
d-BHC
ô -BHC
y.BHC

Chl ordane
4,4 ' - DDD

4,4 ' - DDE

4,4',-DDT
Djepdrin
a-Endosul fan
p-Endos ul fan
Endosulfan sulfate
Endr i n

10-20
5-10
2-5
2-5

5

10
3-5

5
4-5

5

3*5
1-5
1-5
1-5

5

5

5

1-5
Met
1r1
Tet
Tol
1,1
1r1

3-5
1-5
I-20
1-20
2-5
2-5

5
1-5

5
0 .05-0 .06

0 .05
0"05-
0.05-
0"05-
0.1-

0.
0 .05-

0.
0.

0"2
0.1
0"06
1

05
0 .06
05
05

0"05-0.1
0.05

0.05-0 .2
0"05

3.0-Bc



TABLT 3"0-2 (Page 4 of 4)

DETECTION LIMITS tJF MTTALS AND ORGANICS

PARAMTTER

DITECT ION LI
h,q/1)

MIT
a

Endrjn a1 dehyde
Heptachl or
Heptach'lor epoxide
PC B-1016
PCB-T22L
PCB-1"232
PCB-T242
PC B-1 248
PCB-I254
PCB-1 260
Toxaphe6e
ACetone
L"2:!ibromo-3- 

O
cn I or0propanek

Epichl orohydrjn"
Ethyl eneimi¡e"
lsopropanol" b
Methyì ethyl ketone" h
Methyl i sopropy'l $etone"
-proplolacloneh

Tetr ahydrofur an'
1,1,2-trichl oro-L 

bZ "2-trifJ uoroethane"
Xyl eneD
2- acet am idof I uoroeneb
4- am j nob'i phenyÅu
t-butyl benzene"
4-d'i methyl am'i no azobenze ne
Methylene (bis)62-

chloroan'ilinei
a -n aphthy'l am i nel
É-naphthyl ami nei
4-n'itrobi phenyì "
- .,. u
Pyf'10 r ne h
Hydroqu'inonei
Methoxych'lor'

0"05
0.05-0 . 1

0"05-0"06
1

I-2
1

i
0.5-10
0.5-1
0.5-1
0 " 1-0.7

10
15

b

50
20
25
10
10
30
10
10

10
10

10-15
I0-20
L0-20

20

5

5

0-I 20
15
10

0 I-0 "2

aDetectjon I'imit may vary depending on sampìe and machjne
varjabil ity. Range gìven where djfferences occur.

bNot on EPA priority po]l utant I i st.

3.O-Bd



Nyacku New York" Standard jn*house procedures of sampìe custody

trilere used. 0ne sampìe for ammonia was spì'it and anaìyzed by

Camo, Inc., of Hyde Park, New York, ds a quality control check

against the LMS ammonia analysis.

In generaì, LMS used either Standard Methods or EPA-approved tech-

niques for its fjeld and ìaboratory ana'lyses. Recra used the EPA

April L977 Protocol for Priority Pollutant Determjnation. 0il and

grease analyses vvere done by gravjmetric method, with a detection

I imit of 5 mgll.

3 "3 SOIL EXTRACTIONS

Based on early results of water anaìyses, some attention was focused

on heavy metals in the area: it appeared that the metal concentra-

tjons found might be caused by the presence of elevated levels of

metal s 'in the soi'ls " Heavy metal s genera'lly adsorb to a f a jr degree

on soils (wjth a degree of dependence on pH and redox potential),

and, therefore, so'il analysis is necessary for determ'ining the total
amount available for potential leaching.

The anaìytica'l technique used is that descrjbed in Castellano
(1973) , Isaac and Johnson (L974) " and Ritter et aì . ( 1978) . It
cons jsts of dry ash digestion at 550"C, fol lowed by acid leach'ing

with HCI at 120'C" The samp'le thus treated js filteredn and the

filtrate analyzed by fìame atomic absorption"

Samples ¡yere chosen to be representative of the various soil
lenses jn B of the L2 borings in the 004 area. Sanples vyere taken

in the unsaturated zone, as well as the saturated. A total of 15

d jfferent samp'les were analyzed "

3"0-9

l,awlen, N6atr.rsky ffi/ Skelly Engireeers



Metals tested were antìmony, chrom'ium, cadm'ium, nickel, and lead.
Thjs choice was based on a review of the groundwater data available
at the time, whìch indicated that these were the metals most 1ìkely
to exhibit elevated concentrations.

3.4 RESULTS

Tables 3.0-3 and 3"0-4 are summaries of the field data collected ìn
the 001 and 004 areas, respectively. Included on these tables are
the well depth; static water levels before and after bailing, and

after sampl ing; bail ing volume; sampl ìng depths; and comments on

unusual occurrences. Refer to Section 3"2"2 for the rationale for
samp'l ìng at various depths.

Appendix F conta'ins the temperature profiles obtajned on the wells
in the f ield. Tables 3"0-5 and 3.0-6 summarize al I the chem'ical

data collected from the groundwater jn the 001 and 004 areas,
respectiveìy" It should be noted that for analyses of the con-
ventional constituents, al I results are reported, i.ê., even if a

constjtuent was not detected" For the ana'lyses listed under or-
ganics and metaìs, those compounds or metals not detected are not
ljsted. Complete results of these ana'lyses are in Append'ix G.

It should also be noted that not al I organics or metal s were
analyzed each time. Initjal samples were analyzed for all EpA

priority pollutants p'lus the additional organics and metals commonly

used by IBM. These jnitjal sampl ings showed no base neutral s or
acid extractables and very low concentrations of pestìc'ides/pCB"

3 .0-10
X,awlex', &z$atusky 6/ Ske1ly Eng,ixaeens



TABLE 3.0-4 (Page 1 of 2)

FIELD DATA SHETT
BUILDING OO4

STATION DATE TIME

ST- I 10/24/80
11 /?5 /80
12/10 /80

l.¡ELLA I.IATER

DEPTH (ft) LEVEL (ft)

I 200
1430
ì530

l4 '0u
l4 '0"

LEVEL AFTER
BATLTNG (fr)

gr6¡r

7tg"

11 'g"

l4'4"

l2'0"
12'0,'
ll !0"

and surface
9'0", l0'6",

l2'0,,

CAPACI TY
(gal )

0.6

1.8

VOLUME
(sal )

lo

5.5

DEPTH
(ft)

LTVEL AFTTR
SAMPLING (ft) NOTES

Let wel I recover
to l3'0" before

7'6-1 /2"l4'0', 9'0
or^
7'9

¿.5
l.B
l.B

0.6
0.6
0.6

8' 10"

8', I u

8',0"
8',2"

7r3'!

7'6',

7'5u
7 ',7',

1/13/81 1040 l4'0"

r/r3l8l

?/12/81

I 240

0841

26',4"

26'4u

7',7 u

6'4"

6'6 "

8'2"

2A 10

1.8

5.5

5.1

B'0", l6'0""
24'0"

8'0", 16'0",
24',1',

l2'0", lg'0",
26'0u

4 1/13/81 .1400 
2B'0u l3'7u

l/13/81 ]630 l9'4u '10 , 9,,

3/18/81, 1600 19'4u 10'3u

Â 1/14/91 0847 18'6" ì2'5u

1/14/81 0857 13,3u l0'lu

l7 1/14/81 I ì00 34'6'

0.8

0.8

0.55 I .65 l3'6'

0.27

l4'6"0 l5'6u,
i6'6u

.l8,0",25'0u"

32'0"

l2'3"

s I in

Could onìy get
total of ì gaì ìon
from well - used
this for sarnpìe;
(sampl e si lty) .

Kept bailed volume
as part of sa;rpl e
well drawn down

Littìe water avai l -
abìe sampled àt one
riepth onìy; wel I ran
dry qu i ckì y.

Ã
(t

?

N

aAll measu.ements from top of casing

ì7'3u 1.6 4.7s 17 , 3,' l7'3u



TABLE 3.0-4 (Page 2 of 2)

FIELD DATA SHEET
BUILDING OO4

l{ELL 
A

l^lATER
STATl ON DEPTH (ft L LEVEL (ft)
I 2/r2/8r t2r5 43'8,' 2'11"

23R 2/13/81 0930 49'0,' 9' L"

23S ?/13/83, 1045 15'6" l1'11"

¿+ 2/r3/8L 1215 56'1u 7' 10u

3 3/18/81 1100 41'8u 6r9I

aAll *easrrements from top of casing.

CAPACI TY
(gal )

VOLUME
(sal )

LEVEL AFTER
BAILING (ft)

9'6 "

11'11u

g'1u

7t6"

3.73 11. i8

0.32 9.7

4.42 L3.?7

3.2 9.7

11.41 11,9"

DEPTH
(ft)

l?'0" , 27'0" ,
42'0"

l1'0",29'0",
47',0"

LEVEL AFTER
SAMPL I NG (ft)

4r6il

9r4Í

11 ' 11"

7'10"

7r0I

NOTTS

12'6",13'6",
14'6"

9'0"r 3L,6u"
54r0Í

8'6uo 24'0*,
40'0uÕ

I

e



TABLE3.0-5(Page 1 of 2)

ENVIRONMENTAL ASSTSSMENT OF
WELL SAMPLING RESULTS BUILDING OO1

STATION DATT

Mul-19 t1/?4/ïgc NR

DO

(ms/l )

SPEC.
COND.

(pmhos/cm)

NR

T0c
(mg/l )

OIL AND

GREASE
(ms/l )

NR

REDOX

NR

340

370

330

N

t)
NH^-
(mü/ pHa 0RGANICS ( b

Trans-1,2-d ichloroethyìene - 68
letrachìoroethylene - 31
L,1,L-trichloroethane - 65
Trichìoroethyìene - 350
a-BHC - 0.051
Phenols - 10

Trans-1,2-dich loroethyìene - 49
Tetrachlcroethyìene - 120
1"1"1-trichloroethane - 14
Trichloroethyìene - 520
É-BHC - 0.05'
Cyanides - 16

1,1-dÍchloroethylene - (2
Trans-l,2-dichìoroethylãn e - L2
1,1,1-trichìoroethane - 6
TrichIoroethyìene - 1800
Trichlorof luoromethane - 2
Vinyì ChìoriÇe - 18
¿-Rl-ll'- ô ô?l

ô-BHC - 0.13', t
Heptachìor - 0.06'

MTTAL
(mq/l jr

At - 1.0
Zn - 0.046
Ct - 0.010
Pb - 0.04

Zn - O.Cl

0.11 /7 .2 NR

2/4/8r 2.L

2/4 llrd

Å

d

0.025 6.8/ 1110 5"7 32. I

)) 4.2 7.2/ 1051 4.5 <5

0.063 7 .3/ 1178 17. s <5

!

sb - 0.2
Zn - 0.005

Cu - 0.01
Pb - 0.03
Zn - 0.016

9 214/8t NR Chìoroethane - (5
Chloroform -4
Dichlorodifl uoromethane - 7
1,1-dichìoroethane - 120
1,1-d ich loroethyì ene - 46
Trans-1,2-dichìoroethyìene - 160
L,2-dichìoropropane - 460
Tetrachìoroethyìene - ( 2
1, l-, 1-trichìoroethane : 1700
Trichloroethyìene - 1.100
Trichlorofluoromethane - 700
Vi nyì Ch ìor icje - 40
Aldrin - 0.05'
a-BHC - O.0Bl
E-BHC - 0.13:
ô-BHC - 0.141
?-3HC - 0.081
Heptachìor epoxide - < 0"01
4,4'-DDE - < 0.01
Cyanides - 76



TABLE 3.0-5 (Page 2 of 2)

ENVIRONMENTAL ASSTSSI4ENT OF

}IELL SAMPLING RESULTS BUILDING OOl

DO

STATION DATE (nq/
NH^-N
('nd¡l ) pHar)

5PtU.
COND.

(rmhos/cm )

T0c
(mq/l )

UIL AI\ U

GRTASE
(m

RTDOX
(MV )

360

/1) ORGANICS (¡ q/l )b
METALS
(ms/l )

b

10
d 0.154 7 .5 / I?34 4.7 <52/ 4/81 4.5

flfirst vaìue done in fÍeìd,2nd value done in lab.
lCompounds or metals not listed were less than the detection limjt.
!ful l scan performed including addjtlonal organics and metals.
lVoìatiie scan and pesticide/PCB scan performed pìus phenoìs and cyanides; metaìs scan
|Fuì l scan performed.
'Compound indicated but level too low for GC/MS confirmation.

1,1,1-trichloroethane - 4
Trichloroflugromethane - ( 2

-BHC - 0.05:
-BHC - 0.02'

Cr - 0.006
Pb - 0.c4
Zn - 0.016

I

Øg



TABLE 3.0-6 (Page L of 2 )

ENV IRONMENTAL ASSESSMENT
WELL SAMPLING RESULTS BUILDING OO4

5PtC.

STATION DATE

sr-l ro/24/80d NR 72.3/ /7 .05 NR

LL/?5/80 0.95 39.9/31.5 5.6/6"4 1060

DO
(mq/l )

NH"-N 
a

(md/ì )
COND.

(¡mhos/cm)

1186

l4I2

429

426

T0c
(ms/ì )

UIL ANU

GREAST
(mq/l )

NR

REDOX
(uv

NR

240

250

290

pHb ORGANICS (¡¡ /r)c

Chloroethane - 10
Chloroform - (3
L,1-d ichìoroeThyì ene - 1.

1,1-dichìoroethane - 35
1,1,1-trichìoroethane - 150
TrichIoroethyìene - 5
Phenols - 10
u-BHC - <0.05S
É-BHc - õ-.2c

Endosulfan sulfate < 0.05S

None detected - only
Selected Volati ìes anaìyzed

NR

1,1-dichìoroethane - 26
1,1,1-trichìoroethane - 11
Trichloroethyìene - 4

None detected

Trichlorof.ìuoromethane - 3

iVIETALS
(mq/ì )'

At - 0.4
f¡r - ô l?a
Fe - 0.2?
Ni - 0.39
7n-AAE-)

Cu - 0.016
Fe - 0.22
Ni - 0.18
Zn - 0.109
NR

NR

24.0 3r.? (?)

<5

¿Ê
I

Ð

r?/70/8a

r/13/ïLe

r/13/ïre

2/12ßLt

<0. 03/

25.2/

6.8/6.6

/s.e

0.85

NR

NR

2.15

11. 5

13.4 sb - 0.1
Cr - 0.004
Cu - 0.056
Ni - 0.03
Zn - 0.069

2A

4

0 "8r2/

0.t78/

0.35

/10.7

8. s/

/5.7

9.7

3.3

230

?30

<5

<5

sb - 0.2

sb - 0.2
As - 0.005
Zn - 0.060I/13/8Ie NR 927

5980
1.797

503

7I <5

<5

280 None d

NR

None detected

5 L/t3/81
3/TB/BIE

0. 798
0. 70

lTT.6
/1T.9

I/T4/}IE NR 0. 90 / 6.5

7

Õ

5

0

NR

.5

Zn - 0.013
130
1s0

t\n
Ca - 120
Na- 54
Cr - 0.066
A9 - 0.015
Zn - 0.051

6 8.5 -U
-0
-0
-0

Sb

óe
Cd

Cu

7n

I
005

nno

<5 230 Trichlorofluoromethane - 5

- 0.028



TABLE 3.0-6 (Page 2 of 2 )

ENVI RONMENTAL ASSESSMENT
IIJELL SAMPLING RTSULTS BUILDING OO4

STATION DATE
DO

(ms/l ) pHb
NH"-N 

a

(md/l )

SPEC.
COND.

(¡mhos/cm)
T0c

(mq/l )

OiL AND

GR EASE
(mq/l )

0.067 /6.2

0.108 /6.2 578

0.161/ 738

549 3.5 10 .0

4.0 1E

RE DOX
(MV) 0RGANICS (uq/1\c

210 Trichlorofluoromethane - 5

230 Trichlorofluoromethane - 5

¡ITTALS^
lrno/l )L

7 L/t4/8f NR

L/T4/}IE NR

0 .35 16.3 (?) 310

cd - 0.011
Cr - 0.008
Cu - 0.014
Pb - 0.8
Zn - 0.026

cd - 0.008
Pb - 0.06
Zn - 0.012

sb - 0.3
Cu - 0.024
Zn - 0.047

Cu

7n

1 2/18/8f

!7

23S 2/13/8rf i.3 0. i68/ 6.e / 7I0

23R 2/t3/sf 0.4 0.2s21 8.L/ 445

¿4 2/r3/BLe 0.6 0.102/ 7.81 726

6.72/ 8.8/ 1187

4.?

3.5 /Ê

¿q ¿Ê

3.5 <5

7.5 <5

748 6.5 <5

370

363

362

371

Trichlorofluoromethane - 3

o-BHC - 0.03
7-BHC - 0.02
Endosu'lfan sulfate - 0.17
a-Endosulfan - < 0.01

Methylene chloride - 33
Trichlorofluoromethane - 31
a-BHC - 0.02
?-BHC - < 0.01

L,1-dichloroethane - 72
1,l-dichloroethylene - ( 5
1,2-dichloropropane - 817
Methyìene chìoride - 12
1,1,l-trichloroethane - 33
Trichloroethyìene - 140
a-BHC - 0.06
?-BHC - < 0.0i

01
00
00

-U
-0

2

7

o

¡

sb - 0.2

sb - 0.2
Cr - 0.010

Cu - 0.078
Zn - 0.016

D-13 2/L3l8rf ?.2

200 Trichloroethylene - 6

Notes: NR - not run.
a-.
;First value done by LMS: Znd value done by Cano.
]First value done in field;Znd value done jn lab.
iCornpounds or metals not listed were less than detection limit (refer to footnote by date for groups of cpds run).
lFuìì scan performed incìuding additional organìcs and metals.
iVolatiìe scan perfonned pìus phenoìs plus cyanides.'volatile scan and pesticìde/PCB scan performed pìus phenoìs pìus cyanides.
rCompound indicated but too low for GC/MS confirmatjon.

3/18/81e 0.5 0. 32 /7 .4 7n - 0.Q76



The additional IBM organics and metals were also not found. There-

fore, add jt jonal sarnp'lings for organ jcs on the wel I s jn the 001/004

area were mainly for the volatile priority pollutants, cyanjdes, and

phenols onìy" Each samp'l ing date in Tables 3.0-5 and 3.0-6 js
footnoted to show whìch scans were performed on that date.

Table 3.0-7 conta'ins the data col lected on the soi I extractions 
"

Included on the table are the grade elevations, depth of the sample,

percentage of dry so'l 'ids, and the mg/kg of each metal f ound.

3"0-15
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TEST BORING

NUMBTR

SOIL SAMPLE

NUMBER

CONCENTRATI ON (ms/kg ) 
a

TABLE 3 "O-7

SOIL EXTRACTION RESULTS
METALS IN BUILDING OO4 AREA

DEPTH OF SAMPLT
FEET BELOI{ GRADT Sb Cr Cd Pb N.i

CÐ

O
!

C¡

T-24
T-3
T-3
T-?
T-4
T-5
T-6
T-6
T-7
T-7
T.I7
T-I7
T-23
T-23
r-?3
T-24
T-24

MTAN

usb - Ant'imony
Cr - Chromium
Cd - Cadmium
Pb - Lead
N'i - Nickel

3-A
4
6-A

L2-A

7-A
3-B
3-B
5

12-A
5-A

10-A
23-D
28-A
28-A

<5
<5

7
<5
<5
¿E

<5
<5
13

6
<5

5
10
<5

10
<5
<5

<5

J
3-A
5-A

4-6
3-4
5-7

17 -19
3-3 .5
4-6
8-10

1"2-I4
4-6
4-6
4-5

16-18
4-6

14-1 5
42-44
50-52
50-52

14
22
20
T4
20

¿

15
l4
16
T7

24.
24"
1^

17.
14"
19.
18.
trz"

J
2
I
E

3
¿

1

I
0
3

i
1

6
5
7

4

<0.125
<0.125
<0 " 125
<0. i25
<0. i25
<0 " 125
<0 " 125
<a.I25
<0.125
<0 " L25
<0. 125
<0 " i25
0.232

<0. 125
<0 .125
<0.I25
<0.125

3"82
9.42
2 "50
5"82

10"18
TL "25
12 "58
7"08

10 .15
13 "50
12 .68

6 "42
23"58
7"00
5 "42
4. 18
7.tB

L5"25
?4.42
16 "32
L8 "42
23.25
26 "75
27 "58
i6 .50
16.4?
14"88
24.3?
2L.25
12 .08
14 "32
17 .68
20 "75
21"82

4
2

4
5

4

17.6 <0.125 8.98 19"3
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APPENDIX A

SOIL SAMPLING, DRILLING,
AND l,lELL POINT INSTALLATION



APPENDIX A

SOTL SAMPLING, DRILLING, AND

WELL POINT INSTALLATION

DRILLING AND SAMPLING

All drilling equipment and operators
Investigations Inc " One supervisor,
to each drilling crew.

