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SECTION 1 - INTRODUCTION

1.1 Background

Nixon, Hargrave, Devans & Doyle, Attorneys and Counselors at Law,
retained Blasland. & Bouck Engineers, P.C. {Blasland & Bouck) to implement
a moditied RI/FS for an alleged inactive hazardous waste disposal site at
R.D. Specialties, Inc., located at 560 Salt Road, Webster, Monroe County, New
York. At the request of the New York State Department of Environmental
Conservation {(NYSDEC), this investigation has been completed to define the
extent of chromium contamination at the site, and to prepare an assessment
of the potential for human and envirenmenial exposure, In addition, the
information. gathered during the site investigation has been used to evaluate

the need for remediation.

i.2 Site Description

R.D. Specialties, Inc., is a small manufacturing facility located in an
industrial-zoned area on Salt Road in Webster, New York. Land use in the
area is primarily residential and a'g_r'icuit-ufral. Xerox Corporation, a major
industrial compiex, is iocated one-hall mile southwest of the site. The site
location relative to surrourniding landmarks is shoewn on Figure 1.

R.D: Specialties manufactures wire-wound metal rods used to spread fine
coatings on paper, film, and foils. As pait of the manufacturing process,
some of ‘the rods are plated with c¢hrome to create a hard surface that is

resistant to abrasion,

Between 1986 and 1982, the plating rinse water was discharged to a
dry sump located at the rear of the building, as shown on Figure 2. This

rinse water contained chromium wastes primarily in the form of hexavalent
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chromium [Cr{Vh)]. in addition to the plating rinse water, approximately 40

to 50 gallons of chrome pilating solution were emptied into the dry sump on
one occasion between 1970 and 1980. After 1982, chromium rinse water was
treated 1o reduce Cr(Vl) to trivalent chromium: [Cr(IIN] which would then
precipitate. The aqueois portion was decanted and the sludge was dried
and transported off-site for disposal. The aqueous portion was then

discharged to a new cement containment structure in the area of the former

dfy sump. A sump pump in. the containment structure pumped the liquid to

v bl |
a dirr.ai._nag'e pipe and ditch, As of 1984, neither chfome rinse water nor

plating solution were released io the environment. A limited investigation of

the site by Lozier Architects and Engineers in September 1885, revealed the

presence of chromium contamination in soils and stream sediments.

1.3 Geoloqgic . Setiing

The site is located within the Erie-Ontario lLowlands Physiographic

Province on the broad lake plain which slopes toward Lake Ontario. The

lake is located approximately 2% miles north of the sits.

Regionally, the bedrock units dip to the south and a iransverse from
south 1o north intercepts outcropping bedrock units of increasing age. The
uppermost bedrock formaticn below the site is the Grimsby sandstone, which
is lower Silurian in age. The G.rims’fb_y is predominately a reddish-colored
sandstone with interbedded siltstone. -Green mottling and layering is comman
in both the upper and lower part of the formation.

Unconsolidated material in the area. is of glacial origin, and ranges from
fine-grained lacustrine deposi{s. to coarser-grained fluvial and ablation features.
Within the site boundaries, soils were found to consist primarily of fine to

medium sand and silt with a lesser fraction of gravel.

1-2




11788
189189FF

SECTION 2 - FIELD INVESTIGATION

2.1 Monitoring Well Installation

A total of eight ground-water monitoring welis were instalied at the site

between March 8, 1989 and March 17, 1989 The wells were positioned in_.

areas having the greatest potential for contamination and in perimeter areas
to define the extent of chromium migration.  Locations ‘were chosen in the

field 'with the concurrence of an on-site 're_p_resenta't'i\ze. of the NYSDEC.

Monitering well' locations -are shown on Figure 2. Seasonally, ground water

occurs at -or within one foot of the. ground surface over much of the site

area. The wells were constructed to a maximum depth of 11 i{eet and
intercept flow in the overburden sediments and/or the upper part oi bedrock,

At each well location, the boring was initially advanced with 4%-inch
l.D. hollow-stem augers to the bedrock suriace. As the augers were

advanced, soil samples were collected in twe-foot intervals with a steel split-

barrel sampief. Descriptions of the recovered soil samples were prepared by

an on-site geologist, and re_pres_e'ntatii?e soils were retained f{or later reference.
The details of each boring and well instaliation are given on the logs
included -as Appendix A. in order to retain the drilling water used while
coring, it was necessary to create a closed system by remaving the augers
and spinning a temporary four-inch casing into the fop of rock. The NX core
barrel was then Jowered into thé hole and &dvanced to the desired depth.
Core samples of the bedrock were retained and are stored on-site.

Each well was constructed with 5 feet of 2-inch diameter, .01-inch
slotted Schedule 40 PVC screen. -Schedule 40 PVC riser was extended to
above the .gr'ound' surface for all wells with the exception of RD-5, which was

finished ‘as a flush-mount instaliation. Grade 0 sand ‘was placed around the

2-1
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screen and was extended at least 1 foot above ‘the &lotted portion of the
screen. A bentonite seal with a minimum thickness of 1 foot was placed
above the sand pack. A protective casing was then grouted in place with
an approximate stick-up of 2 feet at each location, with the exception of
RD-5. At the RD-5 location, cement grout was brought to: within ™ foot of
the ground surface, a 0.5-foot thickness of sand was left to drain any

accumulating precipitation away from the well head, and a flush-mourit weil

assembly was grouted in place; Each well installation was fitted with a

locking cap.
The wells were developed by repeatedly surging and then bailing water

from the screened interval of the well. As development progressed, the level

of :suspended solids {(i.e., turbidity of the water) was monitored with a

turbidimeter. The levels of turbidity attained in each of the wells following
development, given in nephelometric turbidity units {NTUs) are shown in

Table 1,

2.2 Saleinq_

A Sampling and Analysis Plan was designed and implemented to define
the extent of elevated chromium -concenirations in soil, ground water, and
surface water. The plan was also designed to provide the data necessary
to prepare the Risk Assessment which is included as Section 4 of this report.

At the request of the NYSDEC, a number of analyses were also completed

tor volatile organic compounds and Hazardous Substance List (HSL) metals.

2.2.1__ Soils

The 'soil sampling program was concentrated along surfacs

drainage routes ‘and suspected wastewater and sludge 'handling areas.

2:2
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traversing surface dr"ai'nage paths, as shown on Figure 2. At each

profile location, a_sediment sample was collected fram the center of the

drainage channel and a.composite sample was..oblaiped on _each side

of . the channel. Each composite sample was composed of soils

obtained from _one to ihree feet in. depth. This sampling configuration

‘was chosen to define the degree. of chromium migration, if any,

oceourring in & radial direction from the drainage routes.

Additional .soil sampiing locations were chosen to provide data in
a 'R%Q.!S.Q.’.[==Q.'H,U';q._v.._\[Q.Qénﬂ,gn&\.ﬂ.,(..S;B;J__'J and in areas of suspected waste handling
(SB-2, $B-3). A final sample (SB-4) was coliected adjacent to the on-
site marshy afea. At each of the four locations, two grab samples
were collected, one at a depth of one-foot from the Qround surface and
a second at a depth of three feet. Selest samples were split with on-
site. NYSDEC representatives.

The ‘method of sample coliection was altered as the sampling
program progressed to adapt to field condijtions. Samples were
collected with a shovel, hard auger, or power auger. Decontamination
procedures, as outlined in the September 1988 Wark Flan, were

follewed. These procedures ihcluded a soapy water wash followed by

successive rinses with nitric acid, dilute methanol, and deionized water.

Water generated during the. decontamination process was collected and

containerized. Quality Assurance/Quality Control (QA/QC) samples included

@ trip blank, « duplicate sample, and a laboratory spiked sample.
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2.2.2  Ground Water

Ground-water samples weré obtained from each of the manitoring
wells on March 22, 1989. All of the samples were submitted for total
ahd hexavalent chromium anaiyses. Additionally, two of the weils (RD-2
and RD-3) were sampled for arsenic, barium, cadmium, lead, mercury,

selenium, and silver, Analysis of a field ringe blank, a duplicate

sample, and a spiked sample were completed as part of the QA/QC

requirements.

A second sampling round was completed oh July 12, 1989, when

samples were collected from five of the wells, The drummed water

contained during the decontamination of field equipment (steam cleaning

and the washing of equipment by hand) was also sampled at this time.

Samples were submitted for total chromium and hexavalent ¢hiomium

analyses.

Sampling protocols included removal of three times the volume ol
water contained in the well and the sand pack column with a bailer
priof tc sampling when the recharge rate of the well allowed, Waells
that went dry were aliowed to recharge and then the sample was
collected. To minimize ‘the degree of agitation and the resulting rise
in turbidity of the well water, samples were collected with a peristaltic
pump. A dedicated, in-ling, 0.45 micron filter was used ai each well
location.  Duplicate samples ‘were colledted prior to filtration by on-site
NYSDEC personnel. Al purge water was contained pending the receipt
of analytical data to determine the correct method of disposal.

The decontamination of sampling equipment was completed in

accordance with established protocols which specify a soapy water ‘wash

2-4
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followed by rinses with nitric .acid, dilute methanol, and deicnized water.

The decontamination rinse water was collecied and containerized.

2.2.3  Surface Walier

During ‘the sampling round completed on March 22, 1989, surface
water samples were collected from an upgradient stream location (SW-1)
and a downgradient location (SW-2), as shown on Figure. 2. In July
of 1988, when the second round of sampling was completed, the
intermittent stream was dry. Alte_rn'at.-ivelY_r a sample was obtained from
the on-site marshy area (pond), with the concurrence of the on-site

NYSDEC representative.

2.3 _Site Survey

On July 21, 1989, a topographic survey of the work area was
completed. The relative locations of site features and sampling points were
recorded and this information was' used to generate the site: base map. An
assumed site datum was adopted, and the relative elevations of RD-1 through
RD-8 were recorded to the nearest .01-foot. For a summary of monitoring

well elevations, refer to Table 2.

2.4 Water lLevel Meastrements

Water level measurements were made in eéach of ‘the monitoring welis
with an electronic water sensor prior to each sampling event. A summary of
the field measurements obtained on March 21, 1989 and July 12, 1989 is
included: as Table 3. The seasonal change in the water table is dramatically

demonstrated by a comparison of the measurements made on the two dates.

25




Water levels dropped by an average of 3.9 feet over that time interval. A

discussion. of ground-water flow is included in Section 3.

2.5 In-Situ Permeability Testing

Permeability testing ‘was compieted in four of the eight wells. For each

test, a oylinder or "sfug® with a known volume was introduced into the. well

‘and water level measurements over time were recorded as the water level in

the well dropped. A number of methods exist for the evaluation of this test
data, and three separate methods were used. Tests were compieted in
monitoring wells RD-1, RD-4, RD-6, and RD-7. The results for RD-1 and
RD-6 were inconclusive due to inconsistent baorehoie geometry with depth.

The hydraulic conductivities in RD-4 and RD-7 ranged from 1.3 x 10% to 4.9

x 10" ©m/sec.; and backup data sheets for these analyses are included as

Appendix B. These values are relatively high for sandstone d_'e'p.os'its:, which
is likely due to the high degree of horizorital fracturing in the upper poftion

of the rock.
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SECTION_3 - SUMMARY QOF SITE HYDROGEGLOGY

The bedrock surface slopes to the southwest across the site. Bedrock
was encountered at a minimum depth of 1 fool in AD-4 and at a maximum
depth of 6% teet in RD-1. The ground surface is relatively flat across the
site drea and, thereforé, overburden materials are present in a wedge-shape
overiyving bedrock.

From the ground surface to depths ranging from 0.5 to 3 feet,
overburden sedimenis consist of brown silt and fine sand. Sediments. present
below these surface deposits consist primarily of brown fine to medium-
grained sand with minor amounts of silt and gravel. Bedrock, which was

encountered in all of the monitaring well borings, is -a distinctive reddish:

brown fine-grained sandstone with green mottling and layering. A high degree

of bioturbation disguises bedding features. Horizontal fracturing is present
at frequent intervals, as shown on -the boring logs in Appendix 1, and
siltation is present along fracture pianes indicaling the presence of ground-

water flow.

sediments appear lto_act as a single hydrologic unit. The monitoring wells
at the site are screened within the <overburden and/or bedrock and yield
comparable water level elevation data. Water level contours for March 21,
1988 and July 12, 1989 are shown on Figures 3 and 4. Flow is to the

north, with. a hydraulic: gradient of .01 foot/toot. As discussed in Section

2:5, in-situ permeability tests were completed in select sité: wells. The

computed hydraulic conductivity of bedrogk ranges. from 1.3 x 10* em/sec ‘to

4.9 x 10" cm/sec. Assuming an effective porosity of 0.2, flow velocities were

found to wvary from. 7 ft/yr.. to 25 ft/yr,

31




The leve! of the water table drops dramatically during the summer
months, as shown by a comparison of the water levels measured in March
with those measured in July. This indicates. that ground water discharges to
low-lying areas during seasons with a high water table.  Sufface water
features ‘then disappear during seasonal periods with a low water table. The
physical appearance of the study area also changes dramatically in response
to. the water level fluctuations. The intermittent stream and large areas that:
had contained standing water in March were dry in July. Although the depth
o water changes. d.ra_matic‘-a“y- with the seasons; the configuratlion of ground-

water flow paths rfemains the same.
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SECTION 4 - RISK ASSESSMENT

4.1 introduction

This Risk Assessment (RA) has been prepared to evaluate levels of
chromium contamination and/or other potential hazardous wasfes at the R.D.
Speciaities, Inc., site located in Webster, Monroe County, New York. The

objective of the RA is to evaluate the need for specific remedial actions at

the site on the basis of potential public and ehvironmental exposure to

chromium or other on-site contaminants.

4.2 Contamination Assessment

The objective of the Contamination Assessment is o screen the
information that is available on hazardous substances present at the site and

to identify chemicals of concern for subsequéent consideration in the RA.

4.2.1__ Existing Environmental Data

The following is a summary and discussion .of the existing
environmental data from the site. The present environmental data basé
consists ‘of chemical-specific data for ground water, surfacs. wailer,
sediments, ‘and soils at the site. As discussed previousty, a limited
investigation was performed at the site in Septeniber 1985 by Lozier
Architects ‘and Engineers. Their investigation ‘indicated the presence of
chromium eontamination in soils and stream bed sediment at the site.
the sampling compieted as part of this study extensively defines areas

of contamination and potential migration routes.
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4.2.2 Soils

Twenty-thtee soil and sediment samples were collected from the

ey a1 3 e R S

site in March 1989 at depths ranging from the -ground surface to three

teet at’ the locations shown on Figure..2. All samples were analyzed

for CLP total metals, hexavalent chromium (Cr(Vl)), volatile organics, and
percent total solids. The analytical results -and back-up documentation
for the soil samples collected by Blasland & Bouck weie¢ submitted in
May 1889 in a report titled *Phase | Soil Sampling Resulis Volumes 1
and 2." Summary sheets of this data are included in Appendix C of

this report.

Volatile organics and Cr(Vl) were not,  detected in any soll
samples, Of the 23 metals for which analyses were completed, 18 were
R
observed above detection limits, Table 4 presents the analytical results

from soil sample analyses., NYSDEC has no available soil action levels,

$¢ in order to determine which metals should be considered chemicals

of concern, observed levels’ were compared to New Jersey Depariment
of Environmental Protection (NJDEP) Soil Action Levels. NJDEP Soil
Action Levels for 16 chemicals are presented in Table &. These levels
are based on backgfound eccncentrations, attainable detection (imits, and
exposure Tisks. These levels are the best available screening criteria
to- determine which chemicals observed in on-site sails should be further

evaluated.

For seven of the: observed chemicals, no screening criteria is

available. These seven ‘include: aluminum, calcium, cobalt, iron,
magnesium, manganese, and potassium. All seven of these chemicals
are abundant in the earth's crust and can be found ubiquitously in the

environmeént, As can be seen in Table 4, all but one of these
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chemicals were observed in -almost every soil sample at consistent
concentralions, and do not appear to be present beyond natural
envitenmental leveis. Cobait was observed in only itwo samples at
levels not -si_'gn.ificantl_y greater than detection fimits. Foi these reasons,
these seven chemicals ate not -.expected to present ardy potential human
health or environmental risk and wiil not be addressed as chemicals of
concern on-site,

b AT T e i

Four metals were observed above screening criteria;  antimony,

.copper, beryllium, and total chromium'._ Antimony and copper were both

observed above their screening levels of 10 and 170 mgfl, féspectively,
at 13.3 mg/kg and 265 mg/kg in sediment sample DI1C. This sample
was from the center of the western end of ihe: d_r'a’in.ag_e ditch.
Beryllium was observed twice above its action level of 1.0 mg/kg at 1.1
mg/kg and at 1.8 mg/kg in samples IS1C and 182C. These samples
were obtaingd from the center of the intermittent stream.

The observed levels of beryllium and antimony are not significantiy

greater than.the.screening.. criteria, .and there is no_on-site history. of

B e Tt

disposal of these metals. At the abserved concentrations, beryllium and

antimony are not <considered to pose any potential health or
envireanmental risk and will not be considered chemicals of conecern in
this. RA. Copper will be addressed further in this RA due to the
greater conceniration observed.

Total chromium was observed above ‘the screening level (100 ppm)
in five samples (Table &), Three of the five samples comprise the soil
sampling profile for the eastern end of the draina.gtla: ditch, The center
sediment sample of the profile at the western end of the drainage.

trench, B1C, contained the maximum observed chromium concentration




of 1,540 mg/kg. Total chromium concentrations observed in soils on-
site are shown in Table 6.

The resulis of the analysis of select split samples collécted by
the NYSDEC are included in Appendix D. This daja supports the

resuits of sampling and analysis completed by Blasland & Bouck.

4.2.3 _ Water

As per the Work Plan (Blasland & Bouck, 1988), water samples
were taken ‘on-site in March and July 1989. Sampling locations are
presented on Figure 2. Complete laboratory report packages containing
data corresponding to the two sampling events were submitted in
reports titted 'Ground-Water and Surface Water Sampling Results, Phase
[ and Phase II,* dated May 1989 and August 1989, respectively. Table
7. presents a summary of the concentrations of total and hexavalent
chromium found in ground ‘water and surface water,

Toe determine those chemicals or areas which may present a
potential health risk, EPA Maximum Contaminant Levels (MCLs) are used
as a screening -criteria for ground-watér data. MCLs are federal primary
drinking water regulations developed fo represent. allowable lifetime
ingestion exposure to specific chemicals in drinking water with no risk
to human heaith.

Two surface water and eight ground-water samples were coliected
in March 1989.  Ali. samples were analyzed for total and hexavalent
chromium. in addifion, two gamples were aiso tested for metals, Total
chromium was observed above the laboratory quantifiable detection limit
in five of ten samples and Cr(Vl) was observed in six. Total chromium

was observed at 0.05 mg/! in. one surface water sample. (SW-2), a wvalue

11h7Ag -4-4.
189199EF




equivalent to the MCL for total chromium. Tetal chremium was also
observed in four ground-water samples at concentrations ranging from
0.19 mg/l to 4.7 mg/l. Cr(Vl) was observed in SW-2 at 0.04 mg/l, a
value below the MCL for iotal chromium (0.05 mg'f'l). Five -.gr-OUn_d—-Wa-tEr
samples contained Ci{Vl) at levels ranging fronm 0.02 to 3.7 mg/l. No
other metals were o'b.ser_\(ed at detectable. concentrations.

July 1889 momtorlng only included “wells_which tested pOSItlve in

March 1989, and 'ta_r_ge'te_d' those metals observed in March: as per the

Work Plan (Blasland & Bouck, 1988), Intermittent stream surface wailer
which was sampled in March was no longer present in July. However,
as an alternative, a sample was obtained from the on-site mars;h__y area
or pond. Therefore, one surface water sample frem the pond and five
ground-water samples were taken in July 1988. Total chromium was
observed in four ground-water samples at concentrations ranging frem
0.07 to 1.0 mg/l, alt above the total chromium MCL. Cr{V]}) ‘was
observed in the same four sampies, with concentrations ranging from
0.25 to 1.2 mg/l. The maximum..obseived. concentiation..tor. .both.. CrMl).

and total chromium in both sampling..rfoeunds ‘was. found. .in. monitofing

[y (PR et

well RD-8 located near the end of the drainage trench. Downgradient

A AL i iy T s 1

RD-7 and. RD-4 -showed non-detectable concentrations

of all GO'mP-O_.L_l_'n_'f.*-__s‘__“___l_i-n the March _monitoring. The four wells with

R

observed concentrations of chromium are in the area of the plant itself,

Surface water samples from both monitoring rounds exhibited

concentrations either at non-detectable levels or equal to the MCL.
The results' of the analysis of select unfillered water samples by

the NYSDEC are included as Appendix D. This data supports the




B results of sampling and analysis compleied by Blasland & Bouck wilh

o only slight variations in detected cornicentrations of chromium.

h 4.2.4 _Discussion

) Judging from available data, M@ostﬂ. metal concentrations observed
on-site can be explained as natural background levels. However, toial

- chromium and copper will be further examined as chemicals of concem
in soils, and total chromium and Cr{V]} will be examined as chemicals

_. of concern in ground water. Soll contamination is confined to an area

B adjacent to the dry sump..and..in..the. drainage area.  Ground-water
contamination appears 1o be jocalized, in that it was only observed..in

"""" the four wells near the manufacturing building.

- 4.3 Exposure Assessment

— The objectives of the Exposure. Assessment are to identify potential

receptor po.pulations_ dnd exposure pathways by which these receptors may be

o exposed to chromium and copper.

- 4.3.1  Fate and Transport

— The source and location of chromium and copper on the site has
been discussed previously. A brief analysis of the environmental tfate

" and transport of chromium and copper will be provided in this section.

o 46
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4.3.1.1 General Environmenial Fate.

Chromium

Chremium occurs naturally in the earth’s crust at
concentrations vtanging from 10 to 100 ppm (NAS, 1974). The
elemeni commonty occurs in the +2, +3, or +86 oxidation state.
However, the +38 and +6 oxidation states of chromium are the
most stabie and significant in terms of envifonmental fate and
transport.

In soils, Cr(llly primarily’ occurs as insoluble. chromium oxide
'(_Crgo_a.nHz'lO)_, and is relatively rion-mobiie. However, Cr(lll) may

be coenverted to Cr_(-V_I_) by the presence of manganese oxides in

the soil. Cr(ill) also tends io form water-soluble complexes with
organic matter, Both processes could increase chromium's mobility

in soil. The adsorption of Cr(lt} to soil is also dependent on

@oil pH in addition to organic content. Organic soil matter can

also bring about the spontaneous reduction of Cr(Vl} 1o Cr{lI}
(ATSDR, 1987). C'r'_('VI') is relatively stable and mobile in ‘sandy
soils (or soils low in .organic content). with elevated pH. Sufface
runoff, soil erosion, and leaching through the soil column couid
transport chromium from soils te sufface. and ground wafler. The
flooding. of soils and subsequent anaerobic decomposition of plant
matters may- increase the mobilization of ¢hromium in seils due
to the formation of soluble complexes.

Laboratory studies by Schroeder and Lee (1975) found ‘that
Cr(ll) and Cr(Vl) ate readily interconvertiblé under natural

conditions.  Cr{lll} will react with aqueous. bydroxide ion to form

4-7
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insoluble chromium hydroxide (Cr(OH)g). Precipitation of this

material on sediments is thought to be the dominant f{ate of
chromium in natural waters (pH >5), Organic matter present in
water will' eventually ieduce Cr{Vl) to _C_r-_(-l_ll)_. which  wil

subsequently precipitate. Small amounts of Cr{lll) may remain in

solution as 'soluble .complexes with organic matter. These

complexes dre kinetically inert even under conditions where they

are thermodynamigally unstable (Cotton and Wilkinson, 1872).

Cr(Vl) is very soluble and therelore relatively ma

colt i P AT ILEL RS

systems.  Cr(Vl)_is.not sorbed. to..any..significant .degree. by..clays
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or h_y'_drou_s metal oxides, whereas Cr(lll) is removed by adsorption
to sedimenis. No known chromium compounds can volatilize from
water; hence, transpert of chromiim from water to the atmosphere
could only occur via windblown aerasols (ATSDR, 1987; EPA,
1984).

Chromium <can be bicaccumulated by .aquatic organisms.
Bioaccumulation may be affected by water hardness; salinity,
temperature, and (to some extent) pH (Bodek et al, 1988). The
bioconcentration facter (BCF} for Cr{Vl) in rainbow trout is ~1 and
the BCF for Cr(Vl} and Cr{iil} in bottom-feeder species ranges

from 86 to 192 (ATSDR, 1987).

Copper

Copper is w'id-e'l'y distributed in nature and is present in

concentrations averaging about 4 ppm in limestone, 55 ppm in

igneous rocks, 50 ppm in sandstone, and 45 ppm in shales (EPA,

1979). Copper torms salts and complexes with valences of +1,

4-8

bile..in._.zqueous..




jy

e

+2, and, very rarely, +3. Copper exists most commonly as Cufil)

under aerobic conditions and Cu(l) under anaerobic conditions.

Those Cu(l) compounds which are stable under aerobic conditions

are highty insoluble (e.g. CuCl, CuCN).

Sorption is _Pr.ob_'a_b'ly the most important -controlling
mechanism in determining the fate and transport of copper in the
gnvironment. Important mechanisms. fer sorption of copper onto
soils are; organic complexation (especially with humic -mat-'erial_s),-
physical adsorption, precipitation, &nd ion exchange.

Copper has a pronounced tendency to lorm complexes with

bothh organic and inorganic ligands. The tormation of complexes

with organic ligands muodifies the -solubility and précipitation

behavior of copper such that complexed copper is more easily
adsorbed by clay -and other soil particle surfaces. Sorption of
copper by precipitating hydrous iren and magnesium oxides found
in soil is also an effective control on dissolved copper
concentrations within the sail' profile (EPA, 1979). In organic-rich
envifonments, however, the effective conirol on dissolved copper
concentration will be the competition between organic complexes
in solution and sorption onto clay and _p-a_rti'culate_‘ crganic. matfe‘r

(EPA, 1979).

4.3.1.2 Site-Specific Fate and Transport

On-gsite, chromium exisis in the trivalent form in soils, and

in both trivalent and hexavalent forms in ground water. Copper

‘exists only in soils on-site. Judging by siie characteristics and

environmental data, it appears that all ohromium soil contamination

.)5,___9



above._action _leyels..exists._alone in soils adjacent to the dry sump

location and with copper in the area of the drainage ftrench. G
A e g A ,,ﬂ - "'é“\i‘f?%; 8
g o al st

Ground-water contaminalion appears to be located near the septic

tank leachiield éast of the manufacturing _'bUi;ld:i"”Q and at the end

of the drainage trench,

The upgradient monitoring well and downgradient monitoring
wells ‘RD-4, RD-6, and RD-7 have tested clean: therefore, it
appears very little movement of chromium in gsound water is
ocourring.  All surface water samples on-site have been observed
at levels: at or below detection limits. or drinking water standards;

therefore, it appears on-site surface water quality has not been

impacted.
{,n The data indicate -that the only areas of concern are: 1)

soils in the ‘area of the dry sump and drainage -ditch, and 2)
ground water in the immediate area of the manufacturing building,

sanitary septic leachfield, and near the sump drainage.

4.3.2 Potential Recepiors:

R.D. $pecialties' chrome-plating operation is still active on-sits,
however, envirenmenial releases of waste on-site have ceased. The
potential for exposure, now -and in the future, is restricted ‘to on-site
employees. As a worst-case estimate, these workers might be exposed
to solls with elevated chromium concentrations during maintenance in the

sump and sump drainage area and while mowing the lawh. As a site-

specific realistic eéstimate, exposure would only occur while mowing the

lawn since sump maintenance has not occurred prior to this time, nor
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is it expected to in the future. At times of high water table
conditions, workers might be exposed to ground water as well.

Ground .water._is not used as a potable water source on-site nor

in f:h\_g_‘-m'___Qﬁ_fmgj:f[_’gj____’_g_rﬁ'ﬂqg\__\___wj_t[j.i__n_____\_p:ne-half' mile.  All residences within one-halt

mile of the site obtain "c_i"rlnk'rn'g water from a municipal sup__pl_y.
Furthermore, chromium does not appear to be migrating off-site.
Samples from perimeter ground-water monitoring wells support the fact
of limited chromium migration. Surlace waiér on-site has not been
effected by levels of chromium which pose any health or envitonmental
risk. Due to the fact that most of the soil affected exists near on-
site. buildings, the extent of -environmental receptor exposure is

copnsidered to be low.

4.3.3 __Exposure Pathways

Elevated levels of chromium exist in soils adjacent to ‘the dry
sump, at both ends of the drainage trench, and in ground water in the
immediate area of the manufacturing building. An elevated level of
copper has been observed at the western end of the draindage trench,

Both ‘a worst:case estimate of exposure and a site-specific
realistic. estimate of ‘exposure will be determined. As a worst-case, it
is assumed the .most likely receptors to soils and ground water are
employees of the facility. These employesés might be exposed fio soils
via dermal contact and incidental ingestion if maintenance in the sump
or sump drainage area took place, or while mowing the lawn. To dalte,
no employees have engaged in maintenance of those areas and are not
expected to in the future. As a site-specific realistic’ estimate, exposure

to: goil§ via dermal contact and incidental ingestion might occur only

4-11




while mowing the lawn, In both exposure .estimation techniques,
employees on-site could also be dermally expased io ground water
during high water table eonditions; however,. such conditions would be
relatively 'in:frequen-t.. Ground water is not used as a potable water
source; therefore, no ingestion of ground water is expected.

On-site. surface water does not contain leveis of chemicals above
detection limits or standards. Therefore, surface water exposure is not

considered a potential exposure route.

4.3.4__Discussion

On the basis of the preceding discussion, the following exposure
pathways are considered potentially significant for purposes of a worst-
case risk assessment: 1) dermal and ingestion exposure of employees

to soil, and 2) dermal exposure of employees to ground water.

4.4  Toxicity Assessment

The purpose of the Toxicity Assessment is to provide & brief summary
of the toxicological properties of chromium and copper and to identify critical

foxicity values of these chemicals to be used in the Risk Characterization.

4.4.1  Chromium

Chremium can enter the body via oral, dermal, of inhalation
exposure. The primary route. of entry in humans is the gastrointestinal
(GI) tract from the consumption of food and drinking water. G! rate
of uptake eof chromium is relatively low and dependent on valence state
[Cr(Vh) is more readily absorbed than Ct{ill})], water solability, and GI

transit time. ‘Once absorbed Cr{Vl) will be reduced to Cr(lll). Studiee

AT 4-12
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have found absotbed chromium distributed tc the kidneys, lungs, spleen,

and’ liver.  Higher concentrations of chromium in tidsue have been found

in animals receiving Cr{Vl} in drinking water at a concentration of 25

to 100 mg/l; compared to those receiving Cr(_l_.ll_) at an equivalent

concentration (ATSDR, 1987). Utinary excretion. is the primary route of
elimination of absorbed chromium.

Chromium is. considered &n essential trace element. A safe and

adequate daily dietary recommendation of chromium for adults is 0.0007

to 0.005 mg/kg/day (ATSDR, 1987).

Acute oral data indicates that Cr(Vi) compoinds are more toxic
than Cr{lll) compounds. Fatal ingestion exposures occurred at
concentrations of 2,000 to 5,000 mg of vchromate compounds.
Symptoms included Gl bleeding and liver and kidney damage. Mild
nausea was exhibited in a subject after drinking .a 5 ppm Cr{VIy
solution on an empty stomach {McKee and Woli, 1963). Some nervous
system toxicity was exhibited in animals after exposure to drinking water
containing 700 mg/i Cr{Vl) (Diaz-Mayans, 1986). Chronic oral reférence
doses (RiDs) for both Cr{lll} and Cr(VI) have been determined to be 1.0
and 0.005 mg/kg/day, respectively (EPA, 1988a). The current MCL. for
total chromium is: 0.05 mg/l based on jiver and kidney -effects,

NYSDEC (1986) has also established this number as a ground-water

standard. The proposed MCL is 0.1 mg/l based on G| etfects (EPA,
1989)., The proposed MCL is a more recent number based on more
current research iriformation, Although observed concentrations must be
tompared fo current MCLs, the proposed number represents the fact

that chromium is judged to be less toxic than injtially believed.

4-13
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Dermal exposure of humarns and .animais can result in chromium

‘sensitization to both Cr(Vl) and Cr{lll}. This allergic reaction is highiy

variable among individuals. In one study, dermatitis caused by such

sensitivity became worse after a single oral ingestion of 7.1 mg

potassium dichromate in a tablet (Kaaber and Veien, 1977). All Cr{Vl)

compounds are powerful skin irfitants. Cr(_V"I') applied to broken skin

has resulted in severe kidney damage (ATSDR, 1987).

Most of the data on inhalation is based on occupational expasure
in the chromium industry., Such exposurés have shown chromium to be
a respiratory fract irritant at concentrations of 0.2 to 1.2 mg/m® (ATSDR,

1987). Studies of chrome-plating industries revealed nasal ulceration or

perforation in 12 out of 37 workers exposed te a range of <0.71 to

9.12 ‘mg/m® of Cr(Vl) aerosols within one year of being employed

(Cohen and Kramkowski, 1873, Cohen et &l., 19874). Liver and kidney

damage have also been seen in animals and humans following inhalation

exposires.

inhalation also tends to Dbe the chromium exposure route
associaled with cancer. Epidemiological studies reviewed in IARC (1280)

and EPA (19884) clearly indicate an increased respiratory cancer risk in

workers in  chromium industries. Animal studies. have tended tio

implicate Cr{VI) in ‘carcinogenicity. This concurs with mutagenicity

studies which have consistently shown positive results for Cr(Vh

compounds and negative rfesults for Cr{ilfy in standard ‘tests (ATSDR,
1987). The differerice in activity of the two valence states appears to
be the differences in their ability to permeate cell membranes. A
cancer potency factor (C.PF__) for inhalation of Cr(Vl) is 41.0 mg/kg/day

{EFA, 1988a) and has been based on a dose-related increase in lung
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cancer death rates in chromate production workers. Ambient Water
Quality Criteria (AWQC) developed for the protection ot f{reshwater
aqualic species is 0.016 and 0.011 mg Cr(Vl)/liter water, -acute and
chronic exposure, respectively, and 1.7 and 0.21 mg Cr{lit)y/liter water,

acute and chronic expesurie, respectively (EPA, 1986). Table 8 presents

all applicable standards for chromium.

4.4.2 Copper

Absorption of copper c¢an occur via oral and inhalation routes of
exposure. Vety little dermal abscrption occurs. The liver is the main
storage organ of absorbed cepper. Absorbed copper can cross the
placenta and accumulate in the fetus. Excretion of absorbed copper
is primarily through the feces. The biological -availability and toxicity
are probably related to Cu®* ‘jon gctivity' (EPA, 1987),

Copper is an essential element and is a necessary part of several
enzymes. Gl absorption of copper is no'rm'a-l'l_y regulated by body‘ stores
(Casarett and Douli, 1988). This homeostatic balance severely limits
episcodes of toxicity from high exposures. Copper deficiency is
characterized by anemia due to defective hemoglobin synthesis {Casarett
and Doull, 1986).

Acule copper peoisening from ingestion has resulied in such
symptoms as nausea, vomiting, hypotension, and jaundice. Acute and
subchronic oral toxicity studies have shown copper to elicit eifects in
the fiver, kidneys, blood, and fetus (EPA, 1987). However, the doses
used in the studies were generally higher than those found in the
environment. Limited evidence of t-er.a't'ogenicit_y in animals were reported

at high dosegs, however, most exposures were not relevant to humans
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(EPA, 1887).. Chronic human intoxication occurs rarely and then only
in individuals with Wilson's disease. This is a genetic condition in
which there is abnormally high absorption, retention, and storage of
copper by the body (Sittig, 1885). A chronic oral RID for copper of
0.037 mg/kg/day has been determined (EPA, 1986a),

(nhalation exposure will cause iocal trritation in the respiratory
tract; as well as systemic effects similar to orai exposure. Most
industrial inhalatiorn of copper have elicited mild, infrequent, and
fransient efiects. Long-term occupational copper exposure has resulied
in mild anemia, contact dermatitis, and leukocytosis (EPA, 1987). The
chronic finhalation RID for copper is 0.01 mg/kg/day (EPA, 1986a).

There is insuffictent data to determine the carcinogenic potential
ol copper; hence, copper is classified in Group D (EPA, 1988).

Toxicity of copper o aguatijc species is inversely related to water
hardness and alkalinity (FPA, 19886). AWQCs developed for the
protection of freshwater aquatic species is 0.018 mg/l for ‘acute elfects
and 0.012 mg/l for chronic effects (calculated with a water hardness of

100 mg/i) (EPA, 1986),

4.5 _ Risk Characterization
The purpose of the Risk Characterization is to integrate the
results of the Contamination, Toxicity, and Exposure -Assessment sections
to provide a realistic evaluation of poténtial human health and
environmental risks: at the site. This is accomplished through the use
ol site-specific éxposure scenarios which répresent the most likely
pathways through which receptors could be exposed, as outlined in the

Exposure Assessment. The magnitude of exposure is guantified u.ainig__

114728 4-16
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site-specific menitoring data. and assumptions acceptable to to_xicj.ol.og_ic-al'
professiohals and, in most cases, recommended by EPA. These

hypothetical calculated exposure levels are then compared to toxicity

guidelines identified in the toxicity asséssment te determine #H a

potential health risk exists.

The scenarios developed in this report represent worst-case.

assumptions concerning potential human and environmental exposure o

chemical constituents in soils and ground watet at the R.D, Specialties,

Inc., site. Worst-case assumptions are used as protection against any

future. on-site exposure; actual exposure .concentrations are .con's'ide_rably

fess,

4.5.1 Sails

As discussed in the Exposure Assessment, the most likely
receptors who might be exposed to chromium and copper from on-site
media are facility employees. As a worst-case estimate, these
empioyees could potentially be exposed to sbils in the sump and sump
drainage area during maintenance activities. As a more realistic
estimate, exposure to soils could occur only while mowing the lawn.

Exposure for both estimation techniques could occur via dermal or

ingestion exposure. The exposufe scenarios developed for these

employees ‘is presented in Table 9.

This 'scenario involves exposure to solls via both inciderital
ingestion .and dermal contact. For the ingestion portion, the adult
ingestion rate of 10 mg/day is used for employees (EPA, 1988). For

the dermal contact pathway, it is assumed employees might be exposed

toe dust and soil on their hands and forearms. it wae also. assumed,

417
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in a worst-case -scenario, that workers might be exposed. via sump -and
sump drainage maintenance 5 days per year and while mowing the lawn

for 10 days per year, for a 15-year period. This conservative exposure

duration is developed to protect not only on-site emplioyees, but aiso

any other potential feceptors. As a realistic estimate, workers might

be exposed only while mowing the lawn for 4 days per year.

Uptake of compounds via dermal contact would be limited by the
permeability of the skin (absorption ‘factor) and the 't"e‘nde'n.c‘_y- of
compounds present in the soil to remain adsorbed to soil parficies
(matiix effect). For these scenarios, a matrix effect of 15 percent and
an absorption factor of 6 percent were assumed (GRI, 1988). The
basis for these factors was reviewsd by Hawley (1985), who reviewed
several studies concerning absorption of soil-bound compounds. The
dermal ‘absorption factor of 6 percent was based on studies measuring
dermal uptake of radiclabeled compounds in solvent vehicles (e.g.
acetone) by humans and laboratory animals. With the exception of
caffeine, for which 23.3 percent of the administered dose was absorbed
In 24 hours, all other compounds had an absorption of 0.4 percent to
10.8 percent of the dpplied dose. (The higher dermal permeability of
caffeine ‘was attributed to its solubility in both water and organic
solvents).  Therefore, Hawley (1985) recommended 11 percent as an
absorption factor for 24-hours pes day exposure, and 6 percent as an
absorption factor for 12-hour ‘exposures. The 6 percent factor will be
used as a conservative estimate of the exposure scenarios discussed,
This is a conservative approach because the duration of an expasure

event under both the occupational exposure and child exposure is likely

to be léess thah 12 hours. The matrix effect factor of 15 percent was
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also derived by Hawley (1985), who reported that absorption from a
soil-water pasié was about 15 percent of the amount absorbed from a
methano! vehicle.

Based on these assumptions, it is possible to calculate an
exposure dosage, in units of mg of chemical per kg of body weight per

day, with the following equations. developéd from EPA (1988) and GRI

(1988):

DEX = Gi x AV x DA x F &£ BW { A x AF x M
IEX = Ci x| + BWx F : A

TEX = DEX + IEX

Where:
DEX = dermal exposure dosage ('mg/:kgl_-da'y)
Ci = weight fraction of compotnd in soil (kg compound/kg soil,
or mg/kg : 105
AV = area available for dermal absorption {cm?)
DA = dust adherence factor = %.45 mg/fecm? (EPA 1888)
F = frequency of exposure events per lifetime

BW = assumed receptor body weight = 70 kg

A = g@vetage lifetime = 2.56 x 104 days

AF = absorption factor

M = matrix- effect

IEX = ingestion exposure dosage (mg/kg/day)

| = assumed sojl ingestion rate

TEX = total exposure dosage (mg/kg/day)
17789: 4-19
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Using these equations, it is possible to calculate a theoretical exposure
dosage associated with a given level of chromium and copper in soils.
To evaluate the worst possible case and the site-specific rsalistic.
estimate for exposure via ‘this scenario, the maximum toncentrations of
total chromium and total copper detected at the site were used.
Applying these: concentrations, ‘the résuits of the calculations are
presented in Tabie 10.

The RiD values for C_r'(flll_). Cr{lV}, -and copper are presentéd in
Table 8. Non-carcinogenic risks. afe assessed by comparing calculatsd
total exposure dosages (TEX) to. RtD wvalues by means of a Hazard

Index (HI}):

HI {unitless) = TEX {mg/kg/day)/RiD (mg/kg/day)

His were calculated for Cr(V!l), as well as Cr(lll} and copper, even
though no detectable levels of Cr(Vl) were observed in soil. This is
a ‘'worst-case assumption; developed io protect potential receptors trom
any exposure to Cr(VI_.). in soils. His greater than 1.0 indicate that the
caleulated exposure dosage exceeds the RID, and that a potential health
risk exists. As shown in Table 10, the caleulated exposure dosages
were far below RID values. An overall Hl represents the total non-
carcinogenic risk posed by exposure via this scenario to the maximum

observed concentration of chromium in solls at the sits. As shown in

Table. 10, the worst case Hls are 6.64 x 1078 for Cr{lly, 1.83 x 102
for Cr{Vl), and 3.08 x 105 for copper. All values are much lese than
ong, which is the level of concern (EPA, 1986a). The His for the site-

specific realistic’ estimates of exposure are 1.77 x 106 for cr(lif), 8.54
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x 10* for Cr{V!), and 823 x 10° for copper. These numbers aré again

much less tham one.

4.5.2 QGround Water

As discussed in the Exposure Asséssment, ground water at the

facility is not used as a potable waler source. Exposure to chemical
constituents in greund water is therefore uniikely, but possible. To
evaluate potential risks associated with exposure to these compounds,
another exposure ‘scenarid was developed, For the purposes of this
discussion, it was assumed that dermal exposure to ground water is the
only potentially significant route of uptake. The exposuré scenario for
this pathway is summarized in Table 11,

Dermal exposure might occur when workers contacted ground water
during high water table conditiens while involved in maintenance
activities: It was assumed that exposure would oceur infrequently, 120
times per year (approximately 4 months of high water table 'conditions‘)_
tor 15 vyears. It- was also assumed that the only areas exposed to
water containing the cempounds would be the lower legs and feet, as
would octur when wading or standing in water,

Exposure via this pathway was quantified using ‘an eguation

developed by EPA (1288):

DEX:

te x AV x C x. PC x F x (1 /1000 cm3® : BW : A

Where:
DEX = dermal exposure dosage (‘m:g;’kg}day)__

te = duration of an exposure evént {hours/event)
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AV = area available for dermal absorption (cmz2)

C = chemical concentration in water (mg/l)

PC = dermal permeability constant for the subject compound
(cm/hour)

F = frequency of exposure events pej lifetime

BW = assumed receptor body weight = 70 kg

A = average lifetime = 2,56 x 10% days

Once .again, exposure via this pathway was evaluated using the
maximum ‘concentration of total chromium and Cr{VI) detected in ground
water at the site. These concentiations are. presented in Tabie 12.
Values for other variables in the above -equation are listed in Table i,
with the exception of the dermal per_me_abilit_y’ constant (PC), which s
listed in Table 12, This wvalue was taken from the EPA (1988)
Superfund Exposure Assessment Manual, As recommended in that
doecument, when no chemjical-specitic PC was available for a given
comrpound._ it was assumed that the PC far that compound was equal
to that of waler. The exposure levels calculated using the above
eguation are presented in Tabis 12,

His associated with given exposure dosages were calcuiated as
desocribed previously; As shown in Table 12, the non-carcinogenic HI
associated with exposure to the maximum observed ground-water
concentration of total chromium is 2.45 x 10°® and Cr(vl) is 5.89 x

104, both tar below the 1.0 level of concern (EPA, 1986a).
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SECTION 5 - CONCILUSIONS

As shown by the risk calctlations presenied in the Risk Characterization,
the existing levels of chromium ‘and copper in the soils and ground water at
the R.D, Specialties site do not pose a potential risk to employees engaged
in maintenance. The manufacturing business on-site is expected to continue
its current operation, and additional release of chromium to soils and ground

water is not foreseen. -dudging from the ground-water meonitoring data for

downgradient and upgradignt wells, .as..wsll_as levels of chromium observed

in surface water, no ofi-site transport of chromium appears to be occurring.

There is no drinking water use of ground water on-site or in the area.
There is alse no health or environmental risk associated with potential on-
site contact of soils and ground water. For these reasons, as well as the
fact that no off-site migration is ogourring, there is no human health or
environmental risk .associated with ‘the observed concentrations of chromium
and copper ai the site:

The exposure scenarios used to evaluate potential health risks were
developeéd using conservative worsi-case assumptions, as well as site-specific
realistic estimate assumptions, appropriate for this site. In" addition, the
calculations in ‘the Risk -Characterization were perforined using maximum
observed concentrations of chromium and copper found in the appropriate
media. Therefore, actual exp’os-.ure_ congentrations would be expected to be
less than those calculated.

On the basis of the limited extent of observed chromium and copper
concentrations, as well as other chemical concentrations in soil and grouhd
water, and the fact that the RA demonstrates that present chromium and

copper levels will effect neither human health nor other elements of the

&1
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environment, we recommend

unwarranted at this site.

Prepared by:

Lisa® A. Ryan
Martha S. Morrill

that remediation

activities.

appear

RESPECTFULLY SUBMITTED,

BLASLAND .& BOUCK ENGINEERS, P.C.

;ﬁ

TY%f/ E. Gass,
Vig F’--r-es'id;e.nt_

‘C.P.G.

Edward R./Lynch, P.E.

Vice President
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TABLE 1
MONITORING WELL. DEVELOPMENT SUMMARY

R.D. SPECIALTIES
WEBSTER, NEW YORK

v
158016GFF

Monitaring Development Development Turbidity Level
Well # Date Method" Attained in NTUs?
AD-1 3/16/89 Surge & bail 65
RD-2 3/20/89 Surge ‘& bail 50
RD-3 3/17/89 Sufge & baj 23
RD-4 3/17/89 Surge & bail 41
RD-8 3/16/89 Surge & bail 88
RD-6 3/17/89 Surge ‘& bail 3
RD-7 3/16/89 Surge & bail 42
RD-8 3/20/89 Surge & bail 61
Notes:
1

The wells. were developed by gently surging and bailing. A peristaliic
pump was then used fo evacuaie additional water and the turbidity of
this discharge water was monitored.

Nephelometric Turbidity Units.
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TABLE 2
MONITORING WELL SURVEY DATA!

R.D. SPECIALTIES
WEBSTER, NEW YORK

Top of

Monitoring Protective Top of Ground

Well # Casing PVC Well Surtace
RD-1 106.15° 105.88 104.2
RO-2 105.086. 104.95 102.7
RD-3 103.43 108.26 101.6
RD-4 100.98 100.90 98.5
RD-5 100.12° 99.95 100.0
RD-6 104.25 104,03 102.0
RD-7 101.27 100.98 99.5
RD-8 \ 102.80 102.70 100.9

Note:

! Elevations were obtained during a fleld survey compieted on July 21,

1989, and are relative to an assumed site datum.




TABLE 3
. ~ WATER LEVEL MEASU'.R'E_MENT'S'
MARCH 21, 1989 AND JULY 12, 1989
_ R.D. SPECIALTIES
WEBSTER, NEW YORK
Monitoring Top of Measurement Water Level Water Level
— Well # PVC Riser Date Depth (fi.) Efevation (ft)
RD-1 105.86 3/21/89. 4.75 101.11
. 7/12/89 8.70 97.16°
RD-2 104.95 3/21/89 3.50 101.45
_ 7/12/89. 8.00 96.95
RD-3 103.26 3/21/89 2.90 100.36-
7/12/89 6.90 96.36
RD-4 100,90 3/21/89 3.03 97.87
7/12/89 6.57 '94.33
RD-5 99.95 3/21/89 0.31 99.64
7/12/89 3.83 96.12
- RD-6 104.03 3/21/89 2.71 101.32
7/12/8% 6.72 97.31
- BRD-7 1.00.98 3/21/89 2.16 98.82
7/12/89 6.03 94.95
e RD-8 102.70 3/21/89 1.98 100.72
7/12/89 5.85 86.85

117289,
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1178
. BRODFF

TABLE b

NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION

SOIL ACTION LEVELS

Total Priority Pollutant Metals {(ma/kg):

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Mercury
Molybdenum
Selenium
Silver
Thallium
Vanadium

Zinc

10
20
400
1
3
100
170
250-1000
100

1

100

350



11/7/89
2B9199FF

Sampling

Location

D1A
D1B
Di1C
SB2A
SB2B
SB3A
SB3B
SB4A
SB4B
D2A
D2B
D2C
SB1A
SB1B
IS1A
IS1B
IS1C
IS2A
1S2B
IS2C
IS3A
IS3B
1IS3C

TABLE 6

HEXAVALENT AND TOTAL CHROMIUM I[N SOILS

R.D. SPECIALTIES
WEBSTER, NEW YORK

MARCH 20, 1989

Hexavalent Total

(mag/kg) (mag/hg)

AANNAAANANANANAANAAMNARAA ANANAA

..L..L.L]‘\)..L..,L_L_L__L__A_L_L...a_n._n_..| A A ok = N

WNDONWOBNWWN DO N

.23 34.3
.20 17.5
b 1,540
.36 209
.22 39.9
.28 12.5
.26 18.3
24 12.7
14.7
832
394
1,050
9.50
10.8
10.6
17.4
10.3
26.2
11.0
16.0
10:8
15.6
23.2



11/7/89
289199FF

Sampling
Point

RD-1

RD-2
RD-3
RD-4
RD-5
RD-6
RD-7
RD-8
SW-1
SW-2
Pond

Field Blank

Note:

*

TABLE 7
HEXAVALENT AND TOTAL CHROMIUM IN WATER

R.D. SPECIALTIES
WEBSTER, NEW YORK

3/22/89 7/12/89
Hexavalent Total Hexavalent Total
—(mg/h) (mg/l) —(ma/l) (ma/l)

.02 <0.05 <0.01 <0.01
0.17 0.19 0.05 0.07
0.17 0.23 0.70 0.75

<0.01 <0.05 * #

¥.9 2.0 0.25 0.34

<0.01 <0.05 ke %

<0.01 <0.05 ¥ *
3.7 4.7 fin2 1.0

<0.01 <0.05 ¥ *
0.04 0.05 * *

* * <0.01 <0.01

<0.01 <0.01 <0.01 <0.01

Sample was not obtained.



i

1/7/88

PAHSOFE.

TABLE 8

APPLICABLE STANDARDS

CHROMIUM

R.D. SPECIALTIES
WEBSTER, NEW YORK

Water {mg/h Hexavalent

Proposed MCLG
Proposed MCL
Current MCL

NYS Ground-Water Standard 0.05

Ambient Water Quality Criteria _
L.O.E.L, Acute 0.016
L.O.E.L. Chronic 0.011

Soils {ma/kg)

NJDEP Soil Action Level

Toxicity
RID (mg/kg/day)
Oral 0.005
Inhalation N/A
CPF (mg/kg/day)""
Oral N/A
inhalation 41.0
Notes:

MCLG = Maximum Contaminant Level Goal
L.O.E.L. = Lowest Observed Effect Level
N/A = Not Available

Trivalent

O 1
o =

1.0
N/A

N/A
N/A

~—]
c
-
=

oo
N o~ -

100




IN7E:
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TABLE 8

EXPOSURE MODULE FOR ON-SITE EMPLOYEES
DERMAL AND INGESTION EXPOSURE TO SOIL

Receptors:
Adult or Child:
Activity:
Frequency of Event:
Worst-Case.
Best Estimate
Duration of Exposure;

Potential Exposure Pathways Considered

1. Incidéntal Swoil Ingestion

Compounds:
Data Sets:

Soil Ingestion Rate:

Matrix Effect:
Absorption Factor:

Employees
Adult
On-Site Outdoor Maintenance

15 days/year
4 days/year
15 vyedrs

Significant:

Total Chromium, Total Copper
Soils Data '
10 mg/day

None '

100%

2. Dermal Uptake from Contact with Soils

Compotnds;
Data Setis:

Body Parts Covered
with Dust or Soils
Area of Skin Covered

Dust or Soily

Sgil/Dust Adhererce:

Percent of Penetration in

a 12-Hour Expgsure:

Matrix Effect:

Tota! Chromium, Total Copper

‘Sails. Data

Hands dand Foredrms

1,865 cm?
1.45 mg/em?
6%

15%
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TABLE 11

EXPOSURE MODULE FOR ON-SITE EMPLOYEE
EXPOSURE TO GROUND WATER

Receptors:

Adult or Child:
Activity: _
Frequency of Event:
Duration of Event:
Duration of Exposuré:

DERMAL CONTACT

Employees
Aduit
On-Site OQutdoor Maintenance

120 days/year

1 hour
15 vyears

Potential Exposure Pathways Considered Significant:

1.

11/7/83.
3B5109FF

Dermal Uptake from Contact with Ground Water or Surface Water

Compounds:

Data Sets:

Body Parts Contacting
Water;

Area of Skin Contacting
Water:

Dermal Permeability.

Total Chromium and Cr(Vl)

Ground-Water Data.

Lower legs and feet

3,055 cm?

‘Chemical-specific- (see text)
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APPENDIX A

MONITORING WELL BORING AND INSTALLATION LOGS




C | SOIL DATH ROCK DAT4 - - - «
- z : = < - - - :
=t = T .~ " >3 5 E;LJ-E3 ES LJ F% Frﬂﬁu(: EZ_ l..(j-(; =4
S ) = I ol = ol 2 3 =
| = = o o |- o & )
E N N Y RS z1 o [T o o _ u
= o ~ | Z : ] o :
i WIS [ gl2l 28 8] & KEY N
Wil alzlz ! T | glal ol o (o] .
o = o) & e : & e w = g
=« 19 e w=l = o B _ g
I =~ ! S u SOIL/ROCK CLASSIFICATION R
- ‘I} L‘ i Well designation.
| tverage rate of down feed of core barrel over
| the tength of Fud.
- Rock Dua1fty_ngrg§: the sum of the ltéength of
- pleces four-incthes long of greater, divided by
B the length of core run x 100,
— ~ierigth of core recovered divided by the length
- of core rurd x 100,
™ - Depth of core run,
_ - The number of blows delivered by & 140~1b, hammer
| dropped 30 inches to drive a 2Z«inch {0D) split=
) spoon sampler each. 6-inch {ncrement in a 24-{ngh
— / grive. . -
| The Tength of the sample {recorded in feet)
i recovered after driving a split-spoon sampler
- 2% inclies or the length shown dnder the samples
[ column. '
B » The: interval that the spift barrel sampler was.
- advanced through in soil,
- Depth be1ow.grcund.suhfacg (O) in fee:.
B The interval that the core barrél was advanced
: through in rock.
B |
11
SURFACE ELEVATION | PrRouECT R.D. Specialties .
DATE STARTED LocaTION _._Webstery New York 5 BLASLAND & BOUCK
DATE COMPLETED PROJEET NO. 251,01 7> tnomems. e,
CLASSIFIED BY speeT L pr_ 2




e,

< | S0iL DATA ROCK DATA _ = » s _ B} a
wlglsiol = = L 3 a >
JtE =T Cliwlalez © ] 2
zel~|>tel 11218 e o " 1 i,
Wle|af{ziz|T S| P wd el
= = | O = 2o s bt ) T
b ] 3 - o | % |uE x o . : . Q
v | W B &~ Z W SOIL /ROCK CLASSIFICATION *
2 T WELL DESCRIPTION i
B L Protective casing: a 6-inch 1.D. steel casing withJ
locking cover, or a flush-mount well cover. B
- Surfdce seal: Portland cement. o
- Well casing: Z«inch 1D, flush threaded, Sch. 40 PV&H
N Seal: bentonite pellets. i
— Borehole: advanced in rock with KX or NX core n
. barrel. 4
- Well pack: Grade 0 sand. ]
o Well screenr 2V 1D, flush threaded FVC with —
- machine cut 0.010-inch siots. 4
| ~Formation:collizpse.. o
_ GEOLOGY: ]
B )/’:;,)):v) FI1l materizls -
B L4 ay "
- T Tlsig B
- o Sand ol
s . o]
— on] Gravel
B Weathered silistone 7
i 5i1tstone i
B Sandstone 4
- CORE DESCRIPTIONS .
» Horizontal fracture frregular and rough. —
:- Vertical fracture. nVF : ’
| Mechanical break. Ms
- Inclined joint w/angle, angle measured ds- — _ ;ice=.
B inclination from horizontdl .- g
o Broken zone. — 5
[~ Mechanically broken zone. — M BZH 'ﬁ
- lror stained. 1 |
SURFACE ELEVATION. proJgcT _R-0. Specialties - )
‘DATE STARTED LOCATION _._ Webster, New York i 55 BLASLAND ¥ BOUCK
DATE COMPLETED PROJECT NO, _251.01 LL_/  ENGINEER, RC.
CLASSIFIED BY SHEET _2 oF_2




SCIL DATA

ROCK. DATA

‘DEPTH (FT)
SAMPLES
SAMPLE /RUN NO.

N VALUE

RECOVERY (FT}

‘HNU

FROM/TO

RECOVERY
RQD

%
%

RATE (MIN /ET}

WELL COLUMN

GEDLOGIC COLUMN

SUBSURFACE LOG

RD=-|

SOIL /ROCK CLASSIFICATION

ROCK FEATURES

; 1 25

Brown SILT and fine SAND, mofst.

16

C T Tso

b3

<] Brown fine to mediuh SAND and fine to coarse
'} -anguliar GRAVEL, wet.

14

15

18

I
o

i |p0.63 22

| Brown fine to medium SAND, some fine to coarse
-\| angular gravel and si1t, wet. '

20 150/.

R-1

J7.5-

100 |

1.1

Reddish-brown fine-grafined SANDSTONE with green
mottling, highly bioturbated, trace siit slong
horizontal fractures.

12

Notés:

Bottom of boring at 11.1',

4-1/4" 1.D. hollow-stem auger Q' - 7.57,
WX core 7.5' - 11,17,

2-inch, Schedule 40, .01 slotted screen
5.9" -'10.97.

2-inch, Schedule &0 PVC riser to 5.97,
Grade O sand 47 - 11.1°%.
Bentonite pellets 3 - 4!y

Cement grout 0' - 37, _
Protective steel casing with locking can & surface

DATE COMPLETED

CLASSIFIED BY

LAR

SURFACE. ELEVATION 104.2
DATE STARTED ___3/8/83
3/8/89

FROJECT
LOCATION

SHEET

R.D, Specialties

Webster,

New York

PROJECT NO:

1

251,01

5 r BLASLAND & BOUCK
' 5 ENOQINZERS, P.C.

OF 1 ____

T £vevation is relative to an assumed site datum,




Elevation is relative tb -an assumed site datum.

o | soiL DATA | ROCK DATA > | | N @
g “>™ 1z || SUBSURFACE LOG  |&
i 3t E ol & T = 2t
il B3 N B 2ia|l>i3le|z © o 1 W
2wz (21218 |%|8) ¢ RD-2 "
51”1 £181 = = |eluwl @ | 3 ]

O . k . .
a1e 52 = u SOIL/ROCK CLASSIFICATION =
1—0. 13 . - - a . i . : .
1 1.1 8| oo Black-brown SILT and fine SAND, tiace organic:
= 3 o ; material, moist. b
i 12 SRRl -
—2 - ‘: &"" N T - F . 3 . "

) 1.4 7 RN Brown fine to medium S5AND, . little silt, molst.

- 7 o ”
i 12 § 2 4
| 12 FELtigy e .
K3 _ L

| =33 0.2|50/0.2 L Reddish-brown fine-grairned SANDSTONE with green |

R-1 Tuzd8e k71 6 |1 V' mottling, bicturbated, siltation along hori- B

i : . zontal fractures. ' K
2 5.0 =1 ' i
=3 = 7
= Ei y
= - ‘% " st seam fro=—
o | B
| rTiR=2 9-10 140 40| 8 %
B Bottom of boring at 10.0',: .
- Notes: ]
B 4-1/8% 1,D; hollow-stem auger 07 - 4.3', i
B NX core 4.37 - 10'. |
B Zz-1nch, Schedule 40, .01 slotted screen i
= 5* - 07,

B Z2-inch, Schedule 40 PVC ¢iser to 5%, i
i Ctade 0 sand 3,5' - 10" A
; Beritenite pellets 2,5 = 3.5'. .
R Cement greut 0! - 2,57, -
| Protective: steel casing with locking cap. -
i J
SURFACE ELEVATION_102:7 | PROJEST R.Do Specielties -

DATE .STARTED .3/‘[#/89. ___ [ LOCATION Webster, New York 55' BLASLAND & BOUCK

DATE coMPLETED ___3715/8 | ppoyEcT NO. 251,01 LSS memeRRe
CLASSIFIED B8Y___LAR ______ {swEeT 1 oF 1

1




i | SOIL DATA ROCK DATA - _ _ »
o ML D c FA. - ~ -
ol B Bl - = % | 2 SUBSURFACE LOG z
wie| = 2 - = = =
= Y TR ol x L = O <
Jl e~ | W -l W el ~ Q- ©w L
T jo | ~ | = > Sy g o | = w o - @
ElZlwlx 2 2|F|8 | E| 4 ® RD-3 o
Wwinla |z ||| 28| o 9 o
a = _8 = i a~ E= g. 'S '8
3 ® a< & W SOIL/ROCK CLASSIFICATION :
- J T
|0 : Pt = -
1 p1.3) 2 471 o | Bark brown SILT and fine SAND, trace organics, moisk.
. 4. e
B 1 11 i F Brown fine to medium SAND, 1'1-t_t.]e silt and fine -
_ i S I “te medium gravel, moist, N
" 12 AR i
- 2 e 1 2B -
12 1.5 20 e 4
L | D
15 i | -
/ 9 & oI )
i 18 X &i -
_ 4 o L N
. B Reddish brown fine-grained SANDSTONE with green
[~ — — ; O mottling, bicturbated, siltation atong horizontal
| R 4.6-1100 159 | -- 0 I fractures. S
_ e g MB{_ 1
- =3 Me—F
— & = -
s [TLR2 7.651 100 rE |
2 10.2 E=) —
.é: | |
: 'JE%L- N
o] || e -
n Bottom of boring at 10.2°, 7
| Notes: -
_ k=1/4" ) .D, hollow-stem aiger 0' - 4.6!.. -
- NX core 4.6' - 10,27, 1
= 2-inch, Schedule 40, 01" siotted PVYC screen ]
= 5t - 10' -
= Z-inch, Schedule #0 PVC riser to 5.0'. .
- Grade 0 sand 3.7’ - 10,27, 7
- Bentonite pellets 2.7% - 3.77, ]
B Cement grout 0' - 2,7', i
B Protective steel .casing with Tocking cap, i
= u
JSURFACE ELEVATICN 101.6 | pROJECT _R.D. Specialties
DATE STARTED 3/15/89 ‘LocaTtioN Webster, Hew York 5‘5 BLASLAMD & BOUGCK
. - I : E %3, P.C.
10ATE comMPLETED _ 3/13/83 |pRoygcT No. __251:01 LT ENoinke
{cLassiFienp Ay LAR SHMEET OF _1___

1 Elevation is rejative 6 an assumed site datom.




o | solL DATA ROCK DATA 2 z " i
R AL i SUBSURFACE LOG &
IS ol = |}t =2 B =
I = ol I = ’;: g O _ ul
Flzlolel 221518815 . 0 RD-4
ut w Q. = * o w 1] Lt = Q o
a|w R =4 Ll ‘$OIL/ROCK CLASSIFICATION
- 0 _ - — ot —— — >
" 1 6.8 3 1d- T} Brown 5ILT, some fine to medium sand, moist. g
B 119 ’ = 4
120/0 b P o L _ .
- 4 Reddish-brown fine-grained SANDSTOME with green
. X ‘mottling, bicturbated, siltation along horizontal -
i ) . A fractures. ' '
= 2. : — P
a R-1 20- 170604 O 6 |F ME—1
= T 2.6 :; —
i R-2 2.6-1100 121 | 5 {57 o
5.0 . ME —
1 ﬁ -
- & .
- RS 5- (96|26 | 5| B Me~— —
3 0.0 =P MB—]
i =. O
. 6 =N T
B =3 wE—
| 8 =1
B = 7
¢ = -
B ) E" ) - et
- ,E it S'GG_'T"A—I___ =
-10 — ... N i . N .
5 Bottom of horing at 10.07. -
- Notes: 1
B GR1F4N | Dy bollew-stem auger Q' - 27, ]
» NX core 2' - 10'. __
3 Z~inch, Schedule 40, .01" sTotted PVC screen i
— E,81 .« 5.8, ’ ’ '
- 2-inch, Schedule 40 PYC riser. i
[ Grade 0 sand &' - 10°. i
[ Bantonite ségl 3" - &', —
| Cement grout 0' ~ 3%, 4
- Protectivé steel casing with lacking cap. ]
SURFACE ELEVATION_98:5' | BROJEGT _R.D. Soecialties p .
DATE STARTED__ 3/2/89 LOCATION _ Wehster, New York 1-/—575 BLASLAND & BOUCK
. TAR] : : _ : . EERE, P.C.
DATE COMPLETED._3/13/8% | pRoJecT No, _251:01 L J ENOIN
CLASSIFIED BY LAR sHEET .t __oF_1 __

1

Elevation is relfative to an assumed site datum.




o | sot pata ROCK DATA . | = e ey _ _ H
ol B =T ; e = kS S SUB SU RFACE LOG &
cle| = 1| 1EV 2|2 g
Tleist>ta|st~13lelz] © o _ i
ElZlulEiglzl=i31¢|E| - | & RD-5 N
3 = N & 'g;' SOIL/ROCK CLASSIFICATION x
-0 7 1.61 5 B]?ck.'-brov'm SILT and fine SAND; trace 'grave"l_, _‘
- i moist. )
| 3 -
- 2 .
- 4 4
-2 v A 2 [1.11 7 Brown SILT and fine SAND, some medium sand,
[~ N/ trace gravel, moist. : 3
L YL 7 1 - |
i '\ 50/01 4 . -
L [TRR : 3.5-1 94 1 Q |4 Reddish-brown fine-grained SANDSTONE with green i i
N 5.1 mottling, bioturbated, siltation along herizontal :
B ) fractures:, st seam J==
— _ L MB |
i R-2 |5.1-[ 9263 | & % N
= : o ) g
-6 12 IE =
= = -
3 ! = -
N ; . MB
s || 5 |
n _E s _
N R=1 | l T
f = sitt saoms— | -
10 — Bottom of boring &t 10.07.
; Notes: E
- 4=1/4" 1.D. hollow-stem auger 0" - 3.5', ]
= NX core 3.5' - 10.0', i
~ 2-inch, Schedule &0, .01™ slotted PVC screen 1
- 51 = 10¢, : o
— 2-inch, Schedule &0 PVC riser OF - 51, 7
~ Grade 0 sand &' - 107, _'-
B Bentonite seal 2,57 - 4!, n
: Cement grout 1' = 2,57, i
R Sand drain 0.5' ~ 1.0*, i
b Flush-mount: protective casing with Tocking cap. i

SURFACE ELEVATION 200.0_
DATE STARTED___3/14/8%9
DATE COMPLETED 314789

CLASESIFIED B8Y LAR

PROJECT _R:D. Specialties

LOCATION

Webster, New York

PRGJECT NO. 251,01
SHEET _ 1 oF__1 _

5 BLASLAND & BOUCK
j 5 ENGINEERS, P.C.

1 Elevation 'is relative ta an




ey

o | solL paTa ROCK DATA > o _ B @
- 2 oy _ W
- — 1 % | % SUBSURFACE LOG ¢
z izl X N = - g > o © w
_ o1 Iiz z _ -
ElElulzizl2|s|Si=lE] 4| 8 RD-6
dlmizlzt~ x|k = ) = ¥
| : e | w & S O
° 2128 |= L S el = X! o o
3| w * = . SOIL/ROCK CLASSIFICATION :
a -
= ; ]
- 0 1 11,10 1 o e Brown fine SAND and -S'I_L_T', molst.. _
- 7 2 1 ~
R 17 o, N
B 2 |1.5] 14 i J
L. 30 c:. —
s 139 7 | Brown fine SAND, some silt, 1ittle fine to -
: 49 [t © | medium angular gravel; wet. -
- : v
L b DR b |
J . 507.35 ] Reddish-brown fine-grained SANDSTONE with green
R-1 T 5- |igolsz | 1ol mottling, bicturbated, siltatlén along hori- _
= — . zontal fractures. _
| B = MP ]
- 6 . 'E' ' —
- : % Me
R-2 8- 100 (100] gL = o
R mES Ta oo ' ' = MB [
- _ 8.4 =i 7
1 R~3 8.4% 831 O =) 4
3 9.6 B MB —
10| L Rt ta.51 100/ 100 _}-E-.. : 15
= B E - & FIEg — u -
= l 10.1 Battem of boring at 10.17. o~
S Notes: .
= 4=1/8" hollovi-stem auger 0F -~ 5.1'. 7
— Hx C‘Q?E 5.1 L 9_...6'1 N -
L HX core’- 9.6 - 0.1, -
n 2-inch, Schedule &0, .D1*™ sictted PVC screen J
_ 5t - 101, - |
B 2~inch, Schedule %0 PVC risérto 5'. J
" Crade 0 sand 3.8% --1G.1'. i
" Bentonite pelliets 2.8' - 3.8'. —
| Cement grout ' - 2.8', -
- Protective steel casing with locking cap. ]

DATE STARTED

CLASSIFIED BY

ODATE COMPLETED

SURFACE ELEVATION.102.0]

3/13/89

3/14/89 _
LAR

PROJECT . R.D. Specialties

PROJECT NO. 251,01

" ENGINEERS, P.C.

SHEEY 1 __OF 1.

| LocATIon __VWebster., New York %i  BLASLAND & BOUGK

! Elevation 15 relative to an assumed site datum.




i | soiL paTA | ROCK DATA z o
o (o] | : ROC o , o ul
=1 |2 — = | 2 SUBSURFACE LOG S
L g = |t P i | a <
— 2|l L w il T ~:. | © Q ™
CE|lw &! % =lolx | = 4 bt RD 7 v
5 % W > T Q L ~ - o
Slelalz ' e | e je| w i | 8-
SI°1g(8]=| |E|5i2|elg}2 T g
R RS 21 u SOIL /ROCK CLASSIFICATION
- 0. . / T1o0.5] 3 Brovin SILT and fine to medium SAND, moist, N
B - 5 4
iS=E -
- [ F Reddish-brown fime-grained SANDSTONE with green _
.2 mottling, bleturbated, siltation along Horizontal™
3 fractures. -
e 3-5] 100] 0 5 |¥ -
L i t
[ HHr2 _I5-10 100 10} 5. .
L _
- _sili 'sa'ai:ns—l_""_"- ==
.8 —
. MB—
= ._ ME .
=10 Bottom of boring:at 10.0'.. 4
™ Notes: i
[~ 4-1/74" |.D. hollow-stem auger 0 = 37, 4
N NX core 3' - 101, -
R 2-inch, Schedule 40, .01 slotted PVC screéen .
5" ~ 107, 4
[ 2-inch, Schedule 40 PVC. riser ‘to 5.0'. e
| Grade 0 sand 3.5' - 10.0', e
| ‘Bentonite pellets 2.5' - 3.5'. =
n Cement grout 0' - 2.5°'. ;
- Protective steel casing with Jocking cap.

_ e T
SURFACE ELEVATION_33:3

DATE STARTED 3/6/89
DATE COMPLETED__ 3/10/89

JCLASSIFIED BY AR .

PROJECT __R.D, Specislties

ENGHNEERS, P.C.

LOCATION Mebster .. New York 5‘5: - BLASLAND & BOUCK,

PROJECT NO. 251,01
SHEET _1_oF._1

' Elevetion is celative to

ah assumed site datom.




i

o | soiL DATA ROCK DATA _ z o o _ @
_ _ . AlA _ : = : _ _ o
Elal 2 [F - =1 2 | 3 SUBSURFACE LOG x
ARSI E Fi¥lelst 8 © u
CiZly ez 3|2 8|18 2| 8 RD-8 .
W T : | ;
CHM -§- =z ol B B I ) g'- Q
& | 2 = L SOIL /ROCK CLASSIFICATION =
.0 _ _ — e .
1 1.3 1 . Dark brown SILT and fine SAND, wet.
- t: _ .
B 1 Brown fine t6 medium. SAND, trate siit, wet. .
- 2 . . .
5 ‘
2 - ; ]
i 2 |1.bf 8 : i
17
) 12 Brown fine to medium SAND, some fine to coarse
- ~angular gravel, trace siT1t, wet. _
oy )
B 3 Jo.512 |
L : 20/0}0 ) i Reddish=brown fine-grained SANDETONE with green -
) R=1 b 6~ 100 | 33 7 1 mottling, bicturbated, siitation along horizental
B 0 fractures. B
6 MB-=
| HHR-2 7.0-1100 |22 | 8 i — |
' 5,2 1
- 8 —t
= - iy SR
. oo """
- .1309_-% g I |
B R-3 b.2-1100 1 56_| & L
0.1
=101 - _ -y
N Bottom of boring at 10.1'. -
B Notes: 7
B 4=1/4" |.D. hollow-stem suger or - 4,5', :
i NX core .6' - 10,17, ]
E Z-inch; Schedule &0, ,01" slotted PVC screen J
5t - 10°. ' '
: 2-inch, Schedule 50 PV riser to 5.0'. _
| ‘Grade O sand &' - 10.7'. Jd
L Bentonite pellets 3' - 47, -
= Cement grout 0' - 3'. -
— Protective steel casing with locking cap. .

3/17/83

: T
SURFACE ELEVATION 100.2°

PROJECT . R:0. Specialties.

QATE STARTED /17782 | LOCATION Webster,, New York % BLASLAND & BOUCTK
DATE COMPLETED _3/17/82 lpaguect No. _ 221:01 - ENGINEERS, P.C.
CLASSIFIED BY. LAR SHEET 1 ap 1

T

‘Efévation $5 helative to

AL AT A Bt £ 2t e b DA AT T P

an assumed site datum.




APPENDIX B

IN-SITU PERMEABILITY TEST DATA




b,

File: SLUBRED. WS

MARCH 1989

BlLUG TERT DRTAH

FD SFECIALTIES

Cloch Time

§
]
1
t
4 |
48 3
100 1§
111
121 1
178 |
EJQ H
217 |
242 i
252 3
215
423
440 |
D07 4

RD—4&
REDUCTIGN
FALLING HEAD TEST

Initial Depth te water (£t): T 07
InlLlal Ttme tsecmnds) G, O

Elapsed Hedd
Time in Change

Pepth to water

FT IN Seconds IN FEET
s HasNcle) £, CH)

19 11.00 . 28
A8 1,00 1,5

=4 go,@m 0,55
.58 22,00 0,489
&7 Db . GO 0. 40
68 b, 00 0,39
73 40 .00 G .34
7h 48,00 .31
8z 100,00 0L 25
;85 111,00 0,22
.B% 121.00 Q.18
=31 Rt=PReTe O.1d

.94 210,00 Geid
.98 2L7.00 0. 09

M£4ﬂ3mfdh1mrqhqmrﬂhjmrarqh}m i

.99 242,00 .08
L 00 RED, GO 0,07
L0 319,00 0, 0d
T 05 G422, 00 .04
.05 B&0, OO 0. 02
.07 B07 . 00 G50

Head

Change

in om.

OO0
2473

17.92
té. 10

14.39
i2.15
11.85
10.35
G, 42
7 B0
& B8
5,47
4,84
FeI4
273
2,43
2.13

1.22

Py

.51
Q;QQ




SLUGZOME, W c. D.d. Rodgepllo,
Feojert s RD SFECIALTIES
Froiect Ro.: Lo B R

Well Ma.: (SRR

Teet Dale: MERCH 21, 1989

Formetion Tested: BEDROCK (GRIMSEY) _
Rising () or Falling (F) Hesd Test:FALLING

K. {(Hvorslev Variable Head) —1.8E-4

Mar-ch

1988

]
13
! tcm)
Datum Feight (Ft¥ 2040 B TI. 1S
Gtatic Water Level (£t ] EL07 : QAL 57
Depth to bottom of screen @80 ! R9E. 70
¢t from ground level) :
Roring Diameter (im S D0 i 7.62
Casing Diameter (in) 2,00 : 5. 08
Screen Diameter (in? 2,00 : 5. 08
Soreen Length (£1) e 4 152, 40
Depth to Houndary S, OO : 1524, 00
Delta H at time £ (fL4) 0. 46 : 14,02
Delta H at Time t (F£) . 80 ) 24,58
Time t (=econds? 240 }
Ratio Eh/ky 1 v
Forosity of Filter Fack QL% L
N Cm/sEc gp/fe
E (Houwer—-Rice) —1.3E—-4 -2.7
E {Hyorslev Time Lag) . -1.8&~4 —-Z. B




"

File: SLUGREDU. WES

MARCH 1989

SLUG TEST DATA REDUCTION

RD BPECIALTIES FALLING HEAD TEST

a
=
i
~

Initial Depth to water ft):
Initial Time (seconds):

Elapsied
Time im
Seconds

oL 2.18
17 1.25 17.600
40 | 1.47 GO0
5 1,40 S0, 00
2s i.22 2O, Q0
229 1.98 22900
18 205 T18. 00
z4aE bl TAE. 00
420 | 2:13 420, O
457 4 2. 15 A457. 00
542 2.18 542, 00

0,00

(9IS

G071

0,58

.32

0,20

0. 13

.08
0. 05
.03
CJ L 00

.00

=8. 23

21,57

17,62
7.90
&. 08

men
T ud

2
2. 4%

1.52

0,91
O, Q0



SLUGSCOME. WEE. c. ©.J. Rogsello, March 1988

Frojech: KD SFECIALTIES

Fraject Neo.: o 25i.ol
Well MNo.: RD=-7

Test Date: MAROCH 22, 1989
rormetlon Tedsted: HEDROCH (GRIMSEY?D
Rigimg {(RY or FallinQ:(F! Mead Test:FALLING

_ (o)
Datum height ift) 1.48 4%. 11
Static Water Level (£i) 2. 18 bHé. 45

Depth to bottom of soreen
1 from ground level:
Boring Diamgter {(in}

10 .00

e

TO4 8D

T bl

Casing Diameter (in) 200 5.08
Scrasn Diameter tin) 200 5. 08

Screen Length (fi?
Depth to Eoundary
Delta H at time & (f%)
Delta H at Time t (1)
Time ¥ (seconds)

Ratio KEh/kw

5. 00
50, 00

Forosity of Filter Fack

K {(Bouwer—Fice)

cm/sec
. GE-4

152, 40
1524, 00
28,91
S 10

k' (Hvorslev Time Lag) 4,.5E—-4 10,3
B o (Hvorslev Yariable Head) 4. BE-4 14, %




APPENDIX C

ANALYTICAL LLABORATORY REPORTS - SUMMARY DATA
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Purgeable

g Priority Pollutants
‘LABORATORIES, INC. '

cLiEnT__ BLASLAND. § BOUCK ENGINEERS, P.C. JoB No._ 2887.013.517

BESCRIPTION RD Specialties -~ 'Soils

" paTE.CoLLecTED_ 3-20-89 DATE REC'D, __ 3-21-89 DATE ANALYZED __2=22-8%

- D1A D1B D1G SB2A B2B SB3A

DESCRIPTION:
SAMPLE NO.:

-Chloromethaneg

1'-2"

12415

<ia.

1r-2.5"
12416

<i0.

Surface

1!
12418

<10.

Lt LY

12419

71

-y
ta)
i
[
[

<10.

_ <10.
Bromomethans '
~ "oyl chicride
Chioroethang
""Methyiene chioride
1,1-Dichlaroethene
-1",1_—'Di_chlo_roethane
t-1,2-Dichicroethene
Chloroform
1.';2-Dit:hloroethane
1,1,1-Trichloroethane
Carbon tetrachioride
' Bremodichioromethzne |
s 1.2-Dichlorapropane. '
t-1,3-Dichloropropene
Trichiorogthens
Benzens
Dibromochicromethang
1,1,2-Trichloroethane
‘c-1,3-Dichioropiopene b
<180,
<100,
<10,

N T Nt
<108, <100, <100.
<100, ¢l 00_._ <100,

{10, £10. <10.

7S
<100.
<100.
<10.

2-Chlcroethylvinyl ether
Bromoform
. 1.1.2.2-Tetrachloroethane
' Tetrachloroethene
- Toluene

Chiloropenzene
Ethylbenzene l

e Kylenes

|
-t
I

™ ] UNITS:

uE/kg

Unis; g oo

diry weight

Methodoidgy: “aqerat Regisier—a0 CFR, Part 138, Cosgoar 25, 1982

Comments:

) L S -
il AL bl
{ Authanizeq: s 4 laesaer S f o b bbbt
‘C3G Laooratones. inc. _ _ . . ot ox oen
S0x 4842/ 1304 JucKiey Rd ¢ Syracuse. NY. 13221 7 {315 2571252 Datet_ THT e &%, LFE7 .

L3




R Purgeable
Priority Pollutants

1

Il
il
il

LABORATORIES, INC,

BLASLAND & BOUCK ENGINEERS, P.C. JoB Ko, 2887.013.517

RD Specialties -
3-20-89

CLIENT

Soils

DESCRIPTION

3-21-89 5-22-89

DATE COLLECTED,

DATE RELC'D.

DESCRIPTION:

SAMPLE NO.:

;;t;hlatcmelhane
Bromomethane
“Vinyl chioride
- Chloroethane
" Methylene chicride
1.1-Oichloroethens
-_:l',.“I-.Di'c_h[GI‘De'fh_al_'le"
1-1,2-Dichioroethene
" Chioroform
1.2-Dichloroethane-
1. 1,1-Trichloroethane
Carbon tetrachicride
Bromodichloromethans
1,2-Dichioropropane
3 .S-Dichlcréprqpene
Trichioroethene
Berizena
Dibromechloromethane
1,1.2-Trichloroethans
©-1,3-Dichloropropene
2-Chioroethylviny! ether
Bromoform
1.1.2.2-Tetrachloroethang
-Tetrachlorogthene
Toluena
Chioropenzens
Ethylbenzene
Aylenes

-SB3B

2.5

Ry
£100.
<100.

<10,

SB4A
1!

(3]
1
+

tJ
28]

<10.

T
€100.
<1.00.

<10.

Methodology: Federal Register—i0 CFR. Pan 136, Cewober 25, 1984

Camments:

O2G Laborarones. inc.

Jox 4942 / 130¢ Buckley Aq. ! Syracuse, NY 13221 /{215 457-1494

<10,

Authorized:

‘Date:

DATE ANALYZED __ 3

UNITS:

Units; ood 050 LEss oI,

ug/kg d

ry weight




e

‘Box 2562 /1303 Syckiey Ao, Syfagusse. MY 132270
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LABORATORIES, INC.

cLient  BLASLAND & BOUCK_ENGINEERS, P.C.

Purgeable

JOB NO

Priority Pollutants

2887.013.517

DESCAIPTION RD' Specialties - Soils

BATE COLLECTED __ 3-21-89 _DATE REC'D.

3-22-89

_ SB1A S$B1B.
DESCRIPTION: 1t 30

SAMPLE NO.: 12482

" Chioromathane <10. <10.
) Bromomethane
\fin_y_i chloride ___

Chlorgethang
_Maethylene chloride
i-.l-Dichicroeth_ene
1.1-Dichlaroathane
:1,2-Dichicroethene
Chloroform
1,2-Cichioroethane
1,1,1-Trichloroethane
Cartion tetrachforide
- Bromodictiloromiathane
1,2-Dichicroprepane
t-1,3-Dichloropropene
“Trichioroethens
Benzene
‘Dibromorzhlorcme;hane
1.1, 2-Trichioragthane
.c-1_'.-3-.Dic_:nl_0_ropropene §
_2-Chlgroethylvinyl ether : <108.

' <100.

<1g.

<1.00.
<100.
<10,

Bromoform

7 1.2,2-Tetrachlorgethana
Tetrachlorogthene
Toluene
Chloropénzene.
Ethylbenzens
Kylenes ' . <

12483

Methodology: Feceral Register—<0 CFR, Part 138, Ceipopr 26, 1984

Camments:

2BG Laboratlones. Ine.

IS1A
1t-3

12484

<100.
<100.
<10.

Authorized::

1S1B

Data:

DATE ANALYZED

3-23-39

81¢
-3t Surface
12485 12486

<10. <10.

<100. <100.
<100, <109,
<10, <10,

UNITS:

D2A
Qa3

12487

€10.

e
£100.
4100,

<10

|
|

ug/kg d

Units: oo 2001 27283 o

ry weight

T T )

9 g .

April 11, 1B8C

20
[




| Purgeable
Priority Pollutants

1l
Il
i
il

LABORATORIES, INC,
BLASLAND & BOUCKX ENGINEERS, P.C. J887.013.517

Soils

JOB NO.

CLIENT

'DESCRIPTION' RD Specialzies -

- L ' 7. o - -‘_-2_.._
DATE.COLLECTED __3-21-89 DATE REC'D.__J-22-39 DATE ANALYZER __3-253-88

1834

'.'l [ -3t

152C
Surface

LSZB
17 31

| D2B D2C F524
- DESCRIPTION:: 1! _3 1 S_UTf.‘ac e .5

SAMPLE NO.: 12488 12499 12490 12491 12493

"Chicromethane €10. <10. | <10, <10, <10. <10.,
'Brcmc_me'thane '
e ;Vﬁry[ chioride -
_ Chlgroethane
:i‘y_'igthytene chioride
‘i,1-‘Dir:._h_Ior_oethene-
‘-fl-i‘_,1'4E}i_chlorqe__tha'ne
1-1,2-Richioroethene
;‘bhlcrofcrrn
1,2-Dichloroethane.
- ':j"_‘rl;i_'_._'l,Ttichloroethane
Carbon, tetrachloride
. # Bromodichioromethanea
1,2-Dichloropropana
t:1,3-Dichioropropens
Trichioroetheng
Banzens
Dibromochioromethane

1,1,2-Trichioroethane

c-1,3-Dichloropropens N

_2-Chloroethylvinyl ether
Bromoform.

1.1,2.2-Tetrachiorosthane

<100.
<1.00.
<10.

e
<100.
<100.

<10.

<100
<100.
<10.

N
<100.
<100.

<10

N
<100
<100

<10,

Tetrachloroethene_
- Toluene
Chiorobenzene.
Ethylbenzene
""" Xylenes Ny Ny,

| i
UNITS: pg/kg diry weight

Units: wgd -ooot Jmieds Trermse ~oisn

Methodalogy: Fsgeral Register—a0 CFR. Pan 136, Ocicoer 26, 1984

Comments:

) Autharized:
QBG Laboratonas, inc.
Box 49427 1304 Buckiey Ra, 7 Svracuse. NY

13224 11215} 257-1482 Dater. T : —
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LABORATORIES, INC.

CLIENT

BLASLAND & BOUCY ENGINEERS, P.C.

Purgeable

Priority Pollutants

Jod wo._ 2887.0135.517

‘RD. Specialties -

Soils

DESCRIPTION

DATE COLLECTED _ 5-21-89

DESCRIPTION:
SAMPLE NO.:

T:C.;_-_htorqmethane
Brompr_nemane_-_
_Viny! ehioride
-c;;mo‘roema_né:
:hi‘-l__emthyl_ene chloride
1:'.1-'Dichloroetner;e
::;}if,‘l-[}ich'loroézhane
t-1,2-Dichloroethene
. -Chioroform
1,2-Dichlgroethane
1,1,3-Trichloroethane

‘Carbon tetrachioride
*T:Brnmpdicnlqromelh_an'e
1,2-Dichloropropane
1 :3:Dichioropropens
Trichloroethene -
Benzene
Dibfomochloromethane
1,1,2-Trichloroethang
¢-1,3-Dichloropropene
_2-Chioroethyivinyi ather
Bromoform’
“1,1,2,2-Tetrachiorcethane
Tetrachloroethens
Toluene
Chlorobenzene
Ethylbenzene
Aylenes

N
<{100.
<100.

<10,

DATE REC'D.

3-22-89

1530+
Surface

12497

<10.

Y
<104.
<100,

<10.

R e

Methodology: Fegerat Regrstsr—40 CFR, Part 136, Ociover 26, 1384

Camments:

Q80G Labofaiones. inc.

Box 4942 / 1304 Sucwey Rc. [ Syracuse. MY 13227 ¢ (315) 257-1484.

Blank

’ rip*w.

24938

<.

<10.
<10.
<1.

Authorized:

Date;

DATE ANALYZED _. 2

3-23-89

i
UNITS: *upg/kg dry weight
**ug/l

Unitg: aaged oo Jhdgs Timer ang e

) S A
. AN ey Pt
5%Ezn;a52?’/§22ﬁbéﬁ? .

April 14, 133%

Nk
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Laboratory

LABORATORIES, INC.
CLIENT BLASLAND & BOUCK ENGINEERS, PC. JoB NO. __2887.013.517
DESCRIPTION RD Specialties - Water Samples
DATE COLLECTED 7-12-89 _DATE RECD. 7-13-89 DATE ANALYZED
Description Sample # | CHROMIUM| TOTAL
HEXAVALENT CHROMIUM
17679~ <0.0L: |- <0.01
17680 0.05 0.07
r7eets | o7 [
17682 0.25
17685 | eTiz [EETL
17686 | <0.01 | <0.01
" Decom Water 17687 | <0.0r |° <0.01
FB -1 17688 <0.01 <0.01
|
UNITS: mg/1
Methodology: Federal Register — 40 CFR, Part 136. Qctober 26, 1984 Units: mg/f (ppm) uniess otherwise noted
Comments: /\
Authorized: M/{/ M iE R

OBG Laboratories. Inc., an O'Brien & Gere Limited Company
Box 4942/ 1204 Buckley Re. / Syracuse. NY 13221/(313) 457-1494

Date:

August 1, 1989




APPENDIX D

NYSDEC ANALYTICAL LABORATORY REPORT




New York State Department of Environmental Conservation
- 50 Wolf Road, Albany, New York 12233

Thomas C. Jorfing
Commissionet

e,
-

%

JUN 19 1999

Mr. Tyler E. Gass, C.P.G.
Vice President

Blasland and Bouck Engineers
6723 Towpath Road

Box 66 o

Syracuse, NY 13214

Dear Mr. Gass:

Re: R.D. Specialties,
Site No. 8-28-062

Please find enclosed herewith a copy of the validated analyticat
results of the split samples collected From the above-referenced gite of
March 20 and March 22, 1989. The comparison of this data with the data
submitted by you shows the same concentration at each location. The
following is the list of NYSDEC I.D. Numbers and the respective Tocations:

Groundwater and Surface Water

NYSDEC I.D. Number Site Location
R88880322-828062f01 RD1
-02 RD4
-03 RD7
~-04 RD5
-05 RD6
~06 RD3
07 RDS
-08 RD2
—-09 Ski
~10 SW2
Soils
NYSDEC 1.D. Number Site Location
RBB8B0320-828062-01 D1A.
-02 D1B
-03 DiC
-04 SB2A
y -05 SB2B
‘43 ~06 SB3A
o =07 SB3B

O




- 2 -
Please let me know ahead of time or the second round of sampliing to be
carried out &t the site. If you have any guestions please call me at
- 518/457-0315.
Sincerely, L
Vivek Nattanmai
- Assistant Sanitary Engineer
Division of Hazardous Waste
Remediation
- Enclosure

s




The following samples were submitted to NUS Corporation from thie site

SDG # = 0322

Matrix Date Received Assays Requested
water 3/23/88 VOA's, metals
water " & Hex Chromium by CLP
groundwater " "

[} Nl At

n I n

1 H L]]

L1 1] III

3 113 n
surface water " "

1] n. n

following samples were submitted on 3/20/89.

SDG #0320

soil

fi

3/21/89

VOA's, metals by CLP

Holding times were met, tunes and calibration supplied with raw
data for assay day.

The surrogate recovery, MS/MSD and ‘internal standards were all
within QC limits.

DATE:_ ) ) .
June 1, 1988
on 3/22/89:
- Sample 1D _
RBBB80322-828062-01
i -828062-02
-828062-03
- ~828062~04
-828062-05
-828062-06
_ ~828062~07
-828062-08
~828062-09
e -828062-10
- The
RBBBB0320-828062-01
— -828062-02
-828062-03
-828062-04
-B828062-05
— -828062-06
~828062-07
o Organics Review:
VOA's - Soil SDG #0320

The blank summary was enclosed.

A1l samples plus the blank had a

TIC, 1,1,2-trichloro-1,2 ,2-trifiuoroethane that coeluted with

surrogate compound 1,2-dichleroethane~-d4.

The lab manager said

in his case narrative that this coelution affected the peak area
making the éstimated concentration of the TIC erroneously high.




The reported TIC concentrations were gualified with an X on the
form 1's to indicate this problem.
h VOA's ~ water SDG #0322
Holding times were met, tunes and ‘claibration data for the assay
- dates was supplied. The blanks had -no contaminants except
acetone and methylene chloride. The surrogate recovery and
M3/MSD recoveries were within QC limits. '
The Internal Standard Summary was provided. The
bromochloromethane area at 40100 was outside QC 1imits
. (530-21200) for sample #828062-04. AN other samples including
the MS/MSD and related blanks were within QC 19mits, The jab
manager noted that they did not determine this until the holding
time had expired. Since only the blank .contaminants, acetone and
- methylene chloride were déetected he expected no adverse impact
_ upon the reported results.
— Compound ldentification - SDG #0320 - soil
Methylere _ Carben
Sample ID Chioride Acetone = Disulfide Tolueneé Benyene
o 828062-01 - 10B(1) 5JB(1) - 3JB(1)
=02 0.9JB(1) 1JB(1) - 23B(1)
"-03 1JB(1) 1JB({1) - 33B(1)
- "-0g 138(1) 10B(1) - 28(1)
" -05 1JB(1) 2JB(1) 0.8J 2JB(1) 6.7J
" ~086 2IB{1) 1JB{1) 13 2JB(1)
. " -07 1B(1) 1JB(1) 13 2JB(1)
SDG #0322 - Water
- 828062-01 6B(3) 36B(12) 0.73 - -
" =02 2JB(3) - - - -
=03 2JB{3) 4JB(12) - - -
o " =04 2J8(3) -2JB{12) - - -
" =05 = 40B{11) - - -
" DB - 158 (11) - - -
“-07 T 2JB(11) - - -
R 0.7JB{4) 14B (11) - - -
" =09 - 4JB(11) - - -
"-10 - 2J8(11) - - -
Inorganics Review
- SDG #0320 - Soils
HOlding times were met, a cover page and case narrative was supplied.
Digestion logs were enclosed. Initial and continuing calibration form
- and data was supplied. The CRDL Standard for AA and ICP - Form 11
3 (part 2) was not supplied. Blank Form 11 was enclosed. The lab
‘;g manager noted that the Prep Blank (3/27/89) had Cadmium contamination.
e They reprepared the samples and re-analyzed for cadmium on 3/29/88.
- e




The spike samples was within QC Yimits. The Duplicate had aluminum
and calcium outside QC limits., These were starred on the Form 1's.

The 1aboratory control sample had no control Timits supp11ed with
thedir sol¥id reference standard so it is difficult to review for
compiiance. However, the following low recoveries makes their ability
to assay for the following doubtful:

58

Cmpd...
Aluminum
Antimony
Barium
Chromium
Potassium
Selenium
Sodium

AN R R e
[ W WO S X W NS

A MSK was done for lead on Sample #828062<D1 as required, The
Quarterly IDL's were supplied. A1l calculations checked were correct.

SDG #9322 - water

Holding times were met, digestion logs supplied, Initial and
Continuing Calibrdation forms and data supplied. The CRDL
Standard for AA - Form Il (part 2) was not supplied.

Blanks Forms and Prep Blank were supplied. The spike recoveries
were within QC limits except Cadmium. Data was tagged with an N.

Post digestion spikes were within QC limits with the exception of
_samp1e #828062-09~Lead. An MSA was done. The duplicate sample
had iron and manganese outside QC Timits. THe assay results are
‘starred on the form l's. The laberatory control sample
recoveries were within QC 1imits. The IDL Quarferly forms wereé
supplied, '




Lompound Identification SDG #0220 - Soil mg/kg

Cmpd. ~01 -02 =03 -04

Al 14900* 10700% a850* 11300%*
Sby 0.65u 0.62u 11.3 £1.0]
As 1.4 1.3 3.9 2.5
Ba 258 33.5 57.2 2.7
Be 0.52u 0.50u 0.64u 0.51u
Cd 0.65u 0.62u 0.79u 0.64u
Ca 1360% 756% 3780* 2520%
Cr 31.0 12.4 2120 211
Co 6.5 6.2u 7.8y 6.4u
Cu 3.9 5.0 386 28,14
Fe 11300 13200 11300 23400

Pb 2.28 3.0 158 74.8
Mg 1850 1830 1690 2430

Mn 107 160 202 249
Hg 0.1u D.1u 0.1lu 0.1u
Ni 7.8 5,00 6.4u 7.7
K [466] [446] [509]  [450]
Se 0.39%: 0.37u 0.48uW 0.39ui
Rg - 1.3u 1.2u 1.6u 1.3u
Na 25%u 248u 3184 257u
T 0.13u 0.12u 0.16u 0.13u
v 12.9 1110 13.7 16.8
in 20.7 21.1 141 91.3
{mpd ~05 -06 ~07

Al B710* 8370%* 7120%

Sb 0.63u 0.66u 0.65u

As 1.5 11.2] 1.3

Ba 38,1 40.9 31.1

Be 0.5y 0.53u 0.52u

Cd 0.63u g.66u 0.6bu

Ca 1300* 2080% 4420%

Cr 41.7 6.6 14.2

€o €.3u 6.6u 6.5u

Cu 8.8 [2.6] 5.2

Fe 10700 12900 9840

Pb 16.7 6.2 10.3

Mg 1600 1230 1870

Mn 196 128 167

Hg 0.1u 0.1u 0.1u

Ni 5.1u 13.2. 5.2u

K [618] [3303 {557]

Se 0.38u 0.40uM "0.39uN

Ag 1. 3w 1.3u 1.3y

Na 253u Z268u 2594

11 0.13u 0.13u 0.13u

V B.9 11.5 8.3

in 26.5 22.4 8.1




SDG #0322 - Water ug/L

-01 -02 -03 -04 -05 -06
3900 4600 3500 2100 8500 3400
5.0u 5.0u 5.0u 5.0u 5.0u 5.0u
f2.9] [3.3)] [2.1)] [2.9] 12:1] [3.3)w
100u 100u 100u 100u 100u 100u
4.0u 4.0u 4.0u 4.0u 4. Qu 4.0u
5.0uN 13.0N 5.0uN 5.0uN 10.0N 8.0N
21000 45300 19600 70000 67000 42700
10.0 10.0 10.0u 1130 10.0 110
50.0u 50.0u 50.0u 50.0u 50.0u 50.0u
70.0 [20.0] 30.0 40.0 40.0 [20.0)]
5820* 7900% 4220* 3000% 11100% 4780%
1.0u [1.7]W 1.0u [2.8]W 173 1.0u
[3040) [3930] [3020] 93910 11300 7330
400* 70.0% 30.0%* 1200%* 160% 200*
0.2u 0.2u 0.2u 0.2u 0.2u 0.2u
40.0u 40.0u 50.0 40.0u 40.0u 40.0u
[2100) [4900] [2000] [3700] [3400) [1900)
1.0u 1.1u 1.0u 1.0u 1.0u 1.0u
10.0u 10.0u 10.0u 10.0u 10.0u 10.0u
[3000] [4000] [2000] 42000 12000 11000
1.0u 1.0u 1.0u 1.0u 1.0u 1,0u
3.0u [6.6] 3.0u [3.0] [8.3]W 3.0uW
70.0 70.0 40.0 90. 30.0 20.0
As mag/L
**Hexavalent Chromium 0.04 <0.01 0.07 1.3 <0.01 0.06




Cmpd.
Al

Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
Fe
Pb
Mg
Mn
Hg
Ni
K

Se
Ag
Na
T1
V

n

=07 -08 -09 -10 -07B
110 3400 1500 200u 200u
5.0u [5.4] 5.0u 5.0u 5.0u
[2.1] 2.0u [2.4] 2.0u 2.0u
100u 100u [110] 100u 100u
- 4.0u 4 .0u 4.0u 4.0u 4.0u
- 5.0uN 5.0uN S .0N 5.0uN 5.0uN
59000 52000 33000 39000 45000
5600 190 10.0u 30.0 10.0u
50.0u 50.0u 50.0u 50.0u 50.0u
[10.0] [10.0] 10.0u 10.0u 10.0u
2140% 4210% 1620% 260%* [50.0)*
8.5 [3.1)] 14.0S 5.3 1.0u
9460 [4650)] 11000 11000 [100]
60.0* 50.0* 160% 60.0% [10.0]*
0.2u 0.2u 0.2u 0.2u 0.2u
40.0u 40.0u 40.0u 40.0u 40.0u
[1700] [2200] [4900] [4700] [100]
1.0uW 1.0uW 1.0u 1.0u 1.0u
10.0u 10.0u 10.0u 10.0u 10.0u
11000 11000 44000 43000 2000u
1.0u 1.0u 1.0u 1.0u 1.0u
3.0u 3.0u [6.7] 3.0u 3.0u
20.0u 50.0 20.0 20.0 30.0
0.10 0.13 0.03

**Hex. Chromium 5.4

**The Hexavalent Chromium results were supplied.
information was enclosed.

No data validation
Reviewer could not validate the analyses.
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