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1.0 INTRODUCTICN

1.1 _Background

Osmose Wood Preserving, Inc. (Osmose) operates a facility which manufactures a variety of
preservatives used in the treatment of wood and lumber products. The facitity is located at 880 Ellicott
Street, Buffalo, New York (Figure t, Site Location Map). During removal of 3 underground storage tanks
(USTs) in August, 1989, evidence of a release to the subsurface, believed to be #2 fuel oi and brushing

grade creosote, was discavered.

In June, 1990, Osmose was natified by the NYS BEC of their inclusion in the New York State Registry of
Inactive Hazardous Waste Disposal Sites, and assigned NYS DEC Site Number §15143. The site was
classified as "2a". Osmose contracted Groundwater Technology, inc. (Groundwater Technology) to
prepare a work plan to investigate the extent of contamination at the Ellicott Street facility. The work
plan, titled Subsurface Investigation Work Plan for Osmase Wood Preserving, inc., Buffalo, New York,
June, 1890 (Work Plan) was submitted to, reviewed and accepted by the NYS DEC.

The work tasks, as described in the Work Flan, were completed and a Subsurface tnvestigation Report
(Report) dated June 28, 1991, was submitied to the NYS DEC for review, The Report included several
recommendations for additional assessment work to fill data gaps which were identified during the initial
(preliminary) assessment. Several additionat areas of investigation, in addition to Groundwater
Technolegy’s recommendations, were identified during review of the Report by the NYS DEC.
Correspondences between the NYS DEC and Groundwater Technology regarding these additional
requirements are included in Appendix A. Based upon correspondence between Groundwater
Technology, the NYS DEC, and Osmose, the requirements for additicnal assessment were defined.
These requirements were presented in the Supplementat investigation Work Plan dated March 9, 1892,

1.2 _Objectives
The objective of this report is to present the findings of the Suppiemental Investigation Work Plan. The

objective of the supplemental investigation was to fill data gaps which previously prevented full
characterization of the Osmose site. Procedures and results are presented for soil boring/monitoring
well installation, well development, collection of soit and groundwater sampies, decontamination

procedures, sample analysis and data validation.
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FIGURE 1
SITE LOCATION MAP

OSMOSE WOOD PRESERVING, INC.
BUFFALC, NEW YORK
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Specific objectives of the supplemental investigation were:

‘Documentation of upgradient groundwater quality,
Delineation of the extent of impacted soils in the MW-8 area,

Delineation of the extent of separate phase (SP) product which exists- downgradient of
the former tank pit,

Investigation of downgradient "deep” groundwater quatity (groundwater just above
bedrock), and

Investigation of surface scils which are tocated proximate to the paved area which was
temporarily used to stage impacted soits.

The report describes the field investigation procedures, investigation resuits and provides a summary
discussion. Using this additional information, conceptual remediation alternatives were devetoped for the

Osmose site and a remediation strategy selected.

The details of the procedures foliawed to accomptish the above abjectives are presented in Sectian 2.0.
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2.0 FIELD INVESTIGATION PROCEDURES

2.1 _Soil Boring/Monitoring Wel! Instaliation

Earth Dimensions, Inc. was retained to perform the soit borings at the Osmose site, which occurred from
March 17 to March 20, 1992. A hollow-stem auger drilling rig was used 10 compiete four soil borings on
site (Figure 2, Site Map). Previous soil boring data indicated that a clay and silt harizon {gtaciat lake
deposits) was present at 3 to 8 feet below grade near the water/air interface, underlain with a layer of
glacial outwash silts and sands (Subsurface investigation Report: Figure 3, Geologic Cross Sections}.

Bedrock had previously been encountered at a depth of 63 feet.

Continuous split-spoon soil samples were coliected at each boring location, and the tithologic

descriptions were documented on soit logs by the field geclogist. All soil samples were screened with a
photoionization detector (PID}). Three borings (MW-12, MW-13, and MW.-14) were completed as two-lnch
fiberglass-reinforced epoxy (FRP) monitoring wells. Monitoring welt construction detaits are inciuded on

the well logs in Appendix B; the screened interval for each well is shown below in Table 2-1.

The location of SB-2 was selected to help delineate the extent of near-surface adsorbed-phase
polynuclear aromatic hydrocarbons {PAHs) previously detected in the vicinity of MW-8. To prevent
contaminated sofls from being brought down through the borehole as the atigers were advanced,
telescoping of augers was utilized. The otter augers were set at the top of the clay contact
approximately 5 feet below grade. The boring was then completed by using smalter diameter augers
within the outer augers. The boring was installed tc a depth of 14 feet below grade.

The location of MW-12 was chosen 10 delineate the upgradient extent of adsorbed PAHSs in the vicinity of
MW-8 and to document upgradient groundwater quality. The Niagara Frontier Transit Authority {NFTA)
refused to allow placement of a well on their property adjoining Osmaose to the west. As a result, the
upgradiént well was located as close as possible to the property line. MW-12 was instalied to 20 feet
below grade. To ensure the coliection of consistent hydraulic data, the screened Interval for monitering
well MW-12 (10 - 20 feet below grade) was chosen to penetrate the same geotogic formations as
adjacent monitoring well MW-8.- The driiling techniques used were identical to those utilized at SB-2.
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TABLE 2-1

MONITORING WELL SCREENED INTERVALS

L WELLID © - - SCREENED INTERVAL
% P " {feet below grade) .':

CW-1 57 - 62

CW-2 15-55

MW-8 16 - 21

MW-9 8 -28

MW-10 11-25

MW-11 9-16

MW-12 - 10 - 20

MW-13 4-14

MW-14 | . s7-62

NOTE: The shaded wells were installed during the supplementat
investigation.

MW-13 was located in the sidewalk along the west side of Ellicott Street, in order to help delineate the
downgradient extent of the separate-phase plume (Figure 2). The boring was advanced to a depth of
approximately 14 feet b"elow grade. Standard holiow stem auger drilling techniques were used at this
location. The boring did not penetrate through the low permeability glacial lake deposits into the

permeable underlying glacial outwash depaosits.