PROCEDURES

were provi_ded by Empire Soils
provided by REWAT, wâs assigned

Two truck-mountedn hollow-stem auger drilling rigs \¡/ere used during
the drilling procedures. one was a central Þtining Equipment (cME)
Model 55 and the other an Acker Model- AD-2. Both units were powerec
by Ford industrial engines and used 140-pound hammers to drive the
split-spoon samplers" Both rigs were capable of coring with either
compressed air or water and used. the same sized hol-low-stem augers.
Similarities between these rigs thus assured. that a uniform drilling
procedure was followed"

Continuous split-spoon sampling of the overlying soils was conducted
with a 2-i-nch O.D" , 2-foot split-spoon sampler" Af ter being advanced
2 feeL, the spoon and sample v/ere removed and the augers advanced
through the same 2-foot j-nterva1" rn this wây, only undisturbed
soil samples ldere collected" Acker hol1ow-stem augers with a 6-inch
O"D- and 3-3/B-inch I"D" were used. during the drilling procedures"

An NX roller bit was used to cl_ean the hole
and an NX core barrel with a 2.97-inch O"D"
were used to collect rock samples.

at the top of bedrock
and a 2"I6-inch I"D"

Soil samples were logged in the field prior to removal from the
spoon and the amount of recovery was measured" once ]ogged, the
samples were transferred to unused. B-ounce g'lass jars with metal
screw caps " The soil samples \^/ere then t.ransported to REWA1 's

R@" wnf,ght ags@Gnat@Be frmc"
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Harrisburg office where each sample jar was examined. for cÌrÌ.¡ g'orr

spicuous odor" Samples which were considered to be represcntative
of the principal aguifer units were selected for sieve and hydrometer
analysis" The remainder were returned to LMS for chemical analvsis.

Rock cores were measured for recovery while still in the NX barrel"
After measurement, the cores were placed in properly label-ed boxes
and returned to the possession of IBM, where they were stored in
Building 077 "

PIEZOMETER AND STANDPTPE CONSTRUCTTON PROCEDURES

In the construction of all wells a basic design was followed in
order that unj-formity be maintained. The controlling feature which
necessitated variations was the el-evation of the static water level
(SwL) with regard to the local stratigraphy and the top of bedrock.

variatj-ons of this basic design will be discussed later.

Except in cases where a shalLow soil aquifer boring was located
adjacent. to a deep boring, the following procedures were followed.
A continuous split-spoon sample was colÌected, followed by ad.vance-
ment of the auger to bedrock" After cleaning the hole with an NX

sized roller bit, an NX core barrel was used to collect rock samples.

Schedul-e B0 flush joint, threaded 10-slot
either within or'above the bedrock unit.
flush joint, solid PVC pipe was fitted to
to 2 feet above ground surface"

screen was installed
Threaded Scheaule B0

the screen and extended

As the augers were withdra\dn, Morie OON sand was poured into the
annular space to a leve1 1 foot above the top of the screen" One

foot of bentonite was then placed above the sand" A mixture of
sand-cement mix and 2eo bentonite was then used. to grout the remaind.er
of the hole to the ground surface" A 4*foot lenqth of A-Ínch diameter

a@" wrflght age@Gflat@s, flme"
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threaded steel protector pipe v/as then placed around the PVC riser

pipe. In appropriate locations such as railroad' sidings' a curb

box was used instead of the steel protector pipe and finished flush

to the ground surface

Threevariationsuponthisbasicdesignwereutilizeð..Thefirst
isarockpiezometer.AsseenonFigurel_l,thestaticwaterlevel
is in the soil zoneand the screened interval located in the bedrock"

ThisconfigurationpermitslneaSurementofthehydrostaticpressure
in the rock aquifer since it is sealed from the upper units" Con-

tinuoussoilsamples,depthtobedrock,aSamplingpointforcollecting
waters in the bedrock aquifer' and hydrostatic head in the lower

aquifer are provided with this design "

A second variation is the rock aquifer standpipe" Tn this configuration'

(FigureI.-2\thescreenedintervalisplacedabovethestaticwater
level,bothofwhicharelocatedinthebedrock"Thisdesignwas
utilizedwhenbedrockwasencounteredabovethewatertab]'e"Such
adesignprovidedsoilsamples,elevationtothetopofbedrock,
thestaticwaterlevel,andasamplingpointtocollectwatersamples
which maY contain free Product'

.A third variation is the soir aquifer standpipe. rn this configuration'

thetopoftheScreenislocatedabovethestaticwaterlevel,both
ofwhichoccurinthesoilabovethetopofthebedrock.This
boringwasdesignedtoprovidesoilsamples,elevationstothetop
of bedrock and the water table' and an interval :for coltecting water

samplesrepresentativeoftheentiresoilcolumn.Atrefusal,the
NXcorewasadvanced5feettoinsurethatbedrockhadbeenproperly
located and to collect a sample of the bedrock unit' This bottom

5 feet was then srouted back to the 
"o: ": ::":::n 

""u 
allowed to

cure before placement of the screen and riser pape"

One additional variation not

boring located beside a rock
visuallY dePicted
piezometer" This

includes the soil

design is identical

tr"@, wrflght 488@Gnat@8Ð flnc'
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to the soil stanopipe except that soil samples were not colfected
since this would duplj-cate the efforts of the adjacent rock p¡-e-
zometer" For the same reason, the boring did not extend to bedrock.

QUAL]TY CONTROL

In order to reduce the potential- of contamination of soil and. water
samples from drilling procedures and materj-als used in well con-
struction, several precautions lested berow \^/ere taken.

The first precautíon \^/as to use sanitized flush joint threaded pVC

pipe in all borings" This PVC pipe processed. by Timco of prairie
du sac, wisconsin, \{as slotted, sani-tizeð., and packed j_n plastic
prior to shipment" The PVC remained in this protective packagi-ng
until actua]ly placed in the boring" Furthermore, this pipe did
not come into contact with equipment or personnel during the instal-
lation process" Threaded mal-e and female end.s on the pipe eliminated
the need for solvent welding of PVC riser pJ-pes whÍch might have
otherwise have contami-nated water samples"

The drilling rigs and tools were thoroughly steam-cleaned both
prior to mobilization to IBM's property and during drilling opera-
tions when equipment was moved from one area of the plant site to
another" In addi-tion, the splj-t-spoon sampler was cleaned on site
with a portable steam jenny before each sample was taken. Both of
these procedures helped reduce sampling errors that may otherwise
be assiqned to cross-contamination"

Precautions \.vere also exercised when coring bedrock" If a water
coring process was chosen, only clean tap water was introduced to
the hol-e during this operation and recirculated. This method was
chosen over the standard procedure of util ízíng a local- surface
water source. During air coring operationso only properly filtered
compressed air was used" Manufacturêr's specifications stated that
oil content inherent in compressed air was reduced to less than
1 part per million"

I
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Each two-man crew of drilling operators was supervased þz ene
REWAf inspector" Both the drillers and supervisors maintarned
separate records of the blow counts reguired to drive the spoon.
In addition, separate field logs of the soil samples \,vere maintainec.
The primary responsibility of the REWAI supervisor was to select an
appropriate boring design, and insure that the well was constructed
to agreed-upon specifications. Additional responsibilities included:
measurements of static water levels; field logging of soj-l samples
with respect to odor, color, and texture; insurinq that the boring
be maintained as free as possible from any contamination; insuring
that sampling spoons and drilling equipment be thoroughly cleaned
when necessary; that sample containers for both soil samples and
bedrock cores be properly labeled and stored; and assurance that
records taken by the drillers and the supervi-sor were in agreement.

Two types of sand \¡/ere used in construction" The first was
sanitized play sand, which because of its smalr grain size
discontinued early in the drirling procedure, The second,
ooN sand, proved to be superior due to a rarger graì_n size
improved sorting

a

\.{a s

Morie
and

n @" wrflght asg@@nat@Bp flmc,
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Ho11ow stem auger to
top of bedrock

0D = 6.0"
ID = 3. 34"

Schedule 80 solid
flush joint PVC

OD = 1"9"
ID = 1.5"

Top of bedrock

4" threaded steel
protector pipe 2'
above ground surface

FIGURE I-1

ROCK AQLTIFER PIEZOMETER

NX

Ground surface

Groundwater 1evel
above bedrock surface

SI,{L

Grout from top of
bentonite to
ground surface.

Continual split spoon
sampling (2" OD) ro
bedrock refusal

Bedrock

Schedule 80
l0 slot PVC
above SWL

. OD = 1"9"
ID = 1"5"

Bentonite to
1 I above sand

flush joint
to lt

Graded Morie sand
size 00N to I'
above slotted PVC

core to minimum
5' below SI^IL

NX OD = 3.0"
NX ID = 2"16"

No vertical or
horizontal scale

of

k

.t
.t

t'
'l

o.t
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FIGURE I-2

ROCK AQUIFER STANDPIPE

Hollow stem auger to
top of bedrock

0D = 6.0"

Ground surface

Continual split spoon
sampling (2" 0D) to
bedrock refusal

Grout from top of
bentonite to ground
surface

Bentonite to 1 t

above sand

S},TL

Graded Morie sand, 00N"
to 1r above screen

NX core to mi-nimum of
5' below SWL

Top of bedrockID=3 ll

Bedrock

Schedule 80
flush joint

0D = 1.9
ID = 1"5

Schedule B0

10 slot PVC

above SWL

0D = 1"9
rD - 1.5

Groundwater 1evel
below bedrock surface

solid
PVC

flush joint
to lt

il

tt

NXOD=
NXID=

3.0"
2.16"

I

No vertical or horizontal scale

A
v

9
.¡
À'r

I

'l 
n

'Þ

:
'€
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FIGURE I_3

SOIL AQUIFER STANDPIPE

4" threaded steel
protector pipe
2t above ground surface

Hollow stem augering
to top of bedrock

6.0tt
3.34

Schedule
joint PVC

0D:1
ID=1

B0 solid flush

g"
5tt

Schedule 80, 10 slot
flush joint PVC to
1' above SirIL

Top of bedrock

OD

It)

Ground surface

Grout from top of
bentonite to ground surface

Bentonire to 1r above sand

Graded Morie sand
size 00N
to 1 | above slotted pVC

SWL

Continual split spoon
sampling (2" OD) ro
bedrock refusal

NX core 5' into bedrock

NX 0D : 3"0"
NX ID = 2"16"

=1
=l

OD

ID
9"
5"

¡
I

Grout NX core
to top .of bedrock

Bedrock

I
t'
P
I
t.

.l

.ii
'l
Âl

4

€

þ
qt

I'l
1

h o. ô

t..l Þ

'Lô .'

&.
.,4

ly

; 
ol

. ';r
E'l

No vertical or
horizontal scale
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APPENDIX B

BORING }.]O " T_]-

Depth
in

Feet

10

20

30

40

Blow Ct.
Recove ry

Hand
Dug

9-6-6-5
4-2-4-9
7 -1 B-13-9
B-10-10-8
2-5-5-6
r-4-4-4
r{/R-5 -2 -3
2-5-7 -6
1 0-10-1 2 -9
9-7 -5-5
7-11-13 -1 3

B- 7 -10-1 3

3-4-7 -rO
4-4-3-5
w/R-11-10-B
l,ï'/R-3-3-4

t//R-7-11-rO0/"4
L007"

leryle-4
Run /l

s1-4

s-5
s-6
s-7
S-B
s-9
s-10
s-11
s-1 2

s-l 3

s-14
s-1 5

s-1 6
s-1 7

s-18
s-19
s-2 0
s-21-
R-1

V-

Descriptions

Brown sand and gravel

Brorvn and gray sand and silt
Brown organic rnaterial
Gray sand and silt

Gray silt to very fine grained
sand

Gray rveathered shale, Hudson
River Formatíon

327"

07"

R-2
R-3

Ro1ler Bit

50

Drifling Began
Drilling ComPleted
Development ComPleted
Total DePth
Depth to Refusal
w/R = Vleight of Drilling

SIVL ( date )

Screened Interval
Aquifer
Elevation, Ground
Iìlevation, Top of

78"01', (L/28/Br)
3"1-45"1'
Soil-Rock
80"75'
80"75',

r/s/BL
L/Ls /Br
L/rs/Br

45"9',
638

Surface
Casing

TooIs

tr"@" wrflght ass@Gnatee f,nG"
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Dep rh
in

Feet

10

20

40

s-l
s-2
s-3
s-4
ôtrò- J

s-6
s-7
s-8
s-9
s-10

s-1 1

s-12
s-13
s*14
s-15
R-1

R-2

0

Blow Ct. Sample il
Re covery Kun #

BORING NOS. T*2A AND T-2

g

D es cr ipt i ons

Brov¡n sand and gravel

Gray pebblY sand and silt

Brown organiÇ r¡aterial . ,Crav silf and line gralneo
sanil

Gray silt to verY fine
grained sand

Gray weathered shale,
Hudson River Formation

T-2

T2/r0/Bo
12/1r/80

3"3'
NA

77.9' (r/28/Br)
t. 3-3 " 3'

50Lr
B0"9Bo
80"98'

Hand
Dug

1-?-?-(

4-4-4-2
5-B-L2-72

5-1 1-12 -1 I
7 -6-5-4
3-l -3-4
r^t/ R-i^t/R- 2- I
\,l/Rl^//R\^l/R-3

4-5-7 -6
B-8-9-6
wlR-3-2-5
L4-
100

. ^- Ía)-)l-uL

.4
2

T-2A

12/17 /Bo
12/rB /BA
12/L9 /Bo

33.8'
28"4',

14"58'(7/28
3 "1*28 "7

Soi I
81.00'
81"00u

30 100%

ao0%

Drilling Began
Drilling ComPIeted
DeveloPment ComPIeted
Total DePth
DePth to Refusal
SWL (date)
Screened Interval
Aquifer
Eievation, Ground Surface
ElevaLion, ToP of Casing

vI/R = weight of Drilling Tools

/Br)
I

tr"@, wtr â88@Gnatce flnø



BOR]NG NO" T-3

Depth
in

Feet

10

20

Blow Ct. Sample /l

D1

^-L

30 86% R-3

40

Drilling Began
Drilling ComPIeted
Development ComPleted
TotaÌ DePth
Depth to Refusal
W/x = Weight of Drilling Tools

SlüL (date)
Screened Interval
Aguifer
Elevationo Ground
Elevation, Top of

Descriptions

Brow'n sand and gravel

Brou'n to Bray sand and gravel

Brorvn sand and silt

Gray silt to very fine grainded
sand

Gray shale, Hudson River Formatlon

14 "82' (L/28/BL)
29 "2-4I"2'.

Rock
Surface B0 "97'Casing 81 " 78 '

0

Re covery Run /l

Hand
Dug s1 -5

s-6
s-7
s-8
s-9
s-10
s-11
s-12

R-1

_v.1-3-5- 11

B-7-5-3
2-6-r0-r4
7 -B-8-11
3-7 -7 -5
I^r/ R- 3-3-4

r-r1-14-1001 I

o'lo'

12/23/80
12/2e/80
r/15/81

4r"2'.
rg "21

tr @. tMtr ht aeeoeÕaftce flnG,



BORING r'r-O " 'l*4

Dep th
in

Fee t
Blow Ct. Sample /l

0

Recovery Kun ll

10

Hand
Dug

2-r-2-L
2-),-r-7
2_I_I-I
3-L-r-z
6-L2-7 -7
10-6-6-10
9-8-9-13
B-7 -6-620

30

Rol1er Bit

40

DriIling Began
Dril-1ing ComPleted
DeveloPment ComPleted
Tota1 Depth
Depth to Refusal

s-1
s-2
s-3
s-4
s-5
5-O
s-7
J-Õ

s-9
s-10
s-1 I
s- 12

s- 13

s*1 4
s-15

R-1

Des cript ions

Brov¡n sand and gravel

Brov¿n pebbly sand

Bror^rn silt

Gray Silt

Gray weathered shale, Hudson
River Formation

ó

12/r/80
L2/L6/Bo
12/Le /Bo

39 "20
1A 1lJa o L

SwL (date)
Screened Interval
Aquifer
Elevation, Ground
Elevation, ToP of

78"2A' (L/28/BL)
2 "2-34 "2',. Soil

Surface 83 " 84'
Casing 85 " 78'

tr,@, wrn 8880Gnatce frmG,
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T.

b.

Depth
in

Feet

10
1-2-3*3
2 -1-5-B
6-10-13-9

ò-(]
s-9
s-10

s-11
S-12
s-13

R-f

R-2

12 /r/80
12/r0/80
12/30/80

24"9',
20 "5'

0

Blow Ct. Sample #

BCRING NO" T_5

Recovery Run #

Hand Duq

Descriptions

Brown sand and gravel, cinders,
sandy l-oam

Gray silty sand

Brown organic material
Gray silt to fine graì-ned sand

c-1

c-?
)¿J
>¿FJ-J
s-6

!
4

L

20

9-IO-9-l
3-3-3-3
3-2-3-4
Roller Bit

30

Drilling Began
Drilting ComPleted
Development ComPleted
Total Depth
Depth to Refusal

Gray clay to sift

Gray v¡eathered shale
Hudson River Formati-on

SWL (date)
Screened fnterval
Aquifer
Elevation, Ground
Elevation, ToP of

7 2 .40' (r/28 /Br
5 " 5-20 " 5o

Soi I
81"20'
82 " B3'

Surface
Casing

R@, Wtr a88@cnatce flnG"



Depth
in

Feet

10

Bfow Ct Sample #

Run #

0

Recovery

a r l1 lE¿_ J_ I¿_ f J

25-Il -L9-7
10-12-73-3]
f3-l_1-f2-4
10-5-3-2
r-3-6-4
6-4-L2-8
IOO/ "2
Rolfer Bit

BORING NO" T-6

SwL (date)
Screened fntervaf
Aqui fer
Elevation, Ground
Elevation, Top of

Descriptions

Brown to gray silt and shale
fragments

Brown organic materiaL
Gray silt to coarse sand
Gray silt to very fine grained
sand

Gray weathered shale
Hudson River Formati-on

s-1
s-2
s-3
s-4
õtrò-J

s-6
s-7
c-Q

&

20 100 %

30

Drilling Began
Drilling Completed
Development Completed
Total Depth
Depth to Refusaf

R-1

L2 /rB / B0
L2/L9/BO
L/6/Br

2T"B'
f4"1'

Surface
Cas ing

7 \ .5e' (r/28/Br)
6"8-16"8u

Rock-Soi I
80.08'
82 " 40u

tr" @r as8@cnat@ fimG"



BORTNG NO " T_7

Depth
in

Feet
Bfow Ct. Sample #

Recovery Run #

10

6-8-12-12
B -7 -5-5
3-2-1 *6

4-6-6-6
4-5-rOO/ -2
Roll-er Bit

100%

20

Drílling Began
Drilling Completed
Development Completed
Total Depth
Depth to Refusal-

0

Descriptions

Brown silt and sand
Gray silt to fine sand

Bfack to brown organic material
Gray silt to sand

Gray weathered shale
Hudson River Formation

s-l-
J-Z

s-4
c-tr

R-1

\2/23/80
12/23/BO
r/ 6/ Br

15 " 5'
9 "2'

g

SWL (date )

Screened fnterval
Aquifer
Elevation, Ground
Elevation, Top of

Surface
Casing

73"10'(r/28/Br)
2"8-9"8'

Soil
Bl.lg u

B3 " 0Bu

rt /:\
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BOR]NG NOS" T.B AND T_9

Depth
1n Bl"ow Ct. Sample #

Recovery Run fFeet

!g '0

ea

T-B

r/L6
r/22
r/26

49"
49"

'76 "70 (r/28/BL)
34"8-49"8'

Soi 1
9L "7',

Descriptions

Brown sand and Pebbles

Brown silt

Gray clay to sil-t

Gray silt to pebbly sand

Brown coarse grained
sand to graveJ-

T-9

0

t0

20

30

40

Hand Dug

Augered
3-4-5-s
5-5-4-6
5-B-10-8
1 -5-5-6

s-1
s-2
s-3
s-4 _
5-f Y

_v.9-8-6-4
2-5-4-3
w/R-3-4-5
aaaa

A _ Ë. _') _.)

)-É,-L-)

2-3-4-1
6-I2-I4-)-2
5-3-11-18
B-B-10- I 3

5-17-36-31
1 -6-9-rB
11-14- l4-1 B

4- l0-9-11
4-Lr-L7 -23
95-32-2A-26
r4-18-19-22

s-6
e-1

S-B

s-9 -
s-l,o
s-l-1
5- rz

s- 13
S-T4_
s- 15

s-16
s-17
s-l_8
s-l_9-
s-20

S_2I

50 roo/ "5

5-¿J
s-24

DrilIing Began
DriIling ComPleted
Development ComPleted
Total DePth
Depth to Refusal
SWL (date )

Screened Interval
Aqu i fer
Eievation, Ground Surface
Elevation, ToP of Casing

\ñ/R = l{eight of Drilling Tools

/BT
/8t
/BT
B'
4u

r/22/Br
t/ 22 /Br
r/26 /Br

30"0'
NA

1B "e1 (r/2s/Br)
t0 " 1*25. I'

Soil
9r "7'
94"24',93"45'

_ _{_-
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Depth
1n

Feet

10

20

o

Blow Ct" Sampte #

Recovery Run #

Hand
Dug s-1

BOR]NG NO" T_10

'e.

Descri-ptions

Brown silt and sand

Brown clay and silt

Brown sift to sand

Brown medium grained sand
to gravel

Gray silt

4-6-6-7
1-9-9-).I
4-7 -9-rO
5-1 -8-7
10- 12- 11-t_5
l3-15-lO-10
14-12-12-12

B-9-B-8
t0- 15 - t_3 - 15
2I-28-L4-13
6-9-rL-I7
19-r4-I4-19
IB-22-22-26
r4-20-20-2r

s-2
s-3

5-q

s-5
5-O

s-7
5-ó

s-9
s-l-0
s-tl-
s- l_2

s -13
s-Ì4
s-15
s-16

R-l_

R-2

30
Gray medium grained sand to
gravel

Gray weathered shafe
Hudson River Formation

12 -19-100RolÌer Bi t
4

Drilling Began
Drilling ComPleted
Development ComPleted
Total Depth
Depth to Refusal

r/22/Br
r/23/Br
r/27 /Br

3B"B'
33 " 4n

SwL (date)
Screened fntervaf
Aquifer
Elevation, Ground
Elevation, Top of

. 78 "29' (r/28/BI)
rr"7-33.7'

Soil
Surf ace 9 3.- 10 '
Casing 93 " 10'

ß@" wrflgtrut asE0cnatce fim@"



Depth
in

Feet
Blow CL- Sample #

Recovery Run #

l0

4-5-4-5
6-4-3-2
6-5-3 - 3
B-6-5-4
10-16-f3-13
14 -10-1s- L 5

13 - l2 -1,4-10

I-2-I-2
0-3 -1-2
0-3 -4-3
2-4-4-5
o-2-2-4
3-4-4-3
0-s-100/ " s

93e"

20

30

l-00%
40

50

Drilling Began
Drilling Completed
Development Completed
Total Depth
Depth to Refusal

BORING NO" T_17

SwL (date)
Screened Interval
Aquifer
Elevation, Ground
Elevation, Top of

Descriptions

Brown medj-um to coarse grained
pebbly sand

Brown sil-t to coarse sand and
gravel

Gray silt to pebbly sand

Gray silt

Gray weathered shale
Hudson River Formati-on

0 s-1c-?
s-3
5-4
s-5
s-7
5-u
s-9
s-10

s- f]
s- 12
s-l_3

s-14
s-f5
s-l_6
S- I7
s-18
s-l-9
c-t^

R-l

+

R-2

12/23/80
12/2e/80
r/6/Br

39 " 9'
33"9'

Surface
Casing

77 "6s (r/s/BL)
10"0-32"o'

Soí I
BB " 4g'
91"28'

rru@" wrflght e88@cnatce flmG,
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Depth
in

Fee t

10

20

30

s-1
e-?
s-3

Recovery Run /l
Blow Ct " Sample il

BO]ìING NOS" T*23R and T*235

T_23R

r/2L/BL
r /2r/ Br
r/28/81

49 "5'
44"4',

B0 " 39' (r/28/BL)
44"4*49"4'

Rock
89 "7',
oo 1t
A) c I

0
Hand
Drrg

6-5-3- 3

I -5-6-6
6 -5 -6-5
11 -B-6-6
1-3 -4 -B

6-8

7 -6-6
1-3

2-2-3-2
0-2-8-4

6-6-2-7
8-8-7-5
6-2-4-6
6-r4-i2-70
I-5-7 -9

s-4
s-5
s-6
e-f

S-B

s-9

ç7
==

Brown sílt to pebbly
sand and grarrel

Brown medium to coarse
grained silty sand

Gray silt to very fine
grained sand

Gray weathered shale
Hudson River Formation

T_23S

r/2r/Br
L/22/Br
L/28/Br
20.0'
N"A.

77 "57 N (r/28/Br)
5"0*20"0,
Soi 1
89 "7'
89 "7 4',

-g

s-10

s-16
s- 17

S-TB
s- 19

s-20

s-11
s-12
s-1 3

s-14

40

R-1

Drilling Began
Drilling Completed
Development Completed
Total Depth
Depth to Refusal
SwL (date)
Screened fnterval-
Aquifer
ElevaLion, Ground Surface
Elevation, Top of Casing

3-4-4-7
3-4-5-B
0-s-4-7
r00/ "4

s-2 1

s-22
s-23

ìÞ

I

:b

tr @, wrfl a88@cn@t@ flmG"



BOR]NG NO " T*24

Depth
in

Feet
Blow Ct. Sample //

Recovery

Hand
Dug

6-5 -6-B
10 -12-11-10
2 3-1 0-13-9
9-Ir-l.4-2
rt-7 -6-7
6-4-3-3
3-2-3-3
3-3-4-3
2-2-r-2
3-1 -5-5
4-2-3-3
5-B-5 -4
J-4- J- 3

i^r/R-w/R-I^]/n-w/ n

2-4-9-6
r-2-5-4
6-9-11-10
8-10-10- 10

5-6-5-7
9-7- 8- B

3-4-6-5
1ü-9 -7-3
I,/R-t^r/R-4-3

i^r/R-4-6-r0
B-34-100/.3

Run /l Des cr ip t ions

Ye1low brown silt to pebbly sand
0 s-1

s-2
F-7
J-q

s-5
s-6
s-7
s-8
s-9
s-10
s-11
s-12
s-13
s-]4
s-15
s-16
s- l7
S_18
s-19
s-20
s- 21

s-22
s-23
s-24
s-25
s-26
s-27
c aoJ_ LO

s-29

R-1

f; Red brov¡n silty sand
g

10

20

30

40

50

Gray silt to very fine grained sand

Gray weathered sha1e, Hudson River
Format ion

Dr-i11in9 Began
Drilling ComPleted
DeveloPment ComPleted
Total DePth
Depth to Refusal
îñ/n = weight of Drilling Tools

SWL (date)
Screened Interval
Aquifer
Elevation, Ground
Elevation, Top of

L/23/BL
r/23/BL
L /28 /Br

5'7 " 3',
53 " 5'

Surface
Casing

83 " 65' (r/28/Br)
7 "0^57 " 0'
Rock*Soil

92"0'
92 "03'

R@" Wrn a8ts@GnAftCe flmG,
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APPENDIX C

FIELD AND LABORATORY SOIL OBSERVATIONS

Boring T-1

No odor or visjble recognjtion of any chemjcal was noted during the
drilling operatjon. A sljght sour odor was detected jn the labora-
tory jn sampìes coilected between 4.8 and 5.0 ft"

Borinq T-2

Construction of boring T-Z was halted at 4 ft when a strong acjd
odor was detected 'in the shallow hand-dug hole. In the laboratory,
sanples between 2"5 and 3.5 ft had a detectable sour odor.

Boring T-24

No chemical was noted during drillìng"
ìdentjfjed jn the laboratory in samples

A s1 ight sour odor was

between 4.0 and 6"0 ft"

Borjng T-3R

No chemjcal odor was detected during drilìing. A sìight sour odor

was ident jf jed jn the 'laboratory 'in samples taken between 5.0 and

7"0 fr.

Borìng T-4

No odor was detected in sojl samples collected during drilìÍng"
Samples from 5 to L4 ft were unavajlable for laboratory ìnspec-

tion. No other soil sampìes had a detectable odor.

c-1
l,awler, N{atus}ry &/ Skelly Eregineers



Boring T-5

An odor at 3"5 ft vvas detected during drillíng. In the labora-

tory, sojls collected between 3.0 and 3.5 ft also had a s'light
sour odor. A sour odor in the soil samp'les between 5.0 and 7.0 ft
was also detected"

Boring T-6

No odor was detected during driìlìng or in the laboratory.

Borinq T-7

No odor was detected jn the soil samples during drilìing, although

ojl was v'isible in drilìing water throughout the coring operation.

Sojl sanp'les examjned jn the laboratory dìd not have any detectable

odors 
"

Boring T-8

During dri ì ì ing, a hydrocarbon odor and jrridescent sheen were

detected in soil sanpìes collected at 11 and 13 ft. A1so, an oil
sheen rvas noticed on the eff.luent evacuated from the borehole in
graveì between depths of 38 and 50 ft. In the laboratory, hydro-

carbon odors were detected jn soils between 1i and 15 ft, with the

strongest odors occurrìng in samp'les collected at 13 ft. A sìight
sour odor was al so detected in so'il co'llected between 7 and 9 ft"
No other soil samp'les had a detectable odor in the'laboratory.

Boring T-9

Borìng T*9 was installed as a soj'l aquìfer welì and djd not pene-

trate bedrock. No odor was detected during dril1ing" Sojl sanples

were not collected from thjs boring because of its close proximity

to borjng T-8.

c*2
l-aw.[er, h,4atusky ffi/ Skelly Ex-rgineens



Borìng T-10

Durìng rock coring between 34 and 36 ft, a smalI oiI sheen was

jdent'if ied on the driìling effluent. Between 37 and 38 ft a

sewage odor was jdentjfjed. In the laboratory, no odor was detected
jn soil samples collected.

Boring T-17

No odor was detected e'ither during drì'l l ing or in the laboratory.

Boring T-235

Boring T-23S was jnstalled as a sojì aquifer well and did not
penetrate bedrock" No odor was detectable during dri'l 'ling " So jl
samples were not collected from th'is borìng because of its close
proximity to bort'ng T-23R.

Boríng T-23R

No odor was'identif ied during dri1ling. Investigation of sampìes'in

the laboratory indicated that sojls collected between 12 and 15 ft
had a detectable hydrocarbon odor" Also in the laboratory, samples

between 4 and 6 ft had a detectable sour odor"

Boring T-24

Durìng drì'l1ing, black streaks were noted'in the water collected
with the sojl samples between 24 and 26 ft. In the laboratory, no

sojl samples had a detectable odor"

c-3

l,awler, &4atusky €/ Skelåy Exagixeeens
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APPENDIX t}

CALCULATION OF GROUNDWATER FLOW_THROUGH UNDER THE NORTHERN END OF

BUILDING OO4

Re, wrlg:ît eseocfl.gt@8, flnc"



IV_ 1

TABLE 1

CALCULATTON OF THE AVERAGE THTCKNESSES OF MATERIALS
WTTH DIFFERENT PERMEABILITIES

NORTH OF BUILD]NG OO4

Representative
Aqui fers

t\ filt
T-1 T-2 T-3 T-5 T-17

Average
Acrrl i fo r

Thickness

11

5"4'

74 "7'

5'

Representative Wells

1tZ 0 îl
J 01

K sand and silt Jt

K
3

gray silt

0

2

soil--roc k
interface and
top of bedrock

5' 5' 5'

ÁlT 9t

13" 5u

5t 5r

3"5' 3"5'

27', 18"5' 6.5' B,

K
4

F",o, wFnght aseocl,åter8; fln(e,,



rv-2

TABLE 2

CALCULATION OF GROUNDWATER FLOW

UNDERLYING THE NORTHERN CORNER

OF BUILDTNG OO4

2

Calculation of flow through Kt

A=Kt I A

= l fpdx 0"0269 x 358 x 1 ft
= 9-6 f t3 /day : 72 gpd

Calculation of
al n2

0"07
3 "64

Calculation of flow
K-

J

0"045
6 "37

flow through KZ

rA
fpd x 0.0269 x 358 ft x 5.4 ft

?
fL'/daY = 27 "2 g'd

o

through K,
IA

0"0269 x 358 ft x 74.7 ft
y = 47"6 gpdda

fpd
fL3 /

Calculation of
a f¿"4

= I"4
= 40"1

flow through
I

ftlday x 0.016
2ft- /day = 300

K,
LÌ

A

x35Bftx5ft
qpd

Total flow through 447 gpd

ll'e. :vrlght aseoel,stee, f,n r,



rv-3

TABLE 3

CAICULATION OF PERMEABILITY

HAZEN IS APPROXIMATION

Sample No Material

B-1 S5A

D
1

cm/sec ft /aa

.00375mm "000375cm 1"41x10 -5 0"040

" 006 nm .0006 cm 3 " 6x10 -5 0"1

-5
" 0 04 3mm' " 00043 cm 1 " 85x10 0"05

-6"002 mm = .0002 cm 4"00x10 0.011

-3.047 mm 0047 cm 2.27xI0 6"26

" 028 mm- "0028 cm 7 " 84x10
_A

= ))

*6
.0023 mm .00023 cm 5 "29x70 0"015

0

B_3 S7B

B5A SlOB

Brown and gray
,aa5d.IT(-]' d.II(l. SII['

natural

Brown to gray
sand and gravel

Gray
fine

silt to
sand

88 513A Gray silt to
pebbly sand

BB S1B, 198 Coarse sand
and gravel

B1O SlOA Medium sand
and gravel

BL7 S17B Gray silt

823 S14B Gray silt .005 mm = " 0005 cm 2. 5x10 -5 0"071

Re, wrngtht ess@c:atBs. f,R3.
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APPTNDIX E

MONITORI¡{G t,JELL SAMPLING PROCEDURE

Appendìx E is the instructions g'iven to the field sampì'ing crews"

As explained in Chapter 3.0" the method of compositìng underwent

some development durìng the project: Appendjx t is the fjnal method"

used for most of the sampììng. The extremeìy cold weather on some

of the sampl ing days, w.ith temperatures as low as -10'F, precluded

use of the vacuum pump and D0 ana'lyses "

1. Determine static water level
and record depth to water 

"

cas i ng , ground " etc .

with a stat'ic water level indicator
Record reference point" i.ê". well

2

3

4

5

6

Take tanperature readings with depth" using thermjstor fitted
with a gìass probe. Record tønperature every I/2 ft. Therm-

istor wi I I take about 4.2 seconds to respond and stabjl ize.

[,lhen thermistor hits bottom of weì1, record bottom depth

i n feet. Al so record reference po ìnt.

Set up vacuum

stal t ic pLrnp.

Figure C-l.

pump and

Connect

f I ask

pumps

usrng

wi th

hol der. Al so

Teflon valves

up Berr-
shown in

set
as

Attach Teflon tubing (designated for that wel I ) and start
bajling weì1" us'ing vacuum pump.

Bail three (3) volumes of well as determined by diameter of well

and difference between static water level and bottom level.

E-1
L awler", \{atusky frr Så<etlp' Engineens
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*

7 After ba'iling, determ'ine and record static water level. Allow

well to recover to original ìevel or to >75/" of orìgìnal water

column depth. If refilling appears to be s1ow" go on to next

welì and come back later to sample.

B. 0nce welì has refilled, start
from bottom, using vacuum pump"

taking sampìe from L/2 to I ft
Record samp l e depth "

9 Use vacuum pump to bring water to surface. Then, by switching
valves" use peristaltic pump to take volatiles sample.

10" If DOs are to be done jn the fjeld, use peristaltic pump for
sampìinq and sampìe after taking volat'iles. Fìll up BOD bottle
and preserve jn f jeld. Also take samp'le for pH, using peri-
staltjc prrnp, and analyze in fjeld. Save for TOC analyses 

"

11. After sampling for volatiles,00, pH, and TOC, use vacuum pump

to sample for the remajning paraneters"

12" Switching the

f I ask " ïurn
contents i nto

volume"

13" Repeat Steps g-LZ for mid-depth

sample depth and sampìe volume"

shoul d be equa'l .

valves, use the vacuum pump to fill a 4-l vacuum

off pump, disconnect rubber stopper" and pour

l arge (5-gal ) gì ass compos itor, record'ing sampl e

and surface
Volumes for

sampl es.

al I three
Record

depth s

14. Mix contents of gìass compositor and" usìng a glass funnel,
fill up all sample bottles" eap samp'le bottles securely and

keep on ice" Add preservative as needed.

E*3

X.,awler, hflatu.sk-v 8z Skelly fÌng'ineens



15. Determjne and record static water level after samplÍng.

16. ldhen finished, place Teflon tubing jnto ìarge plastic bag

I abel ed for the part icul ar wel I .

17. Redox potentìa1, pH, conductivity" 00, TOC, NH3-N and oil and

qrease shoul d be done on sampl es after return to I ab "

E-4

n,awler, \latustr<y' 7' SkeUy* Ðngincers



,#
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TEMP ERATURE PROFILTS



TEMPERATURE PROFILESrcT-

11/25/Bo l4'0"

l3'6"

I3'0"

12',6"

12'0"

ll'6"
I I 'ò',

l0'6"

I0'0"

g'6"

9',0"

B'6"

ol^ltOU

7' 6"

16 "7

16.7

l6"B

16 "7

16"6

16.4
.l6"3

t6.1

16"0

.l6.0

.l5.9

l5"ti

15 "7

r5"5

12/10/80 I3'6"

l 3'0"

12',6"

12'0"

II'6"

II'0"

l0'6"

l0'0"

9' 6"

9'0"

Br 6r'

Bt0"

7'6',

ì5.1

t5.t

15"1

t5"t

15 .0

14 "9

14. B

14.7

14"5

14"3

14 "2

l4.l

I 3.8

1/13/81 l4' 0"

I3'6"

l3'0"

12'6"

12'0"

I I '6"

I I '0"

I0'6"

I0r0"

9'6"

g' 0"

B'6"

Bt0"

7t6n

12.9

12 "B

12 "B

'lo ô
I ¿.O

12 "7

12 "5

12 "4

12 "3

12 "2

12.0

ll "9

il "8

il.4
il.0

DATE

I EMP
O^

L

DE PTH

FT"DATE

TEMP
oc

I]T PT H

FT.DATE

TEMP
"c

DEPTH

FT.



TEMPËRATURT PROFILTS
:2A

1/13/81 26'0"

25' 0"

qA I 
^llL+V

23'0"

22',0"

2f ',0"

20'0"

I g'0"

lB'0"

l7'0"

I6',0"

l5'0"

14f0"

I 3'0"

l2'0"

I I ',0"

I 0',0"

g'0r'

B' 0"

7' 0"

l6.l

t6"l

l6.l

16.2

16 "2

16 "2

16"3

16 "?-

16.2

l6.l

16.0

15.9

t5"B

'l5"6

15.2

1 4.8

14.4

14.2

t3"B

12.9

2/12/81 26',0"

25'0"

24',0"

23'0"

22'0"

21'0"

20'0"

Ig'0"

IB'0"

17'0"

I6t0"

l5!0"

l4' 0"

l3'0"

12'0"

I'l 10"

I0'0"

gr0|

BrOil

7'0"

l6.t

l6"l

I 6.1

16.2

16 "2

16.2

16.3

16 "2

16 "2

l6.l
I 6.0

15.9

l5.B

15"6

15 "?

l4.B

14.4

1.4.2

l3.B

12.e

IEMP
g^

L
DTPTH

FT"DATE DATE

I]E PT H

FT"DATE
TEMP

OC
DIPTH
FT.

TEMP
OC



TEMPTRATURE PROFILES
N: 3

3/18/813/ 1B/ B1 34', 0"

33'0"

32',0"

3l '0"

30' 0"

29'0"

28'. 0"

27t0"

26',0"

25'0"

24',0"

23',0"

22'0"

2f' 0"

20'0"

Ig'0"

IB'0"

l7'0"

l6'0"
.l5t0"

l4'0"

I3',0"

12'0"

21 "3

21 .3

21 "3

21 .1

20 "3

19.5

I 9.0

I 8.0

17 "1

15 .2

I 4.5

14 "2

l4.l

13.9

13 "7

13"4

l3.l

12 "8

12.1

il.8
11 "2

ll "o

10"8

I I '0"

I0'0"

gr0r'

iJ 
r 0"

7t0Í

10 "2

1 0.0

9.5

9"4

9"0

utP tH
FT.DATE DATT

TEMP
"C

DEPTH

FT.
DEPTH

FT.DATT
TEMP

.C
TTMP
"c



TEMPERATURE PROFILES
5IAII0N: 4

1/13/81 28',0"

27'0"

26',A"

25'0"

24'0"

23' 0"

22t 0"

21'0"

20' 0"

.l 
910"

IB',0"

l7'0"

I6r0"

1510"

I4'0"

l3'0"
.l210"

I I '0"

I0l0"

9'0"

{Jr6'r

15.0

15.0

14 "9

14.9

14 "9

l4.B

l4"B

14.5

14.2

14.0

I 3.8

13.6

13 "2

13.0

13.0

12.2

il.5
il.0
10.2

10"0

9.0

DE PTH

FT.DATT

DEPTH

tT.DATE

TEMP

L

TEMP
.CDEPTH

FT.DATE

TEMP
OC



t/31/81 I g'0"

I B'6"

IB',0"

17' 6"

l7'0"

l6'6"

l6'0"

l5'6"

l5'0'!

f4'6"

I4'0"

l3'6"

I3',0"

12\ 6"

12',0"

II16"

II'0"

14 "9

r4"B

r4"B

l4,B

14 "l
14.5

14.3

14 .1

r4.0

l3 "7

13 "2

13.0

1? "9

12.5

l2 "3

12.0

l2 "0

3/ 18/ 81

DTPI H

FT"DATE DATE

TtMP
OC

DEPTH

FT.DATE

TEMP
'c

DIPTH
FT"

TEMPERATURE PROFILES
5IAII0N: 5

TE P
o

c

I6'0"

l5 !6"

I 5'0'

l4'6"

l4'0"

l3'6"

f '2t 6n

l2'0"

II',6"

ll'0"
l0'6"

13.6

13"3

'tô 
^IL.J

12 "2

12 "1

12 "C

lt.r
9.8

9"6

9.1

9.0



TEMPERATURE PROFILES
STATI0ñ:- 6

t /14/81 I B'6"

IB'0"

17' 6"

l 7'0"

I 6'6"

I6',0"

I 5'6"

l5'0"

l4'6"

I4',0"

I 3 r 6"

I3',0"

12'6"

13.3

I 3.3

13.3

I 3.3

13.3

13 "2

12 "B

12.7

12.3

il.9
ll.B

ll.B
ll.5

DATE

DEPTH

FT.DAÏT
TEMP

OC
DT PTH

FT.
TEMP

L

DËPTH

FT"DATE

TEMP
"c



TEMPERATURT PROFILES
STATION: 7

1/31/81 l2'0"

l l '6"

I I '0"

l0'6"

l0'1"

10 "7

10"6

10.4

10.2

l0.l

DEPTH

FT"DATE DATT
TEMP

oc DATE
TEMP

.CDTPTH
FT.

TTMP
"C

DEPTH

FT.



TEMPERATURE PROF ILTS
STATION: B

2/ 4/ 81 17 .3
17 "3
17 .3
17 "3
17 .3
\7 "7
17 ,7
'17.8
17 "B
17 ,B
17 ,6
'l7 

"8
t7"B
'l7"8

17 .B
17 .B
17"8
17 "7
17 .7
17 "5
17 "4
17 .3
17 .2
17 "2
17 .1
17 "0
17 "0
I 6.9
16.9
I 6.8
16.2.l6.0

l5.B
l5.B

50
49
4B
47
46
45
44
43
42
41

1Oil
t0"
1Oil

1Oil

rOil
!0rr
l0rr
| 0rr
rOil

l0rr

40' 0"
3g r 0'l
38' 0"
37',0"
36!0"
35|0"
34 ! 0'!
33 | 0r'
32 | 0'!
3lr0"
30t 0"
zgt 0"
28!0"
27 | Atl
261 0"
2510,'
24'0"
23t 0"
22',0"
211 0'l
20r0"
Igr0rl
IB'0"
17r0,,

TEMP
ol'

DE PTH

FT.DATT

TEMP
o(

DIPTH
FT.DATT

TEMP
ol^

DE PTH

FT.DATT



TEMPTRATURE PROF ILES
SIAII 0N: 9

2/4/81 23'0"

22',6"

22',0'l

21'. 6t'

2l !0"

20'6"

20r0"

I g' 6rl

Ig'0"

I B'6r'

I B'0'l

17',61'

I 7'0r'

I 6 l6'r

l6' 0"

l5'6"

16 "7

16.2

I 6.0

I 5.9

l5"B

15.7

1 5,6

I 5.4

15.2

15.1

'15"0

l4"g

l4"B

14 "6

14 "2

14,l

TTMP
OC

DEPTH

FT.DA TE

TEMP
.C

DEPTH

FT.DATE

TTMP
OC

DE PTH

FT.DATE



TEMPTRATURE PROF ILES
STATI0N: I 0

2/4/81 32'0"

3l'0"

30|0"

29',0'l

2g|0"

2710"

26t 0"

25' 0"

24'.0"

23t 0t'

llt. g|

2l c 0r'

20'0t'

I g'0!!

lBl0'!

l7l 0rr

i 6'0"

15!0r!

14 .9

14.9

14 "9

14 "9
.l5.0

I 5.0

15"0

15.4
.l5"5

15 "7

15 "7

15.7

I 5.8

l5"B

15"9

I5.e

15 "7

15.5

L]tP IH
FÏ.

IJEP t H

FT. DATT

TEMP
.C

DATE

TTMP
.C

DE PTH

FT.DATT C



TEMPERATURI PROFILËS
5IAII 0N: l7

1/14/81 34'0"

33'0"

32'0"

3l '0"

30' 0"

29'0"

28', 0"

27 ',0"

26'0"

25q0"

241 0"

23'0"

22'! 0"

2l '0u

20' 0'!

lgì0"

I8r0'!

17'.6"

17 .2

17 .2

17 "2

17 "2

17 .2

17 .2

17 .2

17 .2

17 "?

17 "2

17 "2

t7 "2

17 "1

17 .0

r7"0

I6.e

16.9

l6.e

DEP IH
FT"DATI

DEPTH

FT"DATE

TEMP
.C

IEMP
OC

DEPTH

FT.DATE

TIMP
"c



TEMPERATURE PROFILES
5tAil 0N: Mi.J-l 9

2/4/81 I6'6"

I6'0"

l5!6"

I 5'0"

I4',6"

I 4l 0'!

l3 !6r'

l3 !Oil

12t 6"

12',0t'

1'l | 6rt

II!0"

l 0l 6r!

l 0l 0'!

g' 6rl

9.0'l

12 "B

12 "B

12 "B

12.0

11 "7

ll.5
11.4

11 "z

ll"l
ll"0
l0.B

'|0.5

1.0 "2

l0.l
9"9

9.8

I hMP
.CDEPTH

FT.DATT

TEMP

L

I]T PT H

FT.DATE

TEMP
o^

DEPTH

FT.DATE
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ANALYTICAL REPORT

LAI^ILER, MATUSKY & SKNLLY ENGT\IEERS
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Lar¡1 er, l4atusky & Skelly Engineers
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Prepared By:
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P.0" Box 448
Tonawanda, New York 14150

Report Date: LL/4/BO
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ANALYTICA], REPORT

LAI^ILER, MATUSKY & SKELLY ENGINEERS

Report Date: 7L/4/80

INTRODUCT]ON:

On October 25" 1980 three samples \^¡ere receíved at Recra Research, Inc.

A request r¡ras made by Lawler, Matusky & Skelly Engineers to have the samples

ana1yzed for Environmental Protection Agency decreed organic priority pollutants,

the miscellaneous priority pollutants, total cyanides and total recoverable

phenolics, an additional list of t\,renty-two organic parameters, and sixteen

metals" The samples were identifíed as ST-1, ST-9, and ST-19.

This report will address the results of those analyses.

METHODS:

Organic priority pollutants r¡¡ere ana]-yzed by Gas Chromatography/Mass

Spectrometry (GC/MS) according Èo Environmental Protectíon Agency (EPA)

methodologies. Pesticide priority pollutants I^rere screened by Gas Chromatography.

The GC/MS analyses were performed on a Model 3327 Finnigan GC/MS system

operated in the electron impact mode and in'Ëerfaced i,/ith an INCOS data system.

Prior to injection of the sample, perfluorotributylamj-ne was introduced

for calibration of the mass spectTometer and the INCOS data system.

R€CRA R€s€ARCH,INC
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GC/MS Condítions Included:

Carrier Gasz High purity Helium, 30 ml/min.

Multiplier Voltage: 1.8 KV

Source Voltage: 70 eV

Filament Current: 0.5 ma

Injector Temperature: 250"C

Separator Temperature: 250"C

Transfer Line TemPerature: 225"C

Base/Neutrals:

Column: 183 cm long x 2 mm I.D. I% SP-2250 on 100/120 mesh Supelcoport

Temperatures: Oven: Initíal: 50oC, hold 4 mins.

Final: 250"C

Rate : 10 oC/rnin.

Acid/Phenolics:

Column: 152"4 cm long x 2 mm f.D" I% SP-L240 DA on 7OO/120 mesh Supelcoport

Temperatures: Oven: Initial: 85"C, hold 1 min.

Final: 210"C

Rate: 10 "C/min.

Volatiles:

Columnz 752.4 cm long x 2 mm I.D. 0.2% Carbowax 1500 on 80/100 mesh

CarboPak C

Temperatures: Oven: Initial: 40"C, hold 7 mins.

Final: 160"C

Rate: 8oC/min.

Vcrlatí1e organics were extracted from the sample with a Tekmar Liquid

Sample Concentrator (LSC-2) 
"

R€CRA R€S€ARCH,INC
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Pestícídes/PCB's ;

For the pesticíde extracts, anal.ytical results are quântified using data

obtained from a Gas*Liqui<l Chromatograph (GLC) equipped rvíth an Electron

Capture Detector (GC/ECD) 
"

Colurnn: 4 rmn f"D" x 6 fr" I"57, SP-2250/I.95"Å SP-2401 on 100/120 mesh

Supelcoport

Carrier Gas: High purity Ar/CHO O57./5"/"), 60 núlmin 
"

Temperatures: Oven: 20OoCu 30 inins.

Detector z 225"C

Inj ector z 225"C

Miscellaneous Analys es :

The miscellaneous priority pollutants, total cyanides and total recoverable

phenolics were analyzed by r¡et chemícal techniques"

Metals:

The metal priority pollutants and the additional metals were analyzed

on a Perkín-Elmer 603 Atomic Absorption Spectrophotometer " At the request

of the client these analyses were performed on filtered samples using a 0.45

micron filter.

RESULTS AND DISCUSSION:

The results of the analyses for Acid/Phenolic and Base/t,leutral priority

pollutants are listed in Tables I and IIu respectívely.

The results of the Volatile priority pollutant analyses are lisred in

Table III. The Volatíle priority pollutant dichlorodifluoromethane cannoÈ

be analyzed by thÍs method. Values for this compound are not reported.

R€CRA R€S€ARCH,INC.



The possible presence of vinyl chforide was indicated in Sample ST-l at

a 1eve1 below the detection 1Ímít" Benzene was indicated in ST-9 at a.1eve1

below the detection fimit. Compounds which are "indicated" as beíng present

fulfill some! but not all, of the requirements for positive identification.

Trichloroethylene was noted in the field blank at a level that is trace

relative to the detection limit 
"

The results of the Gas Chromatography (GC) screening for Pesticides/PCB's

are listed in Table IV" Compounds índicated by these analyses are at a level

that is too 1ow for GC/MS confirmation.

The results of the analysis for Míscellaneous priority pollutants are

listed in Table V. Analysis for asbestos r,ras not requested.

The results of the analyses for the additional organíc parameters are

listed in Table VI. The compounds designated as Group A: Volatiles, Basef

Neutrals, Acid/Phenolic, and Pesticide were analyzed as a part of the analyses

for the appropriate priority pollutant fractions.

The results of the analyses for metal priority pollutants, aluminum,

íron, and Ëin are lísted in Table VII. Analysis for hexavalent chromium r¡/as

not perfor:med

chromíum could

analysis "

since the soluble chromíum analyses indicated that hexavalent

not be present at 1evels above the detectíon 1imít for that

R€CRA R€S€ARCH,INC
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Values reported as "less than" (.) indicate the workíng detection limit

for the given sample andlor parameter. Values reported as "1ess than or equal

to" (S) indicate the presence of a compound at a level below the working

detection limit and, therefore, not subject to accurate quantification. All

detection 1ímits were determined by analysis of standard compounds 
"

Respectfully submitted,

RECRA RESEARCH" INC.

'7Á*æy tz ß"á-T
Timothy R. Baker
cC/MS Specialist

TRB/skb

R€CRA R€S€ARCH,INC
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TABLE I

LAT^/LER, MATUSKY & SIGLLY ENGINEERS
GAS C}IROI'ÍATOGRAPHY/MASS SPECTROMBTRY

PRIORITY POLLUTANT ANAIYSES

Sample Receíved:
Report Date:

Lo / 2s/ Bo
LLl4 /80

PHENOLICS

chloro-m-cresol

COÌÍI'IEIITS: Refer to text

FOR RECRA RESEARCFI, INC"

DATE

re

R€CRA R€S€ARCH,INC

T.D"//1025

¿')/.)us,/L2. 4, 6- tT ichl-o rophenol <L

us/ 1phenol <¿¿'J,a\¿

<5vs,/lpentachlorophenol <l<5

<2VP,/L zl¿')

<10<10UP,/L4-nitrophenol <10

2-nitrophenol <5<5<5us,/l

<50<50us/12 
" 
4-dinitrophenol <50

<20<20us,/L4 " 6-dinit ro-o-cresol <20

2" 4-dimethylphenol <2/t-aus./I

¿)<2¿)uÈ./I2 .4-dichlorophenol
us./ I2-chlorophenol <2-a<2

ST-19ST-9ST_1
UNITS OF
MEASURNCOMPOi]ND

SAMPLE IDENTTF]CATION
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TABLE ]I

LAWLER, IIATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report. Date:

Page L of. 2

r0/ 2s/ B0
L7l4/BO

BAS NET]'IRALS

<10<10<10vs,l7di-n-butylphthalate

<10<10<10us,lrdimethylphthala te

<10<10<10rs,/Ldiethylphthalate

<25<25<25rs,/L3 . 3' -dichlorob enz idine
uzl 7I 

" 
4-díchlorobenzene <4<4<4

<4<4<4vs,lL1, 3-dichlorobenzene

1.2-dichlorobenzene <4<4<4VA/ L

<25<25uz/Ldibenzo (a, h) anthracene <25

<5<5<5us./Lchrysene

<25<25<25vs.lI
4-chloro-phenyl phenyl
ether

<3us/12-chloronaphthal ene <3<3

<1C<10<10ue/Lbutvl benzylphthalate

<10<10<10VF,/L4-bromophenyl phenyl ether
us/ tbís ( 2- ethvlhexvl ) phthalate <10<10<10

<10us./L
b is ( 2-chloroísopropyl )
ether <10<10

<10<10<10vs,/Lb is (2-chloroe thyl ) ether

<10<10<10vs,/Lb is ( 2-chloroe thoxy) methane

vs./Lbenzo (k) fluoranthene <5<5<)

<25ue/tbenzo(g"h, i)perylene <25<25

<5<5<5tts,l Lb enzo (b ) fluo ranthene

b enzo (a) pvrene <10<10<10lJE/L

<)a)1)vs./tbenzo (a) anthracene

<25<25<25vs,/Lbenzidíne

vel Lanthracene <2<2<2

<2¿r)<2us./Lacenaphthylene

acenaphËhene ¿n<2<2us,/L

ST-9ST-1 ST*19

SAMPLE IDENTIFICATION
UI.JITS OF

MEASURECOMPOUND

R€CPÂ R€S€ARCH,INC.

r.D"/11025

( Cont inued)
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TABLE II (cont.'d)

IAWLER, MATUSKY & SKELLY ENGINEERS
GAS CHRO},IATOGRAPHY/UASS SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Samples ReceÍved:
Report Date:

Page 2 af 2

ro/2s/80
Lrl 4/ B0

COMMENTS: Refer to text.

BASE/NEUTRA].S

FOR RECRA RESEARCH, INC.

DATE

R€CRA R€S€ARCH,INC

r. D " /11025

<4<4<4ts.lIL. 2 " 4-tr íchlorob enz en e

<10<10<10VElL
2 r 3, 7, B-t etrachlorodi-benzo*
p*dioxin

:1<2¿)UF,/Lpyrene

<2<2/,rs./Lphenanthrene
<10<10<10US,/TN-nit ro sod íphenvlamine

<25<25<25us,/ LN-n íËro s o d i-n-p ropylamin e

<25<25<25rs./7N-nit ros o d ime thyl amine

<10<10<10UP,/Lnítrobenzene

'.\\¿<2¿1us./Lnaphthalene

<25<25<25us./Iísophorone

<25<25<25vs,/Iindeno Q. 2 "3-cd) pvrene
<10<10<10\2,/ Lhexachloroethane

<25<25<25uÈ./7h exachloro cyclopenÈad ien e

<5<5<5us,/Lhexachlorobutadiene

<5<5<5rs./Lhexachlorobenz ene

<2<2\¿\s./Lfluorene
<2-aVP,/Lfluoranthene
<25<25<25rs./ 11, 2*diphenylhyd raz in e

<10<10<10vA/7dí-n-oc tyl-phthalate
<25<25<25UF,/L2 r 4-dirnj-trotoluene
<25<25<25us./I2, 6-dinitrotoluene

ST_19ST-9ST-1

SA-T'{PLE ]DENTIFTCATION
UN]TS OF

MEASURECO}4POI]ND

/'?0c
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TABLE III

LAI^ILER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Sample Received:
ReporL Date:

ro/2s/Bo
Lrl4l80

VOLATILES

rs,lrmethylene chloride <J<3 <J

ethylb enzene <lrÌ,ll <1<1

uel rtrans-1, 3-dichloroProPene <5<5 <5

c is-1 . 3-dichloroProPene vs,/r <5<5 <5

1, 2-dichloropropane <)vs.lI z1z1

VP,/ Ltrans -1, 2-dichloroethYlene <1<1 6B

1, l-dichloroethylen e 1us,ll <l<1

us.ll1 , 2-d ichloro ethane <1 <l<l
1. 1-díchloroethane vs,l7 <535 <5

d ichlorod if luoromethane vs.lL

VF,IIdibromochloromethane <5<5 <5

chloromethane <5vs,lL <5<5

us.l7chloroform <3.:J <3

vs,lr2-chloroethylvinyl ether <10<10<10

chloroethane 10tts./I <5<5

vs,/7chlorob enzene ¿)\L <2

carbon tetrachloride <3us,/I <3<3

us./Lbromomethane <5<5 <5

us,lrbromoform <10<10<10

bromodlchloromethane <)TJP,/ I <)<)

us./Ibis-chloromethyl ether <3<3 <3

<1IJg,/ Lbenzene <1<1

acrylonitrile <2<2ms,lI <)

ms/racrolein <1<1 <1

ST_1 ST_19S T-9
UN]TS OF

MEASURECOMPOUND

SAMPLE IDENTIFICATION

R€CRA R€S€ARCH,INC.
T.D.111025

(Continued )
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TABLE III (Cont.fd)

I,AWLER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPTIY/MASS SPECTROMETRY

PRIOR]TY POLLUTANT ANA],YSES

Samples Receíved:
Report DaËe:

Page 2 of 2

Lo/2s/80
rL/4/Bo

COMMENTS: Refer to text.

VOLATILES

FOR RECRA RESEARCII, INC.

DATE

r7.**ffi Q ß.4.r4^

//

<5<5ue/7vínyl chloride <5

<1<l<1us,/Lt ríchloro f 1uo romethane

trichloroethvlene 350<15rs,/7

<2u s11,1. 1 
" 
2-t richloroethane

65¿2150us./L1. 1 . 1-tr ichloroethane
us./Ltoluene <1<1<1

<1<1us./Lt et rachloro ethylene 31

<1<l<1rs,/71. 1. 2. Z-teLr achloroethane

ST_19ST-9ST-1
I]NTTS OF
MEASURECOMPOI]ND

SAMPLE IDENTIFTCÀTTON

R€CRA R€s€ARCH,INIC.

r.D "llr025
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TABLE IV

LAI^ILER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY

PRIORITY POLLUTANT ANALYSES

Sample Received:
Report Dat.e:

ro/25/Bo
IL/ 4/ BO

PESTICIDES/PCB ' S

COI,ft{ENTS: Ref er to text

FOR RECRA RESEARCH, INC.

DATE

,¿öør-anfna-- L
R€CRA R€s€ARCH,INC.

r "D .lf r025

<0.1<0. I<0. Ivs,lIToxaphene

<0.5<0. 5<0. 5UA/LPCB-1260

<0. 5<0"5<0.5vs,llPCB*L254

<0.5<0.5<0. 5us/ 1PCB_I?48

<1<1<1us./IPCB-LZ42

<l<1<1pP,/\PCB.L232

<2<2<2IJP,/ LPCB-722I

<1<1<1us./IPCB-1016

<0"05<0. 05<0"05vP,/7Heptachlor epoxide

vs,lI <0. 05<0.05<0. 05Heptachlor

<0. 05<0. 05<0"05rÈ./LEndrín aldehyde

<0 .05<0.05<0. 05us,/rEndrin

<0.05<0" 05s0.05vs./LEndosulfan sulfate
<0. 05<0. 05<0. 05us./7ß-Endosulfan

<0. 05<0.05<0"05VAIIo-Endosul.fan

<0.05<0. 05<0.05vs./ IDieldrin
<0"05<0. 05<0. 05us./L4. 4'-DDT

<0. 05<0"05<0. 05vs./ L4"4r-DDE

<0.05<0.05<0.05us./ L4"4f-DDD

<0"1<0.1<0"1us./LChlordane

<0.05<0. 05<0"05vs,/Ly-BHC

<0 .05 <0"05<0.05TJg,/ I6_BHC

<0"050 "L40.2us./ Lß-BFIC

0.05<0.05s0 05vs,l7s*BHC

<0. 05<0. 05<0"05vs,/IAldrin
ST-19ST-9ST-I

SAMPLE IDENTIFICATION
UNITS OF

MEASURECOMPOUND

//

/i
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TABLE V

LAI^ILER, MATUSKY & SKELLY ENGINEERS
PRIORITY POLLUTANT ANALYSES

Sample Received:
Report Date:

ro/25/80
LL/ 41 80

MISCELLANEOUS ANALYS IS

COI{MENTS: Refer to text"

0.010.030"01ms,/L
total recoverable
phenolÍcs

<20<30<20us./Ltotal cyanídes

ST-9 ST_19ST-1

SAMPLE ÏDENTIFICATION
IINITS OF
MEASURECOMPOUND

(n^.ov Æ,..--^FOR RECRA RESEARCH, INC.

DATE

R€CRA R€S€ARCH,INC.

r . D. //1025
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TABLE VI

LAI^ILER, MÀTUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/MAS S SPECTROMETRY

ADDITIONAL ORGANICS

Samples Received:
Report Date:

Lo/2s/80
L7/ 4/ 80

<0 "1<0. 1<0.1vs,/L

GROUP A PESTIC]DE

meÈhoxychlor

GROUP A ACID/PHENOLIC

hydroquinone <10<10<10vs,/I

<15<15ue/1pvridíne <15
vs./L4-nitrobiphenyl <20<20<20

<5<5<5uÈ./Lß-naphthvlamine
UA/Lo-naphthylamine <5<5<5
!JP,/ L

methylene (bis ) -2-
chloroaniline <20<20<20

JP/L
4-dime Èhylaminoazo-

b enz ene <20<20<20

<10<10<10vs,/7t-butvlber.zene
<15<15us./I4-amínobiphenvl <15

<10<10<10us./L

GROUP A BASE/NEUTRALS

2-acetamidofluoroene

<10ra/7xylene <10<10
<10<10MlT

l, 1, 2-tTíchloro-l,2 u 2-
Ërífluoroethane <10

VF,/Ltetrahvdrofuran <10<10<10
<30<30us./LB-propiolactone <30

vs,/7me thyL i-so pro pylketone <10<10<10
<10<10us./Lmethyl ethylke tone <10

w,/risopropanol <25<25<25
<20<20<20vs,/Iethyleneimíne

rs./Lepichlorohvdrin <50<50<50
<15<15<15VP,/L1 

" 
2-díbromo- 3-chloropropane

<10uP,/L

GROI]P A VOLATILES

acetone <10

ST-19

<10

ST_9ST_1COMPOUND

SAMPLE IDENTIF]CATION
UNITS OF

I4EASURE

COMMENTS: Refer to texf

FOR RECRA RESEARCH, INC.

DATE

R€CRA R€S€ARCH,INC.

r . D. /11025

r¿
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TABLE VII

LAhILER, MATUSKY & SKELLY ENGINEERS
ATOMIC ABSORPTION

Sample Received:
Report Date:

rol25/80
rL/4/80

METALS

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE

n l-/

/t/ ?/ s,)

R€CRA R€SEARCH.INC

r "D " lll025

0.0130. 052meltSoluble zinc 0.046

ms,/LSoluble tin <o "2<0.2<o,2

<o "2ms./ISoluble thallium <o "2<0.2
Soluble silver <0.005<0 

" 005ms,/L <0.005
us./tSoluble selenium <¿+<4<4

mtr /LSoluble nícke1 <0" 02<0. 020"39

<0"8<0. Bvs,ltSoluble mercury <0"8
Soluble lead 0.040"03<0. 02ms./I

me/ LSoluble iron <0"02r"7o "22

<0.0060"138mslLSoluble copper <0 
" 006

Soluble chromíurn 0"010<0. 005<0 .005mP./L

mz/LSoluble cadmium <0. 004<0.004<0 " 004

Soluble beryllium <0 
" 003<0 

" 003n'A/L <0 " 003

ue/LSoluble arsenic <1<1 <l
<0. 5ms/rSol,uble antimony <0.5<0"5

Soluble aluminum 0"30"4mzll 1"0

ST-19ST-9ST_1COMPOUND

UNITS OF

MEASURE

SAMPLE ]DENT]FICATION



December 11, 1980

Ms" Karen A. trIright
Lawler, Matusky & Ske11y Engineers
One Blue Hill Plaza
Pearl River, NY 10965

Re: Analytical Results

Dear Ms. Wright:

Please find enclosed Recra Research, Inc. ts results of
the analyses of a \^rater sample received at our laboratories
on November 26, 1980.

Tf you have any questions concerning these data, do not
hesitate to contact the undersigned 

"

Sincerely,

RECRA RESEARCH, lNC

James A. Ploscyca
Laboratory Manager

RVF/ JAP/ SKb
Enclosure

r. D. //1rr0

R€e RA R€S€ARCH, ¡Ne" P.o. Dox 448 / Tonowondo, New York r 41so I Q 16) 838-ó2oo
rar^t ctsFvi.Är wa!rt 4ÀñÀa,tÀ\t{r rPcouGH ÂtDL rtD Ât5tÀÂcr



ANALYTICAL RESULTS

LAIfLER, MATUSKY & SKELLY ENGINEERS

Report Date:
Date Received:

72/ rL/ 80
rL/ 26/ 80

Trichloro ethylene <1u s,/7

<1vP.lLI .1-Dichloroethylene
UP,III " 1. l-Tr ichloroethane
us.lIl" l-Dichloroethane <1

<3V F,/LChloroethane

Soluble Zinc 0.109r;.E,/L

0.18ms.lLSoluble Nickel

0 "22ms,lrSoluble lron
Soluble Copper 0. 016mell

<0. 1ms.lISoluble Aluminum

ST-1
(LL/2s/80)UNITS OF MEASUREPARAMETER

SA},IPLE ]DENTIFICATION (DATE)

COI.{YIENTS

R€CP"{ R€s€ARCH,INC.

r"D"//1110

\Ql*^*FOR RECRA RESEARCH, TNC.

DATE

Sample was receíved at Recra on 7I/26 l80. Analyses r¡rere
performed according to U.S. Environmental Protection Agency
methodologies where applicable. Values reported as "less
than" (.) indicate the working detection limit for the
particular sample or parameter" Results for specific organic
compounds are based upon retention time matches of sample
and standard chromatograms. Confirmational analyses have
not been performed "

<-\, t

n/rzI(¡
O

---r I



February 6, L987

@'ry
øf wfø t

Ms. Karen A" i^/right
Lawler, Matusky & Ske1ly Engineers
One Blue Hill Plaza
Pearl River, NY 10465

Re: Analytical Report

Dear Ms. tr{right :

Please find enclosed Recra Research, Inc"ts results of
Ëhe analyses of the eleven samples received at our laboratories
on January L4, 15 and 16 of 1981,

If you have any questions concerning these data, do not
hesitate to contact the undersígned"

Sincerely,

RECRA RESEARCH, INC.

James A. Ploscyca
Laboratory Manager

rRs /.IAp/ pcb
Enclosure

r.D" lfgr-2s
81-35
BI_37

R€ÇRA R€$ffiRCH,!N{C" p.o. Box AA8 /Tonawondo, New york I 44sa /(7{ é) s38.ózo0
TOfÀL CHTMIGL VA5TE MNAGEMINI IHROUGH APPLIED RE5EÀRCH



ANAIYTTCAL REPORT

LAITLER, MATUSKY 6, SKELLY E-NGTNEERS
PRIORITY POLLUTA}trT A}IALYSES

Prepared For:

Lawler, Matusky & Skelly Engineers
One Blue Hill Plaza
Pearl River, llY L0465

Prepared By:

Recra Research,
P.0" Box 448
Tonawanda, NY

Inc.

14150

Report Date: February 6, 1981

R€ÇRA R€SffieH,lNe" P.o. Box 448 / Tonowonda, NewYork 14{50 / Q1Ð838-ó2oo
TOIAL CH€MICÀL VA'IT MNAGTMTNT IHÂOUGH APPLIÉD RESEAÂCH



ATJALYT]CAL REPORT

LAWLER, MATUSKY & SKELLY ENGINEERS
PRIORITY POLLUTANT ANALYSES

Report Date: 2/6lBL

INTRODUCTION:

fn January of 1981, eleven samples were received at Recra Research, Inc.

A request r¿as made by Lawler, Matusky & Ske11y Engineers to have the samples

anaLyzed for Environmental Protection Agency decreed Volatile, Meta1, and

Miscellaneous priority pollutants.

The sample identifications and dates are as follows:

ST-1 (Composite of top, middle, and bottom, for volatí1es)
2A (Composite of top, middle, and bottom, for volatiles) 'L/74/87
4 (Composite of míddle and bottom, for volatiles)

The vial identified as 4-top, for Volatile analysis, was received broken.

A composite of the middle and bottom vials for sample 4 was analyzed for

Volatiles, as requested"

bottom, for volatiles)6

7

T2
13
L7

(Composite of top,
(A single vial for
(Composite of top,
(Composite of top,
(Cornposite of top,

middle, and
volat iles)
middle, and
middle, and
middle, and

bottom,
bottom,
bottom,

for volatiles)
for volatiles)
for volatiles)

1/L5/BI

for volatiles)
for volatiles)
for volatiles)

L/ 16/ BL

requested for samples 12,

analyses.

L4 (Composite of top, míddle, and bottom,
15R (Composite of top, middle, and bottom,
15S (Composite of top, middle, and bottom,

Analysís for priority pollutant Metals was not

13, and 14.

This report will address the results of those

R€CRA R€s€ÁRCH,INC.
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METHODS:

Prioríty pollutant analyses were conducted according to Envíronmental

Protection Agency (EPA) methodologies" Volatí1e priority pollutants \¡7ere

anaLyzed by Gas Chromatography/Mass Spectrometry (GC/MS) .

The GC/MS analyses rrere performed on a ModeL 332L Fínnigan GC/MS system

operated ín the electron j-mpact mode and interfaced with an INCOS data system.

Prior to injection of the sample, perfluorotributylamíne was introduced

for calibration of the mass spectrometer and the INCOS data system"

GC/MS Condítions Included:

Carrier Gas: High purity He1íum, 30 ml/min.

Multiplier Voltage: 1.8 KV

Source Voltage: 70 eV

Fílament Current: 0.5 ma

Inj ector Temperature: 250"C

Separator Temperature: 250"C

Transfer Line Temperature z 225"C

Column: L52"4 cm long x 2 mm T.D. 0.27" Carbowax 1500 on 80/100 mesh

Carbopak C

Temperatures: Oven: Initialz 45oC, hold 7 mins.

Final: 160oC

Rate: 8 "C/rnin "

Volatile organics lüere extracted from the sample with a Tekmar Liquid

sample concentrator (LSC-2).

R€CRA R€S€ARCH.INC.
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METHODS (Continued):

Metal s:

The metal priority pollutant analyses were performed on a Perkin-Elmer 603

Atomic Absorption Spectrophotometer. l{etal samples were filtered (0.45 micron)

at the request of the clíent. This is a deviation from the prlority pollutant

methodo 1ogy.

Miscellaneous Analyses :

The miscellaneous priority pollutants, total cyaníde, and total recoverable

phenolics were analyzed by r¿et chemical techniques "

RESULTS AND DISCUSSTON:

The results of the Volatlle priority pollutant analyses are listed in

Tables I through III.

There r¡/as some indication of the possible preserÌce of 1,l-dichloroethane

in Sample 4 at a level below the detection 1imit. Chloroethane and 1,1-dichloro-

ethane were indicated in ST-1 at leve1s below the detection limit" The field

blank provided with t.he first sarnple set (Table I) did not contain any compounds

above ttre level of the detection limits.

The Volatile prioríty pollulant 1,l-dichloroethane was indicated in 12 at

a leve1 below the detection limit. A field blank \,r'as not received with the

second sample set (Table II).

Note rhar the value for vinyl chloride in 15S (600 ug/1, Table III) ís

reported with one significant figure. The amount indícated by this analysis

was outside the standard ïange for vinyl chloride. Normal procedure would

dictate duplicate analysis using a smaller sample volume. However, in the

absence of a replícate sample, this \^/as not possible.

R€CRA R€S€ARCH,INC.



RESULTS A}ID DISCUSS]OI\] (Continued) :

The results of the Metal priority pollutant analyses are lísted ín Tables

IV through VI.

Míscellaneous priority pollutant results are listed in Tables VII through

IX.

Values reported as "1ess than" (.) indicate the working detectíon 1j-rnit

for the gír,ren sample andfor parameter" Values reported as "1ess than or equal

to" (<) indicate the presence of a compouncl at a level below the working

detection limit and, thereforee not subject to accurate quantifícation.

Compounds which are I'ind.icated" fulfill some, but not all, of the

requiremenls for positive identificatíon.

Respectf u1ly submitted,

RECRA RESEARCH, INC.

Timothy R" Baker
cC/l'IS Specialist

tne/pcb

R€CRA R€S€ARCH,INC.
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TABLE I

LAI^ILER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report Date:

L/L4I8I
216 /BL

VOLATILES

IJP,/Imethylene chloride \J<3<3

ethylbenzene <1<1v s.lL <1

vs./Itrans- 1, 3-dichloropropene <)<-)1)

<5us,lLcis-1, 3-díchloropropene <5<)

1. 2-dichloropropane <2<2<2V P,II

ve/Ltrans-1, 2-dichlo roethYlene <1<1<1

I .1-dichloroethylene <1us,lr <1<1

vs./71 
" 
2-dichloroethane <l<1<l

TJ S,/ L1 
" 
1-dichloroethane <-)<)26

dichlo ro di f 1uo rome thane <5lP,IL <5<5

VA/Tdibromochloromethane <5<5<5

<5ug,/ rchloromet.hane 1)<-l

chloroform <f<5us,lI <5

u s.lL2-chloroethylvinyl ether <10<10<10

<5TJS,/Ichloroethane <5<l

chlorobenzene <2<zue./ L <2

us./Lcarbon tetrachloríde <3<3<3

<5us,ll-bromomethane <J<5

<10vs.lrbromoform <10<10

us,lIbromodíchloromethane <5<5<5

<3I F,/Lbis-chloromethyl ether /t\J\J

benzene <20<20vs./L <20

me/ Iacrylonitrile <2¿')/a

<1ÍLS,IIacroleín /1\a<1

2Ã
1 13 ÕI

ST-I
(r lL3l BL)

4
13 81

SAMPLE IDENTIFICATION TE

UNITS OF

}lEASURECOMPOUND

R€CRA R€S€ARCH,INC.

r.D.ll\r-25

(Continued )
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TABLE 1 (cont'd. )

LAI^ILER, I4ATUSKY & SKELLY ENG]NEERS
GAS C}IROI'IATOGRAPHY/MASS SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report Date:

I/L4/BI
2/618r

VOLATILES

V P,IIvinyl, chloride <5<)<5

vs,lLtr ichloro fluorome thane <1<1<1

4TJ P,I Ltr ichlo roe thy lene <1<1

1 " 1 
" 
2-trichloroethane <2<2VAI I z1

us./L1. l- 
" 
1-Lríchloroethane <2<211

VF,ILtoluene <20<20<20

<1<1vs,lLtetrachloroe thylene <1

vs,lII 
" 
1 

" 
2 . 2-tetr a.chloroethane <1<1<1

2A
(L173/87)

4
(r /L3l 87)

ST-1
1/7318L)

UNITS OF

I{EASURECOMPOUND

SAMPLE IDENTIFICATION (DATE)

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC

DATE

%."M*,r¿ reÁq1
a.?'

z,/q,/¿-z
1/

R€CRA R€S€ARCH,INC

r "D "lf BL^25
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TABLE ]I

LAWLER, MATUSKY & SKELLY ENGTNEERS

GAS CIIROMATOGRAPHY/MASS SPECTROMETRY

PRIOR]TY POLLUTANT ANALYSES

Samples Received:
Report Date:

L/rsl8L
2/6lBL

VOLATI],ES

UNITS OF

MEASURECO}4POUND

R€CRA R€S€A,RCH,INC.

r.D./lB1-25

methylene chloride <3rs,lL <3<3 <3

us.lIethylbenzene <1 <1<1 <1

u s,/Itrans-1 ene3-díchloro ro <5<5 <)<5
cís-1 

" 
3-dichloroproPene 1)v s,/I <5<5 <5

vs,lL1. 2-dichloroproPane <2 <)\/, <2

v s,l 1-trans-1 lene2-díchloroet <l<1 2<1 <1
1 , 1-dichloroethYlene <1UEII <1<1 <1<1

vg/ L2-dichlo roethanet <1<1 <1 <1<l
TJ g,/ I1 " 1-dichloroethane <5<5 <5<5 <5

d i ch lo rod i f 1uo rome thane \)US,/ I <5<5 <5<)

vs,/rdíbromo chloromethane <) <qaf<) <5

VP,/Ichloromethane <5<5 <5<5<5

chloro fo rm <5vs,ll <5<5 <5<5

us.lIether1v2-chloroeth <10<10 <10<10 <10
v?-17chloroethane <)<5 <-)<5<5

chlorobenzene ¿')uP,lr <2<2 z1<2

us.l7carbon tetrachloride <3<3 1J<J <3

us,/Lbromomethane <5<5 <5<5<5

bromoform <10VAI I <10<10 <10<10
vs.l7bromodíchloromethane <5<5 <5<5<5

<3vs,lLbis-chloromethyl ether <3<3 \J<3

benzene <20uÈ,lL <20<20 <20<20

ms./Ilonítri1eacr <t <)¿1 <2

<1ms.lIacro lein <1<1 <1<1

T2
(7 /14 / BL)

6
(L lL4l8r)

7

(r lL4 I 8r)
11

(I IL4 /BI)
r3

(1lL4lsL)

SAI4PLE IDENTIFICATTON DATE

-a\L

<5

<5

<l
<3

(Continued )
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TABLE II (contrd. )

LAI^]LER, MATUSKY & SKELLY E}JGINEERS

GAS CHROMATOGRAPHY/T,{ASS SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report Date:

I/L5 /87
2/6lBr

VOLAT]LES

<5vs./rvinyl chloride <5<5 <5I
tr ic hlo ro f luoromethane 51vs,lL <1<1<1 s1

vs,lltr ichforoethylene <l<1 <151

L " L " 2- tr ichloroe thane ¿1vs,lL zl<2 <2z1

vs.lI1 1 1-trichloroethane <¿<2 <2<2z1

<20vs,lrto luene <20<20 <20<20
te trachloroe thylene <1vs,ll <1<1<1<1

us./II "L,2 "2-tetr achloroethane <l<1 <1<1<1

6
(r/14 / 81)

7
(Ll14l87)

I2
(LlL4l8r)

T7
(Ll14l8L)

l3
Íl14/8L)COMPOUND

UNITS OF

MEASURE

SAI,{PLE IDENTIF]CATION DATE

COI4MENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE

R€CRA R€S€ÅRCH,INC

r"D./É81-25
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TABLE ]II

U.I^ILER, I'{ATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPITY/T-{AS S SPECTROMETRY

PRIORIW POLLUTANT ANALYSES

Samples Received:
Report Date:

LI16 /BL
2/618L

VOLATILES

vs.lImethylene chloride <3<3 <3

vs,lLethylbenzene <1/1\I<1

<5vs,lLtrans- 1, 3-dichloropropene <5<5

vs./Icis-l " 3-dlchloropropene <5<5 <5

v s,lL1 
" 
2-díchloropropane 11<2

trans-1, 2-díchloroethylene I48.3]JP,IL 31

v s./I1.1-dichloroethylene <1: I<1

<1VP,IIL,2-diclnloroethane <l<1

u s,/I1, 1-díchloroethane <.fL2 5

us./Ldichloro di f luorome thane <5<)<5

<5v s,lLdibromochlorome thane <5<5

chloromethane <5<5vs.lI <5

ue./Ichloroform <5<5<f

<10vs,lL2-chloroethylvínyl ether <10<10

<5VP,IIchloroethane <-l<)

us.lIchlorobenzene ¿)/n<)

<3vs,lLcarbon tetrachloride <3<3

bromomethane 1f<5u s,/r <-)

vs./Lbromo form <10<10<10

<)vs,lLbromodichlorome thane a)<5

rs.lIbis-chloromethyl ether <J<3 <3

us./Ibenzene <20<20<20

<2<2ms,lLacrylonítri1e <2

ms.lIacrolein <1<1<1

L4
0 /L5 /BL)

15S
(r lrs B1

15R
(1ll.,5l8r)

UI{ITS OF

MEASURECOMPOUND

SAMPLE IDENTIFICATION TE

R€CRA R€S€ARCH,INC.

r . D. //81-25

(Continued )
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TABLE III (contrd")

LA.[^ILER, T4ATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/MASS SPECTRO}4ETRY

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report Date:

1/16/87
216/BL

VOLAT]LES

COI0{ENTS: Refer to text

FOR RECRA RESEARCH, INC"

DATE

%*#a /Z ß-/-.

R€CRA R€S€ARCH,INC

T . D. lf87-25

6007950ue/rvinyl chloride

<15<1ps,/rt ríchlo rofluo romethane

trichloro ethyl ene 1¿JL4ue/t

< ,1.
,a<2us./LI 

" 
7 

" 
2-lr ichlo ro e thane

¿')4:t"-lL1, 1 
" 
1-t richloroethane

<20<20<20us./Itoluene

<1<1<luE /1tetrachloroe thylene

<1<1<1vs,lL1 
" 

1 
" 

2 
" 
2-t eLr achloroethane

15S
Q/L5 /8L)

15R
(L/Ls/8r)

L4
Q/15 /8L)

SAMPLE ]DE}TTIFICATION (DATE)
UNITS OF

MEASURECOMPOUND
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TABLE IV

]-AIdLER, MATUSKY & SKELLY ENGINEERS
PRIORTTY POLLUTANT ANAIYSES

ATOMIC ABSORPT]ON

Samples Receíved:
Report Date:

L/14/BL
2l6l8r

METALS

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE

A ¿,^
,2

R€CRA R€S€ARCH,INC.

r. D " llBL-z5

0 .013<0 " 0040"069rne/1Soluble zinc

<0 .1<0 .1<0 .1ms,/rSoluble thallium
<0.01<0 .01<0"01ms./7Soluble silver
<3<3<3uÈ.ltSoluble selenium

<0 .03<0.030"03ms,lLSoluble nickel

¿)-')<Lus,lLSoluble mercury

<0 .03<0 .03<0"03ms./1Soluble lead

<0 .004<0 .0040 .056II.P,/ ISoluble copper

<0 .004<0 " 0040"004ms.lISoluble chromium

<0 .005<0 .005<0 
" 005ms./ISoluble cadmium

<0 .005<0 .005<0 
" 005n.P,ILSoluble beryllium

<L<2<2vs./LSoluble arsenic

<0 "10.20.1mel LSoluble antimony

4
7/73/87

a^
(1113181)

ST-1
1/L3lBr)

SAMPLE ]DENTIF]CATION DATE

CO}4POUND

UNITS OF
MEASURE



1Ô
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TABLE V

LAWLER, MATUSKY & SKELLY ENGINEERS
PRIORITY POLLUTANT ANALYSES

ATOMIC ABSORPTIOI{

Samples Received:
Report Date:

L/ T5/ BL
2/ 6/ BL

METALS

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE

R€CRA R€s€ARCH,INC

I. D, IIBL.zs

0.012o "0260"028me/l-Soluble zinc

<0 .l<0 .1<0"1mel rSoluble thallíum
<0 " 01<0'01<0 .01ms./lSoluble silver
<J<3<3ue/rSoluble selenium

<0 .03<0 .03<0"03r¡.P,/ISoluble nickel

¿)z')z1us./ISoluble mercury

0"060"8<0 .03ms./7Soluble lead

<0 .0040 .0r40"008Ir,P,/ISoluble copper

<0 .0040 .008<0 .004Soluble chromium ms./I

0"0080"0110"007me/rSoluble cadmium

<0.005<0 .0050"005r;IA/LSoluble beryllium
<4<¿¡<4w./rSoluble arsenic

<0 "1<0.10"1ms./7Soluble antimony

I7
0/L4lBr)

7

Q/L4 /8L)
6

(L/L4l8L)

SA}PLE IDENTIFICAT]OI{ (DATE)

COMPOUND

U}IITS OF

I{EASIIRE
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TABLE VI

LAI^]LER, MATUSKY & SKELLY ENGIIJEERS

PRIORTTY POLLUTAI{T ANAI,YSES
ATOMIC ABSORPTION

Samples Received:
Report Date:

L/L6/BI
2/ 6lBL

T4ETALS

COMMENTS: Refer to text

FOR RECRA RESEARCH, fNC.

DATE 2_ q

R€CRA R€S€ARCH,INC.

r.D. lfBL*25

Soluble zinc ms,lI 0 .0300.03r
Soluble thallium <0 .1ms./T <0 .1

ms,lLSoluble silver <0 .01 <0 .0t
Soluble selenium VA/ L <3<3

Soluble nickel <0 .03mzll_

UP,ILSoluble mercury </,

0 .04

-.)

Soluble lead ms,lL 0 .180.05
Soluble copper 0.c06ms./L o "032

ms/LSoluble chromium <0 .005<0 .005
Soluble cadmium <0 .005mE lL

ms,lLSoluble beryllium <0 .005 <0"005

<0.005

UP,ILSoluble arsenic <J<3

Soluble antimony <0 .1mg.lL <0 .1

15R
(7 /Ls /8L)

15S
0/l-5l81)COMPOUND

UNITS OF

I'IEASURE

SAMPLE IDEI']TIFICATIO}I (DATE)
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TASLE VII

LAI^ILER, MATUSKY & SKELLY ENGINEERS
PRTORITY POLLUTA}TT A}]ALYSES

Samples Received:
Report Date:

L/L4/8L
2/6/8L

MISCELLAT.TEOUS

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE

G U 7t,un*-
2 / 7l?t,/ ./

R€CRA R€S€ARCH,INC

r. D . ll9r-25

<0"01<0 .01<0 .01ms./I
Total recoverable
phenolics

<10<10<10us./tTot:1 cw:nide

4

Qlßl8L)
2A

0/13/8L)
ST_1

G/73/87)

SAI{PLE ]DENTIFICATION DA

COMPOUND

UNITS OF
MEASURE



-15-

TABLE VIII

LAWLER, MATUSKY & SKELLY ENGINEERS
PRTORITY POLLUTANT ANALYSES

Samples Received:
Report DaËe:

L/\s /BL
216/at

MISCELLANEOUS

Total recoverable
phenol ics <0 .01<0 .01<0"01<0 .01<0.01.lf-s,/r

!P,/ITotnl cwnnirle <20<20<20<20<20

6

Q/r4 /8L)
L7

(IIL4/BL)
13

Ql74 /Br)
L2

GlL4/81)
7

0/L4 /8r)COMPOUND

SAMPLE IDENTIF]CATION (DATE)

UNITS OF

MEASURE

COMMENTS: Refer to text.

f? L/ /4-:-ÈFOR RECRA RESEARCH, INC.

DATE 7

R€CRA R€S€ARCH,INC.

r " D. lf B7-2s
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TABLE IX

LAI^]LER, MATUSKY & SKELLY ENG]NEERS
PRIORITY POLLUTANT ANAIYSES

Samples Received:
Report Date:

r/16/81
2/6 /8L

COMMENTS: Refer to text"

MISCELLANEOUS

FOR RECRA RESEARCH, INC"

DATE

,? /. €,--*.,
ç/

<o "02<0 .02<0"01
Total recoverable
phenolics ms,/r

<20<2036us./L'Fn*o'l --1 4^i,1õv v srrrue

15s
(r/Ls/8L)

15R
(7/Ls/8L)

I4
(r/Ls/8L)

SAMPLE ]DENTIFICATION (DATE)

COMPOUND

UNITS OF

}ßASURE

R€CRA R€s€ARCH,INC

I " D, IIBI_25
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t"Åd-{å.üå, ÂåÅ'Fust{Y & sKH[ti
F!¿Gt?sË[ã5

March 11, f9B1

l4s. Karen A. l,Iright
Lawler, llatusky & Skelly Engineers
One Blue Hill Plaza
Pearl River, NY 10965

Re: Analytical Report

Dear Ms " Wríght:

Please find enclosed Recra Research, Inc.ts results of
the analyses of flve samples recej-ved at our laboratories on
February 5, 1981.

If you have any questíons concerning these data, do not
hesitate to contact the undersigned"

Sincerely,

RECRA RESEARCH, INC

James A" Ploscyca
Labor:atory Manager

TRB/ JAP/pcb
Enclo sure

r.D. /lB1-85

R€CRA R€S€ARCH,!NC. P.o. Box 448 / Tonowondo, New York I 41so / Q 16) B3ð-é200

a

IOfÂL CHTMICÀL VÂ5TÉ MNÄ6TMENI THROU6H ÀPPLIED RE5TARCH



ANALYTICAL REPORT

LAWLER, MATUSKY ô, SKXLLY ENGINEERS
PRIORITY POLLUTANT ANALYSES

Prepared For:

Lawler, lufatusky & Skelly Engineers
One Blue Hill Plaza
Pearl River, NY 10965

Prepared By:

Recra Research, fnc.
P.O. Box 448
Tonawanda, NY 14150

ReporÈ Date: March 11, 1981

R€e RA R€S#*RCH, !NC. P.o. Box d4B / Tonowondo, New York 141 50 / Q 1Ð 8oB-ó200
TOIÀL CHÊMICAL VASIT MNAGEMENT THAOUGH APPLIEO R€5EAACH



ANALYTICAL REPORT

LAIILER, MATUSKY & SKELLY ENG]NEERS
PRIORTTY POLLUTANT ANALYSES

Report Date: 3/LIl8L

INTRODUCTION:

On February 5, 1981, five aqueous samples r¡rere received at Recra Research,

Inc. A request was made by Lawler, Matusky & Skelly Engineers to have one

sample, identified as 22, anaLyzed for Environmental Protection Agency decreed

priority pollutants. Analysis for Asbestos rras not requested. The remaining

four samples were to be analyzed for Volatile, Pesticíde/VCø, Meta1, ancl

Miscellaneous priority pollutants" These samples were identified as: 8, 9, 10,

and M^l-19" Field blanks and duplicates rrere provided for Volatile analysis.

Each Volatile sample was a composite of three vials labelled TOP, MID, and

BOT" Chaín of custody procedures \^rere fo1lowed.

This report rril1 address the results of those analyses.

METHODS:

Priority pollutant analyses were conducted according to Bnvironmental

Protection Agency (EPA) methodologies.

Organic priority pollutants v/ere analyzed by Gas Chromatography/Mass

Spectrometry (GC/MS). Pesticide priority pollutants r^rere screened by Gas

Chromatography "

The GC/MS analyses were performed on a Model- 322L Finnígan GC/MS system

operated in the electron impact mode and interfaced with an INCOS data system"

Prior to injection of the samples, perfluorotributylamine r¡/as introduced

for calíbration of the mass spectrometer and the II\COS data system"

R€CRA R€S€ARCH,INC
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METHODS (cont'd.) :

GC/MS Conditions Included:

Carrier Gas: High purity Helium, 30 ml/min"

Multiplier Voltage: 2.0 KV

Source Voltage: 70 eV

Filament Current : 0.5 ma

Injector Temperature: 250"C

Separator Temperature: 250oC

Transfer Line Temperature: 225"C

Acid/Phenolics:

Column: L52"4 em long x 2 urn I.D" 1Z SP-1240 DA on IO0/I2O mesh Supelcoport

Temperatures: Oven: Initial: 85"C, hold I mín.

Final: 210"C

Rate: 10'C/min"

Base/Neutral s :

Column: 183 cm long x 2 mm I.D. I"/" SP-2250 on I0Ol720 mesh Supelcoport

Temperatures: Oven: Initial: 50"C, hold 4 mins.

Final: 250"C

Rate: 10 "C/min "

Volatiles:

Column: 152.4 cm long x 2 mm I.D. A"2% Cart>owax 1500 on 80/100 rnesh

Carbopak C

Temperatures: Oven: fnitial : 45 oC, hold 7 míns.

Final: 160'C

Rate: BoC/min.

Volatile organics r¡rere extracted from the sample with a Tekmar Liquid

Sample Concentrator (LSC-2) 
"

R€CRA R€s€ARCH,INC.



a
-J-

METHODS (cont'd.):

Pest ic ides/ PCB' s :

For the pesticide extracts, analytical results are quantified using data

obtained from a Gas-Liquid Chromatograph (GLC) equipped with an Electron

caprure Detecror (GC/ECD).

Column: 183 mc long x 4 mm I.D" 7.57. SP-2250/7"957" SP-2401 on 100/120 mesh

Supelcoport

Carrier Gas: High purity Ar/CtlO Q5%/57"), 60 ml/min"

Temperatr:res : Oven: 200 oC, 30 mins .

Detector: 225"C

Inj ector z 225"C

Metals:

The metal priority pollutant analyses were performed on a Perkin-Elmer 603

Atomíc Absorption Spectrophotometer" At the request of the c1íent, all Metal

analyses were performed on filtered samples. Thís ís a deviation from the

priority pollutant methodology.

Miscellaneous Analyses :

The Miscellaneous prioríty pollutants, Total cyanide, and Total recoverable

phenolics were analyzed by wet chemical techniques.

RESI]LTS AND DISCUSSION :

Results of the prioríty pollutant analyses are listed in Tables I through

VI"

R€CRA R€SCARCH,INC
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RESULTS AND DISCUSSION (cont'd. ):

The following Volatile compounds were indicated ín the listed samples at

1evels below the detectíon lirnit"

Õ 1,1-dichloroethane

Mi^r-l9 1,1-dichloroethane
trichlorof luoromethane
vinyl chlorirle

22 - vinyl chloride

Chloroform was found in the field blank at a 1eve1 less than 1 tg/I"

Compounds índicated by the Gas Chromatography screening for Pesticides/

PCB's (fa¡te fV) are at levels too 1ow for GC/ÌÍS confirmation.

Table VII 11sts the results of a Volatile recovery analysis of sample 10.

Recoveries may be affected by sample matrix (interferences).

Values reported as "less than" (.) indicate the working detection limit

for the glven sample andfor parameter. Values reported as "1ess than or equal

to" (l) indicate the presence of a compourrd at a 1eve1 below the working detectlon

1imÍt and, therefore, not subject to accurate identlfication.

Compounds which are t'indicatedt' fulfill some, but not all, of the

requi,rements for posltive identification.

Respectf u11y submitted,

RECRA RESEARCH, IIüC"

tH ' ÍZ ß^.bu---/"¿"-ffiV*-
Timothy R. Baker
GC/MS Specialist

TRB/ pcb

R€CRA R€S€ARCH,INC
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TABLE I

LAI^/LER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report Date:

215/87
3/LL/8L

ACID PHENOLICS

COMMEIJTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE

f.- &,A*,
l-

2J I -7- T

R€CRA R€S€ARCH,INC.
r. D . /lB1-85

<10VF,/L2 " 4 " 6-tTichloropheno 1

<5us,/7phenol

<10vs,lIpentachlorophenol

<10us,lIp*chlo ro-m- cres o1

<50vs.lI4-nitrophenol

<5ue/I2-nitrophenol

<50VP,IL2 , 4*dinitrophenol

<50us./L4 " í-dinLtro*o-cresol
<5TJg,I I2 

" 
4-dimethylphenol

<5tr s./ r2 ,4-dícLl'-orophenol

<5u s/ -L2-chlorophenol

22
(2/ 4/ Br)

SAMPLE IDENTIFICAT]ON (DATE)
UNITS OF

MEASURECOMPOUND



-6- Page I of 2

TABLE II

I,AI^/LER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PRIOR]TY POLLUTANT ANALYSES

Samples Received:
Report Date:

2/s/Br
3/LLI BI

BAS NEUTRALS

<10/tdi-n-butylphthala te

<101dimethylphthalate

<10vs,/1díet hthalateI
<25,J È,/I3, 3' -dÍchlorobenzidine

\)ve/71,4-díchlorobenzene

<5us,/ r1, 3-dichlorobenzene

\Jus,/IL 
" 
2-díclnJorobenzene

<25vs,/rdib enzo ( a, h ) anthracene

\)v s./Lchrysene

<25ve/r4-chlo rophenylphenyl e ther
<3US,/T2-chloronaphthalene

<10us./LbuËylbenzylphtha late
<10vs,/ L4 -bromo pheny lphenyl e th er

<10us./Ibis (2-ethylhexyl ) phthal ate

<10us.lI
bis ( 2-chloroísopropyl )
ether

<10ve/Lbis (2-chloroethyl ) ethe r
<10þA/ Ibís (2-chloroethoxy )methane

<)rs,/Ibenzo (k) fluoranthene
<25us,/rbenzo (g,h, í)perylene
<5us,l7benzo (b ) fluoranthene
<10US,ITenzo (a)pyreneb

<5VP,IIanthracenebenzo a

<25ull 1benzidine
<,)rs./ Lanthracene

,au s,lracenaphthylene
<2Iacenaphthene

SAMPLE IDENTIFICATION
22

(2/4/Br)

(DArE)
UNITS OF

MEASURECOI4POUND

R€CRA R€S€ARCH,INC.

r"D" //8r-85

(Cont inued )
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TABLE II (cont I d. )

LATILER, MATUSKY & SKELLY ENGINEERS
GAS CHRO},IATOGRAPHY/MASS SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report Date:

2ls /Br
3/LLlBL

BASE TRALS

1)us./ IL . 2 
" 
4- tr ichlo rob enz ene

<10us./1
2, 3, 7, 8-tetrachlorodíbenzo-
p-dioxin

<2vF,/1Dyrene

<2vs./Lphenanthrene

<10us,/LN-nÍ t ro so d iphenylamine

<25us,/7N-nitro so di-n- propylamine

<25us./LN-nitro sodime thy lamine

<10vs,/LniËrobenzene

/a\Lus,/lnaphthalene

<25us./Lisophorone

¿ 1q,us,lríndeno (t. Z "3-cd)pyrene

<10UE/Lhexachl-oroethane

<25us./Ihexa chlo ro cyclo pent ad iene

<5uP,/1-hexachlorob utadiene

<5vs,/Lhexachlorob enzene

<)us./Ifluorene
<2us,/Ifluoranthene
<25vs,lL1, 2-diphenylhydraz ine

<10IJF,/Idi-n-octylphthalate
<25VP,IT2 ,4-dínítro to luene

<25rs,l72 r6-dinitrotoluene

22
(2/4/8r)

SAMPLE IDENTIFICATION (DATE)
UNITS OF

IÍEASURECOMPOUND

COI'1}1ENTS: Ref er to text

FOR RECRA RESEARCH, INC"

DATE

ß

R€CRA R€S€ARCH,INC.
r"D" 1/81-85

3 '7-
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TABLE III

I,AI^ILER, MATUSKY & SKELLY ENGINEERS
GAS CHROI"IATOGRAPHY/MASS SPECTROMETRY

PRIORITY POLLUTANT ANA],YSES

Page I of 2

Samples Receíved:
Report Date:

2/s /BL
3/LL/8L

VOI/,TILES

vs,lLmethylene chloríde <5<5<)<5<)

\L<2us./IeLhvlbenzene <2<,)<2

<5<.)<5<5ve,/1trans-1, 3-díchloropropene <5

vs.lLcis-1, 3-dichloropropene <5<)<5<5<5

<2460¿1us,/71 " 2-díchloropropane <2<2

trans-1, 2-dichloroethylene 3149<2160L2vAll.
1. 1-dichloroethylene :z<2<246<r)

-Lus./ I
<2us./ L1. 2-díchloroethane z1¿')<2

1 
" 
1-dichloroethane <J<3<3r20<3VP,IL

7<5vs./Ldichlo ro dí f luorome thane <5<5<5

<5<5<5<-)<5vs,lLd ibromochloromethane

<5UE,IIchloromethane <5<.)<5<5

<341JVF,/Lchloroform <3¿a

<10<10<10<10<10,JP,IL2-chloroethylvinyl ether
us,lLchloroethane <-l<5<5:J<5

<2<2v s,/tchlorobenzene /azn\L<2

¿')<2<2/a\L<2us,lLcarbon tetrachloride
vs,lLbromomethane <10<10<10<10<10

<10<10<10<10<10VF,ILbromo form

<10<10<10<10<10VP,/Tbromo dichloromethane

<30v s.lrbenzene <30<30<30<30

/a<2<2<,)<2me/ Iacrylonítrí1e

<1<l<l<1<1ms,lIacrolein

22
(2 / 4l 87)

MI,l-19
(2/ 4 /87)

10
(2/4/8L)

9
(214/87)

ö
Ql4/8r)

SAMPLE IDENT]FICATION (DATE)

UNITS OF

MEASURECOMPOUND

(Cont inued )

R€CRA R€S€ARCH,INC.

r.D" //81-85
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TABLE III (contfd" )

LA\^ILER, I,IATUSKY & SKELLY ENGINEERS
GAS CHROI"IATOGRAPHY/MASS SPECTROMETRY

PRTOR]TY POLLUTANT ANAI,YSES

Page 2 of. 2

Samples Received:
Report Date:

2/ 5/ 81
3/ LLI 8L

VOLATILES

vinyl chloride <5<5<54018TJE,/ 1

7002us.l7t richlo ro f luo rome thane :Ls2

<21"100I, 800usl It richloro ethylene 1, 600520

L,I, 2-t r ichlo ro ethan e <3<3<3<3<3us./L

6uE /L1 . I " 
1-t richlo ro ethane 5L441"700

<)<5<5<5vs,/Itoluene <5

vs,/It etrachloroethylene 9l.20/.,<1<)

\L<2<2VP,/L1 . 1. 2 
" 
2-t etrachloro ethane ,a\¿<L

MW-19
Q/4IBL\

10
(2/ 4 /81)

9
(2/4/81)

B

(2/4/8L)
22

Q/ 4187)
UNITS OF

}{EASURECOMPOUND

SAMPLE IDENTIF]CATION (DATE)

COMMENTS: Refer to text

FOR RECRA RESEARCH, ]}JC"

DATE

R€CRA R€S€ARCH,INC.

r.D" ilBl-85

r¿
'¿-
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TABLE IV

LAI^/LER, MATUSKY & SKELLY ENG]NEERS
GAS CHROMATOGRAPHY

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report Date:

2/s /87
3/rLl87

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC

PESTICIDES/PCB I 
S

R€CRA R€S€ARCH,INC.

r.D. //81-Bs

<1<1<1<1UA/IToxaphene <1

<0"5<0 .5<0. 5<0"5<0"5V P,/LPCB-L260

<0. 5PCB_L254 <0. 5<0. 5<0. 5<0 .5VP,II

<0. 5<0. 5<0.5<0.5<0 .5us./rPCB_T248

<1<1<1<2<1]J S,I LPCB_IZ42

<1<1<1,a<1vs,/1PCB-7232

z1<2¿1<5<2us.lLPCB_I227

<1<1<1<1vs,/7PCB-1016

<0.01<0 .01<0.01Í0 01<0. 01lleptachlor epoxide v s,/r

<0"01<0"05<0.02<0.10.06þÈ./LHeptachlor

<0 .01<0.01<0.02<0.2<0. 02IJg, /IEndrín aldehyde

<0. 01<0.01<0.01<0"02Endrin <0.01rs,lI
<0"1<0. 01<0.02<0. 6<0.1Ug,/ LEndosulfan sulfate
<0.01<0.01<0.01<0.02<0.01lJ g,/ Lß-Endosulfan

<0.01<0.01<0. 01<0.01<0"01us./ro-Endosulfan

<0.01<0. 01<0"01<0 .02<0.01rs./7Dieldrin
<0.01<0.01<0. 02<0"1<0. 02vs,/r4. 4 | -DDT

<0.01<0"01<0. 0150.01<0. 01vs,lL4.4r-DDE

<0"01<0. 01<0.01<0.02<0.01TJP,/L4,4 | 
-DDD

¿1<1<1<1<1us./IChlordane

<0.01<0"020"020"08<0. 02u s/ IY_BHC

<0. 01<0.05<0. 020"140.13VP,IIô-BHC

<0"020.0s0"050. 13<0"1vÈ.lrß-BHC

s0.01<0"01<0. 020"080"03us./Ls-BHC

<0.01 <0"01<0"020. 05<0"05vs,/1Aldrín

22
Q/4/BL)

MI^r-19

Q/4/BI)
l0

(2/4/BL)
9

(2/4/Br)
oo

Q/ 4/BI)

SAMPLE IDENTIFICATION (DATE)
UNITS OF

MEASURECOMPOUND

DATE 3
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TABLE V

LAI^ÍLER, MATUSKY & SKELLY ENGINEERS
ATOMIC ABSORPTION

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report Date:

2/s lBL
3 /TL/BL

METALS

0"0280. 0100"0160. 0160. 005r¡.P,/ISoluble zínc

<0. I<0"1<0. 1<0.1<0"1ms,/LSoluble thallium
<0. 003<0 .003<0.003<0 

" 003<0 
" 003ms./ISoluble silver

<3aJ\-l<3<3vs,lLSoluble selenium

<0.02<0.02<0. 02<0 .02<0"02ms,/ISoluble níckel
a-)<J<J<3<3pellSoluble mercury

<0.02<0"020 .040.03<0"02r;'s,/1Soluble lead

<0 
" 005<0.005<0 .0050"010<0 

" 005ms.lLSoluble copper

<0.005<0. 0050.006<0 
" 005<0.005ms,lLSoluble chromium

<0 .005<0 
" 005<0.005<0.005<0 

" 005mÊ,lLSoluble cadmium

<0. 005<0.005<0.005<0.005<0"005ms./ISoluble berylllum
<3<3\-)\J<JVP,/ISoluble arsenic

<0.1<0 .1<0. 1<0"10.2me/7Soluble antimony

22
Q/4/8r)

Mi¡f-19
(214/Br)

10
(2/418r)

9
(21 4 /81)

8
(2 /4/BL)

TE)SAI"IPLE IDENIIFICATION
UNITS OF

MEASURECOMPOUND

CO}t'{ENTS: Refer to text

FOR RECRA RESEARCH, INC"

DATE 3,122-/fl

R€CRA R€S€ARCH,INC.
r 

" D. /lB1-85
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TABLE VI

LAI/LER, MATUSKY & SKELLY ENGINEERS
PRIORITY POLLUTANT ANALYSES

Samples Receíved:
Report Date:

2/s /8L
3/ LL/ BL

MI SCELLANEOUS

<0.01<0"01<0.01<0 
" 01<0. 01n.slr

Total recoverable
phenolics

26L6<1076<10ve/LTotal cyanide

22
(2/4/BL)

MI^l-19
(214/Br)

10
(2 / 4lBr)

9
Q/4/BL)

I
Ql4/87)

TESAMPLE IDENTIFICATION
UNITS OF

MEASURECOMPOUND

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE

A/ ---2 /----7'
_,- -zLl-_1-_

3 z

R€CRA R€s€.ÀRCH,INC.
r"D" //81-Bs
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TABLE VII

LAWLER" MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PRIORITY POLLUTANT ANAIYSES

Samples Received:
Report Date:

2 /s /BL
3 /LIIBT

VOI-A.TILE RECOVERY ANALYSIS OF

SAMPLE IO

COM{ENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE
-"/¿/ /2- x/

1

R€CRA R€S€ARCH,INC.
r"D" /lB1*85

B4340400tr íchlo ro f luorome thane

7L2804001 
" 

1 ,1-trichloroethane
532LO400ethylbenzene

78310400trans-1 
" 
2-díchloroethyl ene

z
RECOVERY

ng
RECOVERED

ng 0F
SPIKE

COMPOUND

IDENTIFICATION
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LÅfir[ilR, fi4AT¡i5:("i f, 5:i"iti.i'
f;î,tfri;it'¿i5March 16,1981

Ms. Karen A. i^lright
Lawler, Matusky & Skel1y Engíneers
One Blue Hill Plaza
Pearl River, NY LO965

Re: Analytical Report

Dear Ms . I{ríght:

Please find enclosed Recra Researc.h, Inc.ts results of
the analyses of the síx samples received at our laboratories
on February 13 and 14 of 1981.

If you have any questions concerning these data, do not
hesitate to contact the undersigned"

S incerely,

RECRA RESEARCH, INC"

James A. Ploscyca
Laboratory Manager

TRB/ JAP/pcb
Enclo sure

I "D. IIBL_LL2
81-112A

R€CRA R€SffiRÇþ{,!NC" P.o. Box 448 / Tonawondo, New York { 4450 / (716)838-ó200
TOTAL CHEMìGL VA5IE MNAGTMENI IHROUGH APPLIED AE5€ARCH



ANALYTICAL REPORT

LAI^TLER, MATUSKY & SKELLY E}IGINEERS
PR]ORITY POLLUTAIIT ANALYSES

Prepared For:

Lawler, Þlatusky & Skelly Engineers
One Blue Hill Plaza
Pearl River, NY 10965

Prepared By:

Recra Research,
P.0. Box 448
Tonawanda, NY

Inc.

141 50

Report Date: March 16, 1981

P'€ÇRA R€S€ARC H, ¡h{e" P.o. Box 4.48 / Tonowondo, New York { 4{ sCI I 0 4 Ð å38-é200
TOIAT CHEMICAL VÂ5TT UNAGEMTNI IHÂOUGH ÀPPLITO RTSIÂRCH



ANALYTICAL REPORT

LAI^ILER, MATUSKY & SKELLY ENGII'IEERS
PRIORITY POLLUTANT ANALYSES

Report Date: 3/16/8L

TNTRODUCTION:

On February 13 and 14, six aqueous samples r^rere received by Recra Research,

Inc. A request was made by Lawler, Matusky & Skelly Engineers to have the

samples analyzed for Environmental Protection Agency decreed Volatile, Pesticide/

PCB, Meta1, and Miscellaneous priority pollutants. The sample identifications

and the date they r¡rere received is as follows:

ST_1
r_1 - zlL3lBr

D-l3
23-R
23_s - 2/L4lBL

24

Pesticide/PCg analysis was not requested for samples T-L and 24. Volatile

analyses \^/ere composites of three vials for each sample (tOp, MID, BOT) except

for D-13, which vras a single sample.

A volaÈi1e field blank r¡ras not received with the first sample set. A

request was made for Soluble metals analysis on the second sample set. No such

request \^ras made f or ST-1 and T-1 "

This report will address the results of those analyses.

METHODS:

Priority pollutant analyses were condt¡cted according to Environmental

Protectíon Agency (EPA) methodologies.

Organic priority pollutants \,üere analyzed by Gas Chromatography/Mass

R€CRA R€s€ARCH,INC.
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METHODS (cont'd.) :

Spectrometry (GC/MS). Pesticide priority pollutants \,{ere screened by Gas

Chromatography "

The GC/MS analyses were performed on a l{odeI 322L Finnigan GC/MS system

operated 1n the electron impact mode and ínterfaced wíth an INCOS data system.

Prior to ínjection of the samples, perfluorotributylamine vTas introduced

for calíbration of the mass spectrometer and the INCOS data system"

GC/MS Condítions Included:

Carrier Gas: High purity Heliurn, 30 ml/min"

Multiplier Voltage: 2"0 KV

Source Voltage: 70 eV

Fílament Current: 0.5 ma

Inj ector Temperature: 250"C

Separator Temperature: 250"C

Transfer Line Temperature: 225"C

Column: 1,52.4 cm long x 2 mrn I.D. 0.2"/" Carbowax 1500 on 80/lO0 mesh

Carbopak C

Temperatures: Oven: fnitial z 40oC, hold

Final: 160'C

Rate: B 
oc/min 

"

extracted from theVolatile organícs were

Sample Concentrator (LSC-2) .

sample with a Tekmar Líquic1

Pest ic ide s/ PCB ' s :

For the pesticíde extractse analytical results are quantified using data

obtained from a Gas-Liquid Chromalograph (GLC) equipped wíth an Electron

caprure Detector (GC/ECD) 
"

7 mins.

R€CPÁ R€S€ARCH,INC.
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METHODS (cont'd.) :

Cotumn: 183 cm long x 4 mm I.D. 1,57" SP-22501L"952 SP-2401 on 100/120 mesh

SuPelcoPort

Carrier Gas: High purirY ArlcnO 057"15%), 60 ml/min'

Temperatures: Oven: 200"C, 30 mins"

Detector z 225" C

Inj ector z 225" C

Metals:

The metal priority pollutant analyses were performed on a Perkin-Elmer 603

Atomic Absorption Spectrophotometer. Soluble metals analysis was performed on

four samples as requesled" This is a deviation from the priority pollutant

methodologY "

Miscellaneous AnalySes :

The miscellaneous priority pollutants, Total cyanide, and Total recoverable

phenolics, tr'ere analyzed by wet chemical techniques'

RESULTS AND D]SCUSSIOI.]:

The results of the volatile priority pollutant analyses are listed in

Tables I and TI. Chloroforn (62 ug/1) and trichl-orofluoromeÈhane (1 ug/1) were

found in the fie1c1 b1ank. The fo1lowíng compounds were indicated Ín sample D-13

at 1eve1s below the detection 1imít'

chlo romethane
tetrachlo roe thYlene
vinYl chloride

The results of the Gas Chromatography screening for PesticideslPcBrs are

listed ín Tables lIf and IV. Compounds índicated by those analyses \"Iere at

leve1s too 1ow for GC/MS confirmation"

Metals results are presented in Tables V and VT'

R€CRA R€S€ARCH,INC.



RESUTTS AND DISCUSSION (cont?d"):

Miscellaneous p::iority pollutant results are listed ín Tables VII and

VII I.

Results of the recovery analysis of the five Volatíles in sample 23-S are

displayed in Table IX.

Values reported as "less than" (.) indicate the working detection limit for

the given sample and/c:r parameter. Values reported as "less Lhan or equal tott (S)

indicate the presence of a compound at a 1eve1 below the workíng detection limít

and, therefore, not subject to accurate quantification.

Compounds which are "indicatedn fulfill some, but not all, of the require-

ments for positive identification.

Respectfully submitted,

RECRA RESEARCH, INC.

-rÍ ,-¿ 14 i? ¡7',/ø-*-rfr. /( 84<
Timothy R" Baker
GC/MS Specialist

TRB/ pcb
Enclo sure

R€CRA R€S€ARCH,INC.
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TABLE 1

LAIIILER, I'{ATUSKY & SKELLY ENGINEERS
GAS CHROI4ATOGRAPHY/MASS SPECTROIÍETRY

PRIORITY POLLUTANT ANALYSES

Samples Receíved:
Report Date:

2lL3l8L
3l16/87

VOLATILES

<51)vs,lLmethylene chloride
v s,lrethvlbenzene <5\f

<5<5us./rt rans -1 , 3-di chloropropene

<5<5vs,lLc is-1 
" 
3-dichloropropene

us./ L1 ,2-dichloropropane <5<)

<5\)us./IË rans- I , 2-d ichlo roe thylene
1 . 1-d ichloro e thylene <5<)us,lL

<5<5IJg./T1, 2-dichl-oroethane

<51)!ts,/rI 
" 
1-dichloroethane

<5<)vs.l7d i chlo ro dí f luor ome thane

\J<51rs,/ Ldibromochloromethane

<5<)ps,/rchloromethane

<10<10uÊ,lLchloroform

<10<10us./I2-chloroethylvinyl ether

\J<5vs,lrchloroethane

<5vs,lI <5chlorobenzene

<5<Jue/1carbon tetrachloríde

<5<5}J È,/ IbromomeEhane

vs./7 <10<10bromoform

<10<10us./7bromodichloromethane

<10<10vs./ Lbenzene

<2/a\/,ms./l-acrylonitrile

<1<1r¡.P,/Lacrolein

T-1
(21L2/Br)

ST-1
(2/72/8L)

SAMPLE IDENTIFICAT]ON (DATE

UNITS OF

I'{EASURECOMPOUND

R€CRA R€S€ARCH,Ihic

I"D" IIBL-ILZ

(Cont inued)
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TABLE I (cont'd.)

LAWLER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/I'{AS S SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Page 2 of 2

Samples Received:
Report Date:

2/ 13/ 8L
3/L6lBL

VOLATILES

VF,ILvinyl chloríde <)<5

J3vs,/rtrichloro f 1uo romethane

us.lLtrichloroethyl-ene <5<f

<5vs,lL1. 1 
" 
2-trichloroethane <5

<)<5vs,lLI " I . l-tríchloroethane
rs./ Itoluene <10<10

<5us,/Ltetr ach 1o roethylene <5

¿4,vP,ll1 " 1. 2 " 2:tetr achloroethane

T-1
(2l12l8L)

ST-1
(2/12/87)

SAMPLE IDENTIFICATION ATE
UNITS OF

}fEASURECOMPOUND

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE
.v
J 7

R€CRA R€S€ARCH,INC.

I"D" IIBT_LTT
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TABLE II

LAWLER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/}.,{ASS SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Samples Receíved:
Report Date:

2IL4IBI
3l16l8r

VOLATILES

vel rmethylene chloride 3372 a)<5

vs,/ Lethylbenzene <5af<5<5

v È,lLtrans-1, 3-dichloroProPene <)<5 <5<)

:uP,IIcis-1, 3-díchloropropene <5<)<5 <5

1. 2-dichloropropane 8"7IJg,I L <5<)<5

trans- I . 2-d ichloroe thYlene 1)<)vs.lL <)<5

UF,IL1 
" 
1-dichloroethylene aJ<5a):)

TJS,I L1. 2-dichloroethane <5<51)<5

72vs,/r1 
" 
1-dichloroethane <5<)<5

rs.lld ichloro d if luorome thane <5<5<-f<5

vs,/rdibromo chlorome thane <)<)<5<5

1fus,lLchloromethane <5<)<)

vs./Lchloroform <10<10<10<10

<10vs,/12-chloroethylvinyl e Ëher <10<10<10

chloroethane <5<5vs,lr <-)\)
us./1,chlorobenzene \J<5<)<)

\fvs,lLcarbon tetrachloride <5<5<5

bromomethane <)<5us./L <5<5

vs,/Ibromoform <10<10<10<10

<10us/1bromodichlorome thane <10<10<10

benzene <10<10<10<10vs,lL

mz/IacryloniLrile <2<2<2<2

<l<1msl racrolein <1<1

23-R
(2ll.3lBr)

D-l3
(2/73/BL)

¿4
(2173/BL)

23-S
Ql73l8r)

UNITS OF

MEASURECOMPOUND

SAMPLE IDENTIFICATION (DATE)

(Continued)

R€CRA R€S€ARCH,INC

]"D, IIBI*II2
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TABLE II (contfd.)

LAi¡ILER, MATUSKY & SKELLY ENG]NEERS
GAS CHRO}4ATOGRAPHY/MASS SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Page 2 of 2

Samples Received:
Report Date:

2/L4l8r
3lL6l8r

VOLATILES

<5<)uE/Ivínyl chloride <5<5

<3\J31<3us./ Ltrichloro f luorome thane

us./Ltríchloroe thylene <)<)<)7/+0

<5<-)vs,lLL 
" 
I, 2- tr ích1o roe thane <5<5

1, 1 
" 
1-trichloroethane <5<5<)33vs,lL

us./ Itoluene <10<10<10<10

<)<5vs,/rte trach loroe thylene <q<5

L "1,2 ,2-t etr achloroethane <5<)<)<5u s/1

24
(2/13/8r)

23-S
(2113/8L)

23-R
(2lL3lBL)

D-l 3

QII3IBI)

SÆ'{PLE IDENTIFICATION
UNITS OF

MEASURECOMPOUND

DATE)

COMMENTS: Refer to text

FOR RECRA RESEARC}I, INC"

DATE

R€CRA R€S€ARCH,INC
I.D. IfBT.L72
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TABLE III

LAWLER, MATUSKY & SKELLY ENG]NEERS
GAS CHROMATOGRAPHY

PRIORITY POLLUTANT ANALYSES

Sample R'eceived:
Report Date:

2/13/Br
3/L6l8L

PESTICTDES/PCB ' S

<0. 5ps,/rToxaphene

vs,/I <'0.1PCB-1260

<0. 1us./ LPCB-L2\4

<0.1lJP,IIPCB_I248

<0"5vs./ IPCB_I242

<0. 5vs,lLPCB_I232

us./rPCB-L227 <1

<0"5us./LPCB-1016

<0"01ps,/LHeptachlor epoxide

þ s./LHeptachlor <0.01

<0.01uz/LEndrin aldehyde

<0.01uP.ILEndrin

<0"02vs,/LEndosulfan sulfate
<0.01us./Iß-Endosulfan

<0.01vs,/7q,-Endo sul f an

<0.01us,/rDieldrin
<0.01trs,/ L4"4r-DDT

<0.01vs,/r4,4 1 -DDE

<0,01vs.lI4 .4 t 
-DDD

<0.5us./IChlordane

<0.01vs,/ry-BHC

<0.01ue/rô-BHC

<0.01vs,lrß-BHC

<0.01vs,lLct-BHC

<0.01IJ S,/ IAldrín

ST_1
(2/12l8r)

SAMPLE ]DENTIFICATION (DATE)
UNITS OF

MEASURECOMPOUND

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC

R€CRA R€S€ARCH,INC
I.D. IIBI*ILT

DATE 3 tó
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TABLE IV

LAI^TLER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report Date:

2/T4IBT
3176/8L

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC.

PESTICIDES/PCB I 
S

R€CRA R€S€ARCH,IÞ{C

r "D " llBl.-1,r2

Toxaphene <0.5<0. 5<0. 5rs,/r

<0.1<0. I<0.5us./LPCB-1260

<0.1<0.1<0"5ps,lrPCB_I254

PCB-1248 <0"1<0"1<0"5!JF,/I

<0. 5<0. 5<1ve/ rPCB-L242

PCB-L232 <0.5<0. 5<lvÈ,lr

<1<1\Lus,/IPCB_I22L

<0"5<0.5<1us,lLPCB-1016

u s.lLHeptachlor epoxide <0"01<0.01<0.05

<0.01<0.01<0. 01vs./7Heptachlor

<0.01<0.01<0"01IJS,/ IEndrin aldehyde

<0.01<0.01<0.01vs,lIEndrin

o.r7<0.01<0.02vs./IEndosulfan sulfate
<0.01<0.01<0.01us,/rß-Endosulfan

<0.01<0"01vs./Icr,-Endosulf an s0"01

<0"01<0"01<0.01vel LDieldrín
<0"01<0.01<0.02UP,/I4"4f-DDT

vs.lL4. 4 '-DDE <0"01<0"01<0"01

<0.01<0.01<0.01us/I4 , 4'_DDD

<0.5<0. 5<0.5VP,ITChlordane

s0. 0lvs.lLY-BHC 0"02f0. 01

<0"05<0"01<0.05us./Iô-BHC

vs.l7ß_BHC <0 .05<0.01<0"05

0.030.020.06ue/ ro-BHC

<0.05<0"01<0"05:uP,ILAldrin

23-S
elß /8r)

D-13
Q l13 /8L)

23-R
Ql73/87)

SAMPLE IDENTIFICATION (DATE)

COMPOUND

UNITS OF

MEAST]RE

DATE 3
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TABLE V

LAI^ILER, MATUSKY & SKELLY ENGINEERS
ATOMIC ABSORPTION

PRIORTTY POLLUTANT ANALYSES

Samples Received:
Report Date:

2l L3l 8L
3/L6l8L

METALS

CO}4}{ENTS: Ref er to text

FOR RECRA RESEARCH, T}IC"

DATE 6

R€CRA R€S€ARCH,INC.

I"D. IIBT*LIz

0.060ms,/LToÈal zinc 0.441

Total thallíum <0 .l<0 .1ms./L

<0 
" 003ms.l7Total silver <0 

" 003

<31JUS,/TTotal selenium

ms,/LTotal nickel <0"02<0.02

<3ps,/LTotal mercury <J

<0.01r<0.04melTTotal lead

me/LTotal copper o "024<0.005

<0"01ms/1Total chromium <0 .01

<0 " 005<0.005ms,lrTotal cadmíum

me/1Total beryllium <0. 003<0. 003

5vs,/tTotal arsenic <3

0.30.2ms,lLTotal antimony

T-1
(2/72/ 8r)

ST-1
(2/12/BL)

)SAMPLE IDENTIFICATION (DATE

UNITS OF
MEASURECOMPOUND
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TABLE VI

LAI^ILER, MATUSKY & SKELLY ENGINEERS
ATOMIC ABSORPTION

PRIORTTY POLLUTANT ANALYSES

Samples Received:
Report Date:

2/r4/87
3/ 76/ Br

I"iETALS

<0.0040.007<0. 0040.016ms,lISoluble zinc
<0.1<0. 1<0. I<0. Ims./LSoluble thallium
<0 .005<0 

" 005<0 
" 005<0. 005ms,/7Soluble sí1ver

<3<3\J<3IJA/ISoluble selenium

<0 "02<o "02<0. 02<0.02me/ ISoluble nickel
<31J\J<3VP,ITSoluble mercury

<0"04<0.04<0.04<0. 04mell_Soluble lead

<0.0050. 008<0 
" 0050.078ms,lLSoluble copper

0 .0100"012<0.01<0 " 01ri-s,lLSoluble chromium

<0 
" 005<0.005<0.005<0.005meltSoluble cadmium

<0.003<0 .003<0.003<0. 003mg/ LSoluble beryllium
<3<3\J<3vs./ LSoluble arsenÍc
o"2<0. 10.2<0. 1ms./ISoluble antimony

24
(2 /L3/BL)

23-S
(2/L3/8r)

23-R
(2/L3/8L)

D-l 3
(2 /L3181)

TESAMPLE IDENTIFICATION
UNITS OF

T4EASURECOMPOUND

COIO4ENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE

A L/,Ã)',^

R€CPÁ R€S€ARCH,INC.

r"D" //81-112
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TABLE VII

LAI^ILER, MATUSKY & SKELLY ENGINEERS
PRIORITY POLLUTANT ANALYSES

Samples Recei"ved:
Report Date:

2/13/BL
3/t6/BL

MISCELLANEOUS

COIß'IENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE

,L/

R€CRA R€s€ARCH, I I..IC.

r.D" //81*112

<0"01<0.01ms/L
Total recoverable
phenolics

<10<10vÈ,/rTotal cyanide

T-1
(2l12lBr)

ST-1
Q/I2IBI)

SAMPLE TDENTIFICATION DATE
UNITS OF

MEASURECOMPOUND
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TABLE VIIl

I.Á.I^ILER, MATUSKY 6, SKELLY ENGINEERS
PR.IORITY POLLUTANT ANALYSES

Samples Receíved:
Report Date:

2/L4/8L
3l16l87

MISCELLANEOUS

<0.01<0. 0l<0. 01<0.01mz/L
Total recoverable
phenol ics

<10<10<l_0<10UP,ILTotal cyanide

/4

Q /L3/BL)
23-S

(2 /13/8r)
23-R

(2lL3lBr)
D-13

(2/L3l8r)

SAMPLE IDENTIFICATION (DATE)
UNITS OF

MEASURECOMPOUND

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE ç-

R€CRA R€s€ARCH,INC.

r"D" ll87^112
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TABLE IX

I,AI¡ILER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PR]ORITY POLLUTANT ANALYSES

Sample Receíved:
Report Date:

2IL4/BT
3IL6IBI

VOLAT]LE RECOVERY ANALYSIS OF

SAMPLE 23-S

COMI4ENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE

,/')
f<_

.2
-\

R€CRA R€S€ARCH,INC

I.D. IIBL*ITT

901"8002, 000vínyl chloride
8B1 .8002.000di chlor odi f luo romethane

751, 5002. 000chloromethane

841"7002"000chloroethane

771"5002. 000bromomethane

%

RECOVERY
ng

RECOVERED
ng OF

SPIKE
COMPOUND

IDENTIFICATION
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AP|. nr,gl

¡"ÁWffin. f,{Åf¡J5tíf & S.ii.iì
frruGt}jËËP5

Apríl 15, 1981

Ms. Karen A" i^iright
Lawler, Matusky & Ske11¡z Engineers
One Blue Hill Plaza
Pearl River, NY 10965

Re: Analytical Report

Dear Ms " tr^lright:

Please find enclosed Recra Research, Inc.ts results of
the analyses of fíve samples received at our laboratories on
March 19, f981"

If you have any questions concerning these daLa, do not
hesitate to contact the undersigned"

Sincerely,

RECRA RESEARCH, INC

\---G Ç)¿o-.,-,s^
James A. Ploscyca
Laboratory Manager

TRB/JAP/ SKb
Enclo sure

r.D. llSL-203

R€e RA R€SffiF'e þå, lNC" P.o. ßox 448 / Tonowondo, New York 144 50 / Q 16) Bo8-ó2oo
TOIÀL (HEMICÀL VASTT MNA6TMTNI IHROUGH APPLIED RESÉÀÂ(H



RECRA RESEARCH, ]NC"

ABBREVIATED CAPABILlTIES

I^]ASTE MANAGE}ÍENI

EPA l^iaste Criteria Tests

Hazardous I^Iaste Assessments

Treatment/Recovery Feasíbllfty Studies

I,Iaste lulanagernent Audits

Process Design and Development

ANAIYT I CAI /NTOIOCTCAL LASORAT ORIES

Prioriry Pollutants (cC/MS)

0rganic and Inorganic Analysis
(íncluding HPLC)

Bioassays

Mutagenic Screening Assays

Aquatic Toxicology

ENVIRONMENTAI SERVICES

" Envíronmental Assessments

Geologíc/Hydro geologíc Servic es

Environmental Permits

Field Services/Monitoring

Mathematical Modelíng

TRA]NING SERVICES

Training Needs AssessmenÈs

Hazardous l,Iaterials and
Incident Response Training

Regulatory Compliance

EPA RCRA Training

0SHA Training

R€CRA R€SffiReþ{,[NC" P.o. ßox 448 / Tonowondo, New York {4'l50 / (7 4Ð 838-é2oo
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ANALYTICAL REPORT

LAI^ILER, MATUSKY & SKELLY ENGINEERS

Prepared For:

Lawler, Matusky & Skelly Engineers
One Blue HiLl" PLaza
Pearl River, NY 10965

Prepared By:

Recra Research, Inc.
P.O. Box 448
Tonawanda, NY 14150

Report Date: Aprí1 15, 1981

R€CRA R€S€ARCþ{, ¡Ne. P.o. ßox 448 / Tonowondo, New York 141 so I Q t Ð 8oB-é200
TOIAL CHEMìGL WÀ5IE MNÀGEMENT fIlÀOUGH APPIIED RE5ÉÄRCH



ANALYTICAL REPORT

LAI^ILER, MATUSKY & SKELLY ENGINEERS

Report Date: 4/75/8L

INTRODUCTION:

0n March 19, l9B1 f ive samples r¡rere receíved aË Recra Research, fnc"

A request was made by Lawler, Matusky & Skelly Engineers to have the samples

anaLyzed for Environmental Protectíon Agency decreed Volatile and Miscellaneous

priority polluËanËs. These samples were identified as 3, 5,19, 20R, and 20S"

Volatile samples r{ere an equal composit.e of three vials labelled Top, Mid"

and Bottom. Field blanks r¡iere not received for Volatile analysis"

Addítíonal requests v/ere made for analysis for priority pollutant MeLals

ín Samples 3 and 5" Calcium and sodium analyses vrere also to be performed on

Sample 5"

This report T¡/i1l address Ëhe results of Ëhose analyses.

METHODS:

Priority pollutant analyses were conducted according to Environmental

Protection Agency (EPA) methodologies"

Volatile priority pollutants r^rere anaLyzed by Gas Chromatography/Mass

specËrometry (GC/MS) 
"

R€CRA R€S€ARCH,INC.
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TRB/skb

'7í-*"éy n ß^b1-
Timothy R. Baker
cClMS Specialist

-2-

RESIILTS AND DISCUSSION:

The results of the Volatíle priority pollutarlt analyses are listed in

Table f. The following compounds were Índicated in the listed samples at

levels below the detection limit:

L9 - l,l,l-tríchloroethane

20S - 1,1,l-trichloroethane
Ër ichloro f luo romethane

Results of the priority pollutant Metals analyses of Samples 3 and 5 are

listed in Table If.

Results of the Miscellaneous priority pollutant analyses are lisËed in

Table III"

Results of the calcium and sodium analyses of Sample 5 are listed in

Table IV,

Results of the replicate Volatile analysis of Sample 19 are listed ín

Table V"

Values reported as "1ess than" (.) indicate the working detection limit

for the given sample andfor parameter. Values reported as "less than or

equal to" (S) indicate the presence of a compourid at a level below the

working detection limlt and, therefore, not subjecE to accurat.e quantifíca-tion"

Compounds which are "indicated" fulfill somee but not all, of the

requírements for posítive ídentification.

Respectfully submitted,

RECRA RESEARCH, INC"

R€CRA R€S€ARCH,INC.
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TABLE I

LAWLER, MATUSKY & SKELLY ENGINEERS

GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report Date:

3/19/BL
4/L5/87

VOLATILES

methylene chloride p s,/L <5af <5<5

ve/teth benzene <5<) <)<5
trans-1r 3-dichloroP ropene VP,IL <5<5 <5<5
c is-1 3-dichloro ene 1)vs,/L <5<5 <5

ps,/LI 
" 
2-dichloroproP ane <5<5 <522

trans-1, 2-dichloroethYlene 
-

<5vÈ,/L \J <5551J

u s./L1 1-dichloroet lene <5 <5<5 <5<5
TJg,/ Ll, 2-dichloroethane 1)<5 <5<5 <5

1 
" 
1-dichloroethane <5\J g,/L 15<5 1911

dichlo rod íf luo romet hane <5v s./r <51) 1J1)

us./Ldibromochloromethane <5<5 <5<5<5
chloromethane V AIL <5<5<5 <5<5
ch-]-oroform <5uÊ./I <5<)<5 aJ

vs,/L2-chloroethylvinyl ether <10<10 <10<10<10
u s,/LchloroeËhane <5<5<) <5<)

chlorobenzene <5us./t <)<5 <5<5
vel Lcarbon tetrachloride <)<5 <5<5<)

vs,lrbromomethane <5<5 <5<5<_)

bromoform <10v s,/I <10<10 <10<10
us.lLbromodichloromethane <10<10 <10<10<10

benzene <10us,/L <10<10 <10<10
acT lonitrile <2<2ms./I /a\L<2<2

ms,/Lacrolein <1<1 <1<l

L9
1B(¡ B1

5

3/L8/BL)
20s

3lLslBL
20R

3/L8/BL
I]NITS OF

MEASURECOMPOUND

SAMPLE IDENTIFICATION DATE

3

3 1B B1

26

<5

<5

<5

<5

(Contínued)

R€CR,A R€s€ARCH,INC.

r. D " llBL^203
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TABLE I (contfd.)

LAWLER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PRIOR]TY POLLUTANT ANALYSES

Page 2 of 2

Samples Received:
Report Date:

3/L9/BL
4/L5/BT

VOLATILES

f5<5<5ue/ Lvinyl chloride
<)<5<5<5<5V P,/Ltr ic hloro f 1uo romethane

265226<)6vs.lLtrichloroe thylene

<5<5<5<5<5\J P,/ II 
" 

1 
" 
2-trichloroethane

1. 1 
" 
1-trichloroethane <5150<5<5<-fv s,/I

<20<20<20<20us./Ltoluene <20

<20<20<20<20<20rs,/Ltetrachloro ethylene

<5<5<5<5<5VP,/L1.1 
" 

2 .Z-t.etrachloroethane

20s
(3/IB/BL)

20R
ß/78 /BL\

I9
ß/18 / 8r)

5

ß/L8/BL)
J

ß/LBl8L)

SAMPLE IDENTIFICATION (DATE)
I]NITS OF
MEASURECOMPOUND

5 rB

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC.

DATE

R€CRA R€S€ARCH,INC.

r. D " li9r*203

%-,--@, ft R^ç,



É-)-

TABLE II

LAWLER, MATUSKY & SKELLY ENGINEERS
ATOM]C ABSORPT]ON

PRIORITY POLLUTANT ANALYSES

Samples Received:
Report Date:

3 /Le l87
4 /Ls /8L

COlryiENTS: Ref er co text

METALS

FOR RECRA RESEARCH, INC"

DATE

R€CRA R€S€ARCH,INC,

r"D" llBL-203

ms./LSoluble zinc 0. 0510"076

<0"1<0. 1ms./LSoluble thallium
Soluble sílver 0"015<0.005rfll/I

<3<3UEILSoluble selenium

<0.03<0"03ms,/rSoluble nÍckel
us,lLSoluble mercury <0. 5<0.5

<0"03<0. 03me/1Soluble lead

<0. 004<0 " 004ms,/LSoluble copper

<0 " 005<0. 005melLSoluble chromium

<0. 005<0 " 005Ir-s,l7Soluble cadmium

<0.004<0 " 004r¡.F,ILSoluble beryllium
<5<5us./ ISoluble arsenic

<0 .2<0 .2ms /1Soluble antimony

5
(3/18/81)

3
ß/IB /8L\

SAMPLE IDENTIFICATION (DATE)
UNITS OF

MEASURECOMPOUND
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TABLE ]I1

LAI^ILER, MATUSKY & SKELLY ENGINEERS
PRIORITY POLLUTANT ANALYSES

Samples Receíved:
Report Date:

3/L9/8L
4/L5IBL

MISCELLANEOUS

<0"01<0. 01<0. 01<0. 01<0"01ms.lL
Total recoverable
phenolics

55<10<10<10<10us./LTotal cyanide

20s
(3/LB/BL)

20R
(3/L8/8L)

L9
(3/LB /BL)

5
(3/78lBr)

3
(3/]-8/8L)

'DATESAMPLE IDENTIFICATION
UNITS OF

MEASURECOMPOUND

COMMENTS: Refer to text

FOR RECRA RESEARCH, INC"

DATE

R€CRA R€S€ARCH,INC.

r " D. llBL-203
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TABLE IV

LAI^ILER, MATUSKY & SKELLY ENGTNEERS
ADDITTONAL PARAMETERS

Sample .Received:
Report Date:

3lre/8L
4 /15 /BJ"

COMI"IENTS: Re.Fer to text

FOR RECRA RESEARCH, INC.

DATE

e t./ {0,',-,-,
á

R€CRA R€S€ARCH,INC.

r. D. llBT-203

54ms.lISoluble sodium

720me/LSoluble calcium

5
(3 /18 /8r)

SAMPLE IDENT]FICATION (DATE)
UNITS OF

MEASUREPARAMETER
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TABLE V

LAi^ILER, MATUSKY & SKELLY ENGINEERS
GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PRTORITY POLLUTANT ANALYSES

Sample Received:
Report Dat.e:

3 /79 /BL
4 /L5 /BT

REPLICATE VOLATILE ANALYSIS OF

SAMPLE 19

5"4L"426)'l25us.lItr ichloroethylene
I63.52224L9vs,/LI 

" 
2-dichloropropane

T92"815t3L7u s.lI1 ,1-dichloroethane

4.70"143"02.93.1IJg,/Lchloroethene

PERCENT
COEFFICIENT
OF VARIATION

STANDARD
DEVIATIONMEAN

VALUE
2

VALUE
1

UNITS OF

MEASURE
COMPOUND

IDENTIFICATION

COI'ß{ENTS: Refer to text

FOR RECRA RESEARCH, INC"

DATE

A>-t ,7

,/-a-*,Ø-4- Æ 6,L,

R€CRA R€S€ARCH,INC.

r"D" llBL-203



November 20, 1980

Mr. Pat Lawler
Lawler, Matusky & Skel1y Engíneers
One Blue HíIL PLaza
Pearl River, NY 10965

Dear Mr" Lawler:

As per your request, please find enclosed information concerning quality
control procedures related to the analyses performed on three samples received
on October 25" f980. The following informatíon is incomplete due to the time
constraints of your request" In the future I would suggest requesting that
q.ua1íty control informatíon be gathered on your specific samples" There wou1d,
however, be an additíonal charge for such a request.

It is the policy of Recra Research, Inc. to maíntaín a 1eve1 of Quality
Control at 20% of all analyses. The quality control procedures are performed
on random samples" Since no specific request Ì¡Ias made for qualíty control to
be performed on these partícular samples, the Ínformation available is some\,ühat
limited.

Although most of the quality control procedures \¡rere performed on samples
other than those in question, the information is provided to assess general
data quality. The quality control data províded was gathered on Ëhe same day
that the above samples were analyzed.

Replícate analyses T/üere performed on the Base/Neutral and Acid/Phenolic
fractions of Sample ST-1; however, since no compounds rnrere detected, no quality
assurance statements carl be made.

The í-nformation prnvided- in Table I represents precisíon d,ata for samples
analyzed for volatiles on the same date as the above samples. The actual quality
control ínformatíon r,üas not obtained on the specific samples in question.

Replícate analyses were performed on the PCB fraction of Sample ST-1; however,
slnc ounds were detected, no quality assurance statement can be made.

R€e RA- R€SffiRe H, !Ne. P.o. oox 448 / Tonowondo, New York 1 41so I Q 16) 838-ó200
lOrÀt C!Éu,aÀt wASlt sÂñÁ5[MtNl TtsROUGH À00rr(D ÂtltAACN

Kffi&'m å n/aud **



Mr. Pat Lawler a
-L- November 20,1980

Table f also contains quality control data concerning the míscellaneous
analyses of Total Cyanide and Total Phenol"

Total Cyanide precision was determined on Sample ST-l while Total Phenols
precision was performed on Sample ST-19.

Precision data concerning metals analysis is provided ín Table II" This
data was not generated on the particular samples in question; however, it does
reflect normal analytical varíation.

If you have any questíons, do noÈ hesitate to contact the undersigned "

Sincerely,

RECRA RESEARCH, n{C.

n ?L"-*_ó*
James A" Ploscyca
Laboratory Manager

JAP/skb
Enclosure

R€CRA R€S€ARCH.INC.



TABLE I

GENERAL PRECISION DATA - VOLATILES, CYAN]DE AND PHENOL

13%2701"6001,5001, 800VP,/Itrichloroethylene

o oo/o "2r22"02"3vs,/I
1,1 ,1-trichloro-
ethane

L471501"1009901, 200vs,/r
tet.rachloro-
ethylene

3 .47"7.r2002002LOvs,/r
1rLr2r2-tetra-
chloroethane

39"Á30765597:te|I
methylene
chloride

L7%l364
trans-l r2-dí-
chloroethylene 73B2vs.lL

3.6%7.7240190200ue/ Lchloroform

17%5"633293lVP,II
carbon
teLrachloride

PERCENT
COEFFICIENT
OF VARIATION

STANDARD
DEVIATION

VALUE
2 MEAN

VALUE
1

REPLICATE COMPARISON

UNITS OF

MEASUREPARAMETER

/ \^\ \-/V
\ - \ t\'*:>-a/,><a-FOR RECRA RESEARCH, ]NC"

DATE
O ,,/." 1<oJ

7bt'
/, /t' {

I ..-'/^' :'///':v
I

í'j r"..: )
s4@

' ¡ /Ì .n t ('-4-
i/ \'t , ¡ ¡

R€CRA R€s€ARCH,INC



TASLE II

GENERAL PRECISION DATA - METAL ANAIYSIS

2"O" 0010"0690.0700 .068ûs,/LTotal t-Chromium

3.40.0070.270.200 "2Lms./LTotal Iron
222"813151 _l-vsl 7Tot¿]. Arseníc

35o.280"61.0Total Mercurv Ivs./L

3"60.0210"590.600 .57rr's,/LTotal Níckel
2"60"006"24Lo "2450 "236ms,/ITotal Zinc

PERCENT
COEFFICIENT
OF VARIATION

STANDARD
DEVIATION

VA],UE
1

VALIJE
2 MEAN

REPLICATE COMPARISON

PARAMETER
UNITS OF

MEASURE

FOR RECRA RXSEARCH, INC.

DATE \ì 7,a {trI
I1

R€CRA R€s€ARCH,INC.
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