The hydrogeologic evaluation of the site performed during the Subsurface investigation Report indicated
that the groundwater levels in the upper portion of the overburden aquifer ranged from 7 - 9 feet below
grade during November, 1990 and January, 199t. Gaugings in MW-3 indicated that the seasonal high
groundwater was 5 - 6 feet below grade in April and May. The screened interval in MW-13 was therefore
extended from 4 to 14 feet below grade so that 1 to 4 feet of screen should always be above the water
table.
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In addition to the three shallow soit borings, a deep soit boring (MW-14} was instalied in the right-of-way
on the east side of Ellicott Street, approximatety 80 feet north of MW-11. The deep boring penetrated
the overburden to the top of bedrock at approximatety 63 feet below grade. Standard holiow stem
auger drilling techniques were used at this tocation. MW-14 was screened to sample groundwater just
above the bedrock, with the screened interval extending from bedrock to § feet above bedrock (57 - 62

feet below grade).

All monitoring wells were constructed of threaded, fiush-joint fiberglass-reinforced epoxy (FRP) well
screen (0.020 inch) and casing. A clean, graded sand pack was placed in the annulus between the well
and the borehole. The sand pack extended at least 2 inches beneath and 2 feet above the well screen
(Appendix B, Well Logs). A two-foot bentonite seat was ptaced above the sand pack. A cement-
bentonite grout was placed above the bentonite seat up to grade. All weils were completed with flush-

mounted, traffic-approved road boxes and locking welt caps.
Soils removed from the subsuiface during drilting operations {cuttings/spoils) were stored on site in
DOT-approved 55-gallon drums pending the completion of a waste characterization profile. The soiis wilt

be properly disposed of by Osmose.

During drilling operations vapor monitoring was performed as required by the site specific Heaith and

!
e
!
1
|
1
i
I
i
g

Safety Plan (H&SP). Vapor monitoring fogs are included in Appendix C.

2.2 Subsurface Soil Sampling

During soil boring installation, soil samples were continuousty coltected and monitored with a fietd PID.
In addition, samples from each boring were sent for analysis at the contract laboratory {GTEL
Environmental Laboratories, Mitford, NH). From each boring, samples from above and below the water
table that yielded the highest readings with the PID were chosen for laboratory analysis. Table 2-2

summarizes the soil samples which were selected for laboratory anatysis.
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TABLE 2-2
SUMMARY OF SOIL SAMPLE LOCATIONS
March 17 - 20, 1992

_{SAMPLE . SAMPLE LOCATION |- LABORATORY ANALYSIS

—

$B-2 2 - 4 feet EPA 8310, EPA 8020
8 - 10 feet EPA 8310, EPA 8020

MW-12 6 - 8 feet EPA 8310, EPA 8020
18 - 20 feet EPA 8310, EPA 8020

MW-13 6 - 8 feet EPA 8310, EPA 8020
8 - 10 feet EPA 8310, EPA 8020

MW-14 10 - 12 feet EPA 8310, EPA 8020
61 - 63 feet ‘EPA 8310, EPA 8020

£S5-1 0.25 - 0.5 feet EPA 8310

SS-2 0.25 - 0.5 feet EPA 8310

§8-3 0.25 - 0.5 feet EPA 8310

Soil sampling equipment, procedures, preservation technique and decontamination procedures are
specified in the Subsurface Investigation Work Pian, June 7, 1990: Appendix D, Project-Specific QA/QC
Plan, Section 6.2.

2.3 Surface Soil Sampling

During closure of the three USTs in August, 1989, soits containing elevated levels of hydrocarbons were
staged on polyethylene liners, awaiting NYS DEC approvat of an Interim Remedial Measure (IRM). The
soils were covered with polyethylene sheets to prevent erasion and transport of contaminants by wind or

rain.

In order to verify/determine that off-site migration of hydrocarbons did not occur, three surface grab
samples were collected from the adjoining properties to the south and west of the Osmose facility
(Figure 3, Soil Grab Sample Locations). The samples were taken within the vacarm lots, approximately
eight feet beyond the fence marking the Osmose property line. The sampies were sent to the contract
faboratory for analysis for PAHs by EPA Method 8310.

The surface sofl samples were collected by removing the sod and sampling the soil at a depth of
approximately 3 to 6 inches betow grade. The sampies were collected with a stainless steel scoop

which was decontaminated between locations.
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2.4 Monitoring Well Development

r——

Following installation, the monitoring weits were allowed to sit for approximately 24 hours td equilibrate
before development. The monitoring wells were developed by repetitive surging a;nd bailing until either:
1)  the turbidity level was less than 50 Nephelemetric Turbidity Units (NTUs) as measured
with a portable turbidity meter;

e

2) the well had been developed 3 - 5 welt volumes; or
3) the well was bailed dry.

Approximately 18 gallons of develcpment water was generated during welt development. This
development water was stored on site in a DOT-approved 55-galion drum for proper disposal by

Osmose.

2.5 Groundwater Sample Collection

Monitoring wells were left undisturbed for one week after development to allow time for the welis to
equilibrate with the surrounding aquifer. Groundwater sampies were collected from all FRF wells on site
(MW-8, MW-9, MW-10, MW-11, CW-1, MW-12, MW-13 and MW-14) on April 2, 1892. Prior to sample
collection, 3 to 5 well volumes of water were evacuated from each well. A bailer was used for the
evacuation of the wells. The purged water was stored on site in DOT-approved 55-gafion drums for
proper disposal by Osmose. Before sampling, the turbidity of each well was measured and recorded in
the field notebook.

All FRP wells on site were sampled from lowest VOC concentration to highest, based upon historicat

results from previously sampled weils and soil screening tevels observed during driiting. Sampies were

coliected for field analysis of temperature, pH and conductivity.

Water samples were collected using property decontaminated tefion bailers and rope. Foltowing field

analysis, water samples were coilected for laboratory analysis by pouring water directly from the baiters
into propery prepared laboratory jars, and placed on ice untit delivery to the contract laboratory.
Samples were analyzed at the contract laboratory for Aromatic Voiatile Organics by EPA Method 8020
and PAHs by EPA Method 8310. Proper chain-of-custody procedures were employed throughout the

sampling. Sampling procedures are specified in detait in the Subsurface investigation Work Plan:
Appendix D, Project-Specific QA/QC Plan.

10
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2.6 Groundwater Elevation Survay
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For all existing monitoring wells, top-of-casing elevations were surveyed to a common datum to aliow
comparison of groundwater etevations 10 data previousty callected. The depth to groundwater at each
monitoring well was measured to an accuracy of + /-0.01 feet with an electronic interface Probe.

2.7 Decontamination

Drilling equipment was decontaminated between boreholes. A steam cleaner was used to
decontaminate augers, drill ragis, spoon samplers, and other equipment that contacted contaminated saoit

or groundwater.

Bailers, interface probes, and other sampling equipment were decontaminated as specified in the
Subsurface Investigation Work Plan, Appendix D: Project Specific QA/QC Plan.

2.8 Sample Management and Quality Control

The sample management and quality control procedures undertaken during sampiing and analysis for
this site are specified in Appendix D of the Subsurface investigation Wark Pian. Table 2-3, QA/QC
Samples, summarizes the quality control sampies which were anatyzed during this investigation. The
contract laboratory’s data package deliverables conform to a& "Praoject Specitic Biue Level Package®. The
"Blue Level Package" reports the resuits of method blanks, surrogate recoveries, and matrix spike

recoveries along with precision data and a QA non-confermance summary.
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TABLE 2-3
QA/QC SAMPLES

. _QA/QC'SAMPLE | | - EPA8020 . | . EPA8310-:
= S (VOCs) - |+ (PAHs): %

T T——
e ———————

Trip Blank
Field Blank
Rinseate Blank
Method Blank*
Matrix Spike*
Matrix Spike Duplicate*

Trip Blank
Field Blank
Rinseate Blank
Method Blank*
Matrix Spike*
Matrix Spike Duplicate*

* These samples were generated internafty by the iaboratory.

The data collected during the supplemental field investigation was submitted ta Ms. Kimberly McGhee-
Gould, Chemist, Groundwater Technology, for QA/QC review. Ms. McGhee-Gould has been appraved
by Ms. Maureen Sarafini of the NYS DEC to validate data in New York State. The data validation
procedure included the review of alt data for:

completeness,
correctness,
accuracy,
precision, and
representativeness.

The Data Validation Reports are included in Appendix D.
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3.0 FIELD INVESTIGATION RESULTS

3.1 Geologic Evaluation

3.1.1 Regional Geology

~ Unconsolidated depostts in the regian consist of glacial till, glacial outwash, fine-grained glacial iake

deposits, recent swamp deposits, and ailuvium. The glacial 1ake deposits are composed of fine sand, siit

and clay.

The bedrock in the area of investigation is the Onondaga Limestone. Structurally, the Onondaga
Limestone dips gently to the south-southwest (Staubits and Milter, 1587) and has been encountered at
depths ranging from above surface etevation {outcrops along Kensington Expressway) to 63 feet below
grade (this investigaticn). The upper surface is typically irregular and contains deeply incised giacially

carved channels, sink holes and solution features.

3.1.2 Site Geology

The subsurface geology encountered during this drilling event was consistent with that described in the
initial Subsurface investigation Repornt: Appendix B (Well Logs), Figure 3 {Geologic Cross Section). The
site is underain by approximately 63 feet of unconsolidated clay, siit, sand and gravet deposits which
rest directly upon the bedrock. These deposits are fairly typicat of gtaciai deposits of the area, and
exhibit varied permeability. The area of highest relative permeability was the fili material {focated in the

upper few feet of section) and the native sand and gravel depaosits.

A clay and silt horizon, with an upper boundary tocated approximately 5 feet betow grade, presented the
least permeable zone observed. This clay and siit unit, composed primarity of extremely iow
permeability glacial lake deposits, was encountered in all wells drilled and ranged in thickness from
approximately 7 to 12 feet. The gtacial lake deposits became coarser-grained glacial outwash deposits
at approximately 10 to 18 feet betow grade. Drill cuttings from MW-14 indicated that stratified glacial
outwash deposits are present throughout the remainder of the overburden to the total depth of 63 feet.
These deposits consist of intertayered siits, sands, and gravels of relatively high permeabiity. The

contacts, based on the well logs, are marked with correlation lines in Figure 4, Geotogic Cross-Section.

Bedrock was encountered at 63 feet below grade at both CW-1 and MW-14, indicating that the bedrock
surface mirrors the land surface, dipping gently toward the east at approximately 0.7%. The top of
bedrock in the vicinity of the Osmose site, therefore, appears to dip locally in the opposite direction from
the regional bedrock surface (probabty a slight undulation).

13
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3.2 Subsurface Soil Sampling Results

As described in Section 2.2, soil samples were collected from each baring at two separate intervals. The
samples were sent to the contract laboratory for analysis of Aromatic Volatile Organic Compounds
(VOCs) by Modified EPA Method 8020, and for PAHs by EPA Method 8310. Samples were analyzed

from Intervals ranging from 2 t0.63 feet below grade.

3.2.1 Volatile Organic Compounds (VOCs)
A summary of the results of the VOC analysis are presented in Table 3-1, VOCs in Subsurface Socils. As

indicated in the table, no benzene or chiorinated compounds were detected in any of the subsurface soi

samples.

Low concentrations of total VOGCs {<25 ug/kg) were present at three of the boring locations (SB-2, MW-
12 and MW-14). Volatile compounds were not detected in the samples from SB-2 at 2 to 4 feet below

grade or MW-14 at 10 to 12 feet below grade.

VOCs were detected in the highest concentrations at MW-13 (3,000 ppb and 7,200 ppb at 6-8 feet and 8-
10 feet below grade, respectively}. As shown in Table 3-1, at jocations where VOCs were detected,

xylenes were present at the highest concentrations. Complete laboratory analyticat reports are inctuded

in Appendix E.

According to the "Petroleum Contaminated Soil Guidance™ document (published by NYS DEC Bureau of
Spill Prevention and Response: August 1, 1921}, the only soil samples which would not be considered
environmentally acceptable (based upon Water/Sol Partition Model} for groundwater quality protection
were collected from MW-13.
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TABLE 3-1

VOCs IN SUBSURFACE SOILS (ppb)
EPA Method 8020
March 17 - 20, 1992

ANALYTE . - | sB2 SB2 | Mw-12 M\‘Il\ll'-“12 MW-13 MW-13 MW-14 MW-14 FIELD | EQU|PM TRIP

_ @2-4) | (@810) | (@68) | (@1820) | (@6'8) | (@8-10) | (@ 10-12) | (@6163) | BLANK | BLANK-| . BLANK
Benzene ND ND ND ND ND ND ND ND ND ND ND
Toluene ND 6.8 75 5.8% ND 380 ND 4.1* ND 0.6 'ND
Ethyl benzene ND 23 3.2 20 ND 520 ND 20 ND ND ND
Xylenes (total) ND 1 14 93 3,000 6,300 ND 8.3 ND ND ND
Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND
> 1,2-dlchlorobenzene [ ND ND ND ND ND ND ND ND ND ND ND
1,3-dIchlorobenzene ND ND ND ND ND ND ND ND ND ND ND
1,4-dlchlorobenzene ND ND ND ND ND ND ND ND ND ND ND
Total Volatiles ND 20 25 171 3,000 7,200 ND 144 ND 0.6 ND

KEY

ppb = parts per billion
ND = not detected
* The presence of toluene is uncertaln in these samples because the concentration detected
was less than ten times that found In the equlpment blank.

)

ADOTONHOAL |
I LYMANNOYD !




—t

3.2.2 Semi-volatile Compounds

Table 3-2, PAHs in Subsurface Sails, summarizes the resuits of the laboratory data for PAHs by EPA
Method 8310. The highest levels of PAH compounds were encountered in the samples from MW-13 at 6
to 8 feet and 8 to 10 feet below grade {35,100 yg/kg and 1,010,000 pg/kg, respectively).

Adsorbed PAH concentrations were significantly lower at the other boring locations. The lowest levels of
total PAHs (<86 ug/kg) were present in MW-12 and MW-14. Samples from soil boring $B-2 contained
298 ug/kg total PAHs at a depth of 2 to 4 feet below grade, and 480 xg/kq at 8 1o 10 feet below grade.

As shown in Table 3-2, 2-methylnaphthalene, phenanthrene, naphthalene and acenaphthene {all non-
carcinogens) were the analytes present in the highest concentrations. Acenaphthylene and pyrene were
not detected in any of the subsurface soifs. The complete laboratory analytical reports are included in

Appendix D.

At MW-13, the more complex PAHs (carbon # C18-C22) were present in lower relative concentrations
(approximately 2%) than were the low complexity (C10-C13) and medium complexity (C14-C16) PAH
compounds (approximately 76% and 22%, fespectively). The opposite trend emerged at MW-12 (6 to 8
feet below grade), MW-14 (61 10 63 feet below grade) and at scil boring S8-2 (2 to 4 feet below grade).
Graphs of PAH profiles were constructed by plotting each PAH analyte (in increasing complexity) against
the reported concentrations for each analyte. These graphs were constructed for each soil boring
location to illustrate the distribution and relative concentrations of PAHs. The graphs are presented in

Appendix F.

To comparé the distribution of PAHs found in the soil samples 1o the hydrocarbon prodticts stored in the
former USTs, virgin samples of brushing grade creosote and #2 fuel oil, and a sample of NAPL collected
from MW-3 were sent to Worldwide Geoscience, inc. in Houston, TX for GC/MS analysis. PAH profite

graphs were constructed and are included in Appendix G.

When the profile graphs of the three NAPL samples are compared, the fcilowing key observations can

be made:
" Acenaphthen'é is the PAH analyte present in the highest percentage in brushing grade
creosote; anthracene is present in a very low percentage.
. Anthracene is the PAH analyte present in the highest concentration in #2 fuel oi;

acenaphthene is present in a relatively much iower concentration.
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TABLE 3-2
PAHS IN SUBSURFACE SOILS (ug/kg)

EPA Method 8310
March 17 - 20, 1992

ANALYTE CN MW-12 MW-12 MW-13 | MW-13 MW-14 MW-14 SB-2 SB-2 | RINSEATE| FIELD
6’8’ 18°-20° 6'-8" 8'-10" 10'-12" 61°-83° 2'-4’ 8'-10" BLANK BLANK

Naphthalene c10 ND ND 7.000 230,000 ND ND ND 320 ND ND
Acenaphthylene Cc12 ND ND ND ND ND ND ND ND ND ND
1-Methylnaphthalene c11 ND ND 2,000 57,000 ND ND ND ND ND ND
2-Methylnaphthalene cit ND ND 9,100 300,000 ND ND ND 150 ND ND
Acenapthene c12 ND ND 3,000 120,000 ND ND ND ND ND ND
Fluorene Cc13 ND ND 2,200 68,000 ND ND 10 8.7 ND ND
Phenanthrene C14 ND ND 9,000 150,000 ND ND ND ND ND ND
Anthracene C14 ND ND 320 10.000 ND ND 92 ND ND ND
Fluoranthene c16 18 ND 1,900 59,000 ND 32 74 ND ND ND
Pyrene Cc16 NO ND ND ND ND ND ND ND ND ND
Benzo{a}anthracene cts 4.1 ND 230 7.500 ND 11 26 0.90 ND ND
Chrysene c1s ND ND 72 2,600 ND ND 90 ND ND ND
Benzo {b}fluoranthene c20 58 0.78 75 2,700 ND 9.5 21 ND ND ND
Benzo {k}fluoranthene c20 34 ND 52 1,800 ND 6.3 14 ND ND ND
Benzo{a}pyrene c20 6.0 ND 92 2,900 ND 12 26 ND ND ND
Dibenzo{a,h}anthracene c22 ND ND ND 200 ND 1.2 22 ND ND ND
Benzo{g.h,i}perylene c22 35 ND 43 1,100 ND 86 15 ND ND ND
Indeno{1,2,3—cd}pyrene c22 24 ND ND 450 ND 5.1 83 ND ND ND

TOTAL SEMIVOLATILES  * 43 078 | 35700 | 1010000 | ND 86 298 480 ND ND

ND = not detected

CN = carbon number




" The well product NAPL sample contained high concentrations of anthracere and
acenaphthene and appeared to be a combination of the brushing grade creosote and
#2 fuel oil profiles.

. None of the profile graphs showed substantial quantities of complex {C18 - C22) PAH
analytes (< approximately 2%j.
When the three NAPL profiles graphs are compared to the profite graphs constructed from the soil
analyses, the following observations can be made:

= The PAH fingerprint graphs from MW-12 at 6 - 8 feet below grade and SB-2 at 24 feet
below grade do not resemble the NAPL fingerprint graphs. -Complex PAHs are present
in much greater proportions than are the less camplex PAHSs.

N

» Anthracene and acenaphthene are not present in the MW-12 (6 - 8 feet) fingerprint
graph; acenaphthene is not present at SB-2 {2 - 4 feet).

As part of the Subsurface Investigation Work Ptan {(June 7, 1990) prepared for the Osmose site, a
baseline risk assessment was performed tc determine which transport medias required remediation and
to propose risk driven remediation goals for those media. As reported in the Subsurface investigation
Report (June 28, 19391), a very conservative approach was taken when developing acceptable soil
concentrations (ASCs) by assuming att PAHs possess the carcinogenic characteristics of benzo(a)pyrene

and the non-carcinogenic hazard index for naphthatene. These two PAHs have the most stringent
available EPA health criteria (HEAST, 1991). Based upon this conservation approach, an ASC of 473
mg/kg total PAHs was developed for biocell, on-site {non-bicceli) ang off-site soils. f

Of the soil samples analyzed during this supplemental investigation, only one sample, MW-13 at 8-10 feet

below grade, exceed thgz ASC.

3.3 Surface Soil Sampling Resuits

Surface soil grab samples were cottected on March 18, 1392 from three locations south and west of the
Osmose parking lot (Figure 3, Soil Grab Sample Locations). The surface grab samptes were sent 10 the
contract laboratory for analysis by EPA Method 8310 (PAHSs). The results are summarized in Table 3-3,
PAHs in Surface Soils. The compiete laberatory analytical reports are included in Appendix D.

Although elevated levels of PAH compounds were detected at all three locations, alt levels were below
the ASC of 473 mg/kg as developed for off-site soits in the heaith and environmental risk assessment.

Acenaphthylene, 1-methylnaphthaiene, acenaphthene and pyrene were not detected in any of the

surface samples.
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TABLE 3-3

PAHS IN SURFACE SOILS (ug/kg)

EPA Method 8310
Sampling Dates: March 17 - 20, 1992

ANALYTE CN §S-1 :85-2 S§S8-3+
Naphthalene C10 ND 5,700 10,000
Acenaphthylene C12 ND ND ND
1-Methylnaphthalene C11 ND ND ND
2-Methylnaphthalene C11 ND 6,300 ND
Acenapthene C12 ND ND ND
Fluorene C13 120 4,300 8,000
Phenanthrene C14 440 20,000 29,000
Anthracene C14 940 ND ND
Fluoranthene Cc16 1,200 30,000 50,000
Pyrene C16 ND ND ND
Benzo{a)anthracene C18 430 11,000 17,000
Chrysene c18 200 5,100 8,300
Benzo{b}fluoranthene C2a0 520 8,700 14,000
Benzo{k}fiuoranthene Cc20 300 5,800 8,500
Benzo{a}pyrene C20 670 12,000 17,000
Dibenzo{a h}anthracene | C22 79 1,50C 2,200
Benzo{g.h.i}perylens Cca2 400 5,900 8,500
Indeno{1,2,3~cd} pyrene ca2 280 4,900 6,400
TOTAL SEMIVOLATILES 5,600 | 123,000 | 179,000

ND = not detected

CN = carbon number




Fluoranthene (a non-carcinogenic} was present in the highest concentrations at alt three surface sample
locations. Fluoranthene comprised approximately 25% of the total PAHs detected at the three locations.
Phenanthrene and benzo(a)pyrene comprised approximately 13.5% and 10.5%, respectively, of the total
PAHs detected at each location.

Table 3-4, Distribution of PAHs in Surface Samples, shows the percentage of low-, medium-, and high-
complexity PAHSs in the surface grab samples. The more compiex PAHs (carban #C18-C22) contributed
approximately 47% of the total PAH icading at each location. The medium-complexity PAHs {carbon
#C14-C16) comprised approximately 44% of the loading, and the low-compliexity PAHs (carbon #C10-
C13) comprised of approximately 9% of the total.

PAH profiles were constructed and are included in Appendix F. When compared to the NAPL fingerprint

graphs, the dissimilarities are evident.

The PAHSs found in the surface soit grab samples are believed to be the result of two brush fires which
occurred in 1991 in the area where the surface soits were coilected (Appendix H, Brush Fire Locations).

Beth fires were reported to the Buffalo Fire Depariment. "The primary source of many PAHSs ..... is the

incomplete combustion of wood and fire.... as such, PAHs are ubiquitous products of combustion from
common sources such as motaor vehicles...., wood burning stoves...., natural sources inciude ..... forest
fires." (Toxicological Profile for Polycyclic Aromatic Hydrocarbons, US Public Heailth Services Agency
for Toxic Substances and Disease Registry, Octcber, 1988, pp. 125-127.) PAHs in the fields could have
also been produced if a building off site frad burned down and soot was carried onto the site,

There are several observations that can be made from the above data that indicate that the source of
PAHs was a brush fire. First, there is a predominance of high-complexity {muilti-ring) compounds.
These highly condensed compounds are common $0ot constituents, resuiting from a carbonization
reaction. Second, these highty condensed compounds are not predominant in the sciis which were
staged as part of the IRM. Third, the NAPL indicator anatytes (acenaphthene and anthracene} were not

present in surface sample SS-2 and SS8-3, and acenaphthene was not present in SS-1.
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TABLE 3-4
DISTRIBUTION OF PAHs IN SURFACE SAMPLES

CARBON# | §S1 . .o 1 853 i ] . AVERAGE =
C10 - C13 2% 14% 10% 8.7%
C14-C16 45% 41% 44% 43.7%

C18 - C22 51% 45% 46% 47.3%

3.4 Hydrogeologic Evaluation

3.4.1 Regional Hydrogeology

A review of hydrogeologic reports of the area determined that the groundwater circulates through a
regional flow system in a north-northwest direction from the Appalachian Uplands to the Erie-Ontario
Lowlands, where it discharges near Tonawanda Creek. The glacial deposits recharge the soluble
limestone bedrock (ie., Onondaga Limestone) by percolation into joints, fractures and solution channels.
The zone of fracturing and sotution that foltows the upper surface of the sotubte limestone rocks has
been observed to be in hydratiic continuity with the glacial deposits (LaSala, 1968). Locat secondary
flow systems exist which discharge to tributary sireams.

The transmissivity of the glacial deposits ranges from very low for the lake bed sediments and glacial tll
to very high (600,000 gpd per foot) for the outwash sand and gravel deposits. The Onondaga Limestone

transmissivity varies greatly depending upon the number of solution channels present. Reported values

range from 300 to 25,000 gpd per foct.

3.4.2 Site Hydrogeology

Monitoring well top-of-casing elevations were surveyed refative to an arbitrary benchmark in order to
construct a groundwater contour map of the unconsolidated glacial aquifer. A groundwater contour
map is included as Figure 5. The groundwater gradient in the shatiow overburden wells was towards the
east-southeast at approximately 1.1 percent. The direction of groundwater flow may be influenced by
the local effects of a small knoll to the west of the site. The monitoring well data suggest that the smai
knoll and associated glacial stratification in the subsurface are exerting hydraulic control over
groundwater flow in the upper portion of the overburden aquifer on site. The groundwater gradient is
consistent with the results of past gauging events, with the exception of a low point centered at MW-g,
The water table in the vicinity of Ellicott Street is probably subject to local distortions resulting from the
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storm sewer system and/or other subsurface artffacts.

The hydrogeologic evaluation of the site suggests that a complex aquifer system exists beneath the site.
Groundwater levels in the upper portion of the overburden aguifer range from 5 to 10 feet below grade.
Groundwater in the deep portion of the overburden aquifer was encountered at 20.50 feet below grade
(MW-14) and 26.68 feet below grade (CW-1), indicating that a steep vertical gradient exists within this

unit. The existence of a drop of over five feet in the groundwater elevation from Mw-14 to Cw-1 ‘/\\5 )

SN

suggests that deep groundwater flow may differ significantly from shaliow groundwater flow in both .
direction and gradient. Gauging data indicate that groundwater in the deep portion of the aquifer is
flowing genera]ly toward the west across the §_’rt3;T his would be consistent with regional groundwater_
flow in the area. Bedrock, however, as described in Section 3.1.2, mirrors the land surface by dipping

gently toward the east.
The downward vertical gradient observed on site indicates that groundwater from the upper portion of
the overburden aquifer acts to recharge the lower portion of the overburden aquifer. This is consistent

with regional groundwater flow patterns {Section 3.4.1).

3.5 Groundwater Sampling Besuits

Groundwater samples were ccliected from ali eight FRP monitoring welis on site (MW-8 through MW-14,
CW-1) and analyzed for Aromatic Yolatile Organics by Modified EPA Method 8020, and for Polynuclear
Aromatic Hydrocarbons by EPA Method 8310. Field measurements were made of the turbidity of the
groundwater after each well was purged. During sampling, field measurements were made of the pH,

temperature, and conductivity of the groundwater.

3.5.1 Volatile Compounds

As shown in Table 3-5, VOCs in Groundwater, no dissolved BTEX compounds were detected in
groundwater samples taken from monitoring wells MW-8, MW-10, MW-11 or MW-12. Monitoring wells
MW-8 and MW-12 are located upgradient of the prestimed source area. Monitoring wells MW-10 and
MW-11 are located downgradient and crossgradient of the presumed source area. BTEX compounds
were detected at MW-9, MW-13, MW-14, and CW-1. Total dissolved BTEX levels were highest at MW-13
(1600 xg/!) and MW-8 (530 ug/l), and substantially lower at CW-1 (34 pg/i) and MW-14 (2.5 ug/l).
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TABLE 3-5

VOCs IN GROUNDWATER (ug/1)
EPA Method 8020
Sampling Date: April 2, 1992

© ANALYTE Mws | Mwo | mweto | mwrt f Mwaz | mwas | mwrs | owa | Re | eque | TR | NF
‘ C S ) : BLANK BLANK BLANK Stan
Benzene ND 170 ND ND ND 120 1.28B 21 ND 0.3 ND 0.7
Toluene ND 150 ND ND ND 300 1.3 3.1 ND ND ND 5.0
Ethyl Benzene ND 33 ND ND ND 90 ND 0.8 ND ND ND 5.0
Xylenes (total) ND 180 ND ND ND 1100 ND 8.3 ND ND ND 15 total
Chlorobenzene ND ND ND ND ND 790 ND ND ND ND ND 5.0
1,2-Dichlorobenzene ND 22 ND ND ND ND ND 13 ND ND ND 47
‘\ _ 1,3-Dichlorobenzens ND ND ND ND ND ND ND ND ND ND ND 50
‘ ‘}( 1,4-dichlorobenzene ND ND ND ND ND 36 ND ND ND ND ND 47
Total Volatiles ND 560 ND ND ND 2,400 1.3 47 ND 0.3 ND
KEY

ug/l = micrograms per liter
ND = not detected

B = The presence of benzene is uncertaln in this sample because the concentration detected
was less than five times that found in the equipment blank.
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The presence of benzene in the groundwater at MW-14 (deep weill) is questionable because of the
presence of benzene in the equipment blank. Toluene (at 1.3 ppb) was the only other volatile analyte
present in MW-14. The level detected was below the NY:S Standard of 5.0 ppb. At cluster welf CW-1
(deep well), BTEX levels were alf below NYS standards with the exception of benzene (present at 2t
ppb). BTEX levels at MW-9 and MW-13 (shaliow wells located downgradient of the presumed source
area) were above groundwater standards. Figure 6, Dissolved BTEX Distribution Map, shows the areal

extent of BTEX compounds in the groundwater on site.

Results of this sampling event were compared 10 the two previous sampling events performed in
November, 1990 and January, 1991 for MW-8 through MW-11 and CW-1. The results correlated very
well: Monitoring wells MW-8, MW-10 and MW-11 continued to show non-detectable levels of volatites;
CW-1 (deep well) decreased in disscived BTEX concentrations, and dissolved tevels in MW-9 increased.
The reducticn in dissolved BTEX concentrations in CW-1 (iramediately downgradient of the former tank

pit) may be attributed to the elimination of the presumed source area.

‘Chlorinated compounds were detected in the groundwater at three of the eight well tocations.

Chlorobenzene and 1,4-dichlorobenzene were detected at MW-13 at concentrations of 790 ug/! and \
36 ug/l, respectively. 1,2-dichlorobenzene was detected at MW-g (22 pg/l) and CW-1 {13 ug/l). All of
the chlorinated compounds detected were present in concentrations that exceeded NYS DEC

groundwater standards (Table 3-5).

The most recent chlorinated compounds sampting data were compared to the historical data available
for MW-9 and CW-1. On two previous sampling events (November, 1990 and January, 199t) no
chlorinated compounds were detected in either manitoring well. No historical data exists for MW-13;
however, analysis of soils at MW-13 indicated that no chlorinated compounds were present. The organic
carbon/water partition coefficient {K ) ingicates the tendency of a compound to adsorb onto organic
particles in the soil. Log K. values greater than zero indicate that a compound will reside in the sail at
greater concentrations than in the groundwater. Chiorobenzene and dichlorobenzene have log K.
values of 1.68 or greater. Therefore, one would expect these compounds 10 be present in the soil at

concentrations at least fifty times greater than in the groundwater.

The groundwater sampling resuits are summarized in Table 3-5. The complete laboratory analyticat

reports are inctuded in Appendix E.
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3.5.2 Semi-volatile Compounds

In addition to volatile compounds, analysis was alsc performed to detect the presence of semi-volatite
compounds by EPA Method 8310. The results of the semi-volatile (PAH) anaiyseé are presented in
Table 3-6, and in Figure 7, Disscived PAH Distribution Map. inciuded in the table are the results of the
previous sampling event (ASP, Category A reporting format) associated with the initial Subsurface
Investigation (January, 1991). The data for November, 1990 are not included in the table because a
different analytical procedure was used 1o measure dissoived PAHs (EPA Method 610).

Dissolved PAHs were detected in the groundwater during this sampling event at 7 of the 8 monitoring
wells. Monitoring wells MW-10, MW-11, and MW-12 possessed total dissolved PAH levels below 1 ppb
(ND, 0.11 ppb, and 0.055 pph, respectively). Monitoring wells MW-8 and MW-14 (deep well) also
possessed low levels to total dissolved PAHs {1.49 ppb and 0.76 ppb, respectivety). The highest
concentration of dissolved PAHs were present at MW-g@ (70.1 ppb}, CW-1 {2841 ppbﬁg;MW-13

" (9,477.3 ppb).
Low levels of six dissolved PAHs compounds were detected in the equipment {rinseate} blank sample. it
is conceivable, therefore, that the low levels of dissolved PAHSs in MW-10, MW-11 and MW-12 may be
related to equipment cross contamination. Three of the four PAH compounds detected at MW-10,
however, were detected in similar concentrations during the January, 1891 sampling event. Based upon

.

standard data validation protocot this potentially invalid data was not used.

Acenaphthylene, anthracene and pyrene were not detected in any of the groundwater samples during

this sampling event.

Although the more complex PAHs {C18 - C22) were mare pervasive in the groundwater, the iower
complexity PAHs (C10-C16) were present in much higher concentrations. This is attributed to the lower
complexity PAHs possessing higher solubility and lower K, values {refer to Subsurface Investigation
Report, Section 4.7, Contaminant Characteristics). Naphthatene and methylnaphthalene accounted for
approximately 77 percent of the total volume of dissotved PAHs detected on site.

Also presented in Table 3-6 are the Ambient Water Quality Standards and Guidance Values as published
by NYS DEC, Division of Water in November, 1991 for toxic and non-conventionat pofiutants. A
comparison of these standards or guidance values, where provided, with the results of the most recent
sampling event {(April, 1992) can be sumimarized as follows:

x Upgradient wells MW-8 and MW-12 exceeded groundwater guidance values for
chrysene, and indeno(1,2,3-cd)pyrene. Indeno(1,2,3-cd)pyrene was aiso present at on-
site and downgradient wells (MW-9, and MW-11) at simitar levels.
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TABLE 3-6
POLYNUCLEAR AROMATIC HYDROCARBONS IN GROUNDWATER (ug/l)
EPA METHOD 8310 (
Sampling Date: April 2, 1992
BLANKS NYSDEC
ANALYTE CARBON| Mw-8 MW-8 MW-10 MW-11 Ccw-1 MW-12 | MW-13 | MW-14 | EQUIPMENT FIELD NYS DEC |GUIDANCE
¥ et | a2 | 191 ] am2 | 19 4192 | 191 | 4192 | 191 | 492 | 4/92 | a/92 | 4/92 | 1/91 | 4192 | 1/91 | 4/92 |STANDARD| VALUE
Naphthalene c10 ND | ND | 78 70 ND ND | ND ND 160 | 170 | ND | 4,600 | ND ND ND ND | ND NA 10
Acenaphthylene ci2 ND | ND | ND ND ND ND | ND ND ND | ND ND ND ND ND ND ND | ND NA NA
1-Methylnaphthalene Ccu - ND - ND - ND - ND - 18 ND 540 ND - ND - ND NA NA
2-Methylnaphthalene c1i1 - NO - ND - ND - ND - 49 ND Ril?g ND - NO - ND NA NA
Acenaphthene c12 ND ND | ND ND ND ND | ND | ND 59 20 ND 740 ND ND ND ND | ND NA 20
Fluorene c13 ND ND | ND ND ND ND | ND | ND 13 | 50 ND | 360_| ND ND ND ND | ND NA 50
Phenanthrene Ccl4 ND 0.84 ND ND ND ND ND ND 1.3 7.0 ND 710 0.70 ND ND ND ND NA 50
Anthracene Cc14 ND | ND ND ND ND ND ND | ND ND | ND ND ND ND ND ND ND | ND NA 50
Fluoranthene cte ND | 1.1B | ND ND ND ND | ND [034B| 038 | 52 |026B| 240 _[036B| ND | 0.44 | ND | ND NA S0
Pyrene c16 ND ND ND ND ND ND ND ND 0.54 ND ND ND ND ND ND ND ND NA 50
Benzo{a}anthracene c18 ND |02tB| ND |00438B| 0026 |0020B| ND | 0108 | 0088 | 1.2 |0o0asB| 73 |0.077B| ND | 0.095 | ND | ND NA 0.002
Chrysene cig ND | 026 | ND ND ND ND | ND | ND ND | 13 ND 23 ND ND ND ND | ND NA 0.002
Benzo{b}fluoranthene C20 ND [035B | ND [0.084B| 0.030 |0.033B| ND |[0138 | 0050 | 19 |ooesB| 26 |0071B| ND | 014 | ND | ND NA 0.002
Benzo{k}ftuoranthene c20 ND [0.16B | ND |0030B| ND |0017B| ND (0.072B| 0028 | 088 |00348| 15 [0042B| ND | 0079 | ND | ND NA 0.002
Benzo{a}pyrene c20 ND |044B | ND [00828B| 0.027 |0033B| ND {018B | 0047 | 22 loog7B| 35 [010B| ND | 014 | ND | ND ND NA
Dibenz{a h}anthracene c22 ND | 0064 | ND Nb ND ND | ND [ ND ND [034| ND 1.9 ND ND ND ND | ND NA NA
Benzo{g.h.i}perylene c22 ND |[0208 | ND ND ND ND | ND [ ND ND | 12 NbD 10 ND Nb | 0085 | ND [ ND NA NA
Indeno{1,2,3-cd}pyrene | €22 ND | 033 | ND | 0055 | ND ND | ND | o1 ND |[082| 0085 | 34 | 0057 | ND ND ND | ND NA 0.002
| TOTAL PAHs ND | 15 [ 78 | 76 |obss| ND | ND | 011 | 170 | 280 | 0.085 @600 [No7s | ND | 068 | ND | ND NA NA

ug/l = micrograms per liter
ND = not detected

B = The presence of thesg analytes is uncertain in these samples because the concentration

detectad was less than five times that found in the equipment blank.



BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight

BHANN
Highlight


o

R N Gk T R O G e e
¥
.I
=
|
\
|
|
\

-
o=

8-

®

BRICK
BUILDING

OSMOSE
WOOD PRESERVING
COMPANY

DISSOLVED PAHs
DISTRIBUTION MAP

I
SHALLOW OVERBURDEN AQUIFER

’ROJECT: OSMOSE
ATION: BUFFA
A o s
B NO.: 0 =720
MONITORING \TE: 4 9
A 1T » AT
& \ ’\‘ A YL
O SEWER MANHOLE
(e @) =
£
e S "o P ) =
— — — TELEPHONE LINE (APPROXIMATE
— PROPERTY BOUNDAR
F

A NT D - \
‘AT | K )
FAR CON O ppD)
TOTAL PAHs (ppb
NEE IEl | CNTRAT
[280]— DEEP WELL CONCENTRATIO! (pr
A0
= A = 1N Ly i
E IN FEE £ /96 /9
e 205~
N
\ A
PSP
X \ \
i, \ \ \
T \
. .
PR \
PR \ \
< ,
- T b,
\ \ T
\ \ -
) il
‘ \ O\ -
. o . . s e T ]

e,

I rel .
B E rﬂ (GROUNDWATER

]
CAr
[

| m =
LILIL | TecHNOLOGY

|




]

BN

‘e
i
]
| |
i
i
1
i
1o
1
|

Groundwater samples from MW-9 and MW-14 exceeded groundwater guidance values
for Indeno(1,2,3-cd)pyrene. In addition MW-38 exceeded the guidance value for
Naphthalene.

Groundwater samples collected from cluster well, CW-1, exceeded the groundwater
guidance values for 6 PAH analytes.

Groundwater samples collected from MW-13 exceeded guidance values for nine PAH
analytes in addition to the groundwater standard for acenaphthene.

Groundwater samples from MW-13 exceeded guidance values for 12 guidance values
and one groundwater standard.

Inspection of the dissclved PAH data from the furthest upgradient monitoring welt (MW-12} and the
furthest downgradient well (MW-14) reveals that the same PAH analytes are present at each location and / E
at similar concentrations. This would imply that these dissolved levels are indicative of regional “

groundwater quality.

A comparison between the historical groundwater quality data and most recent data reveais the
following trends:
. An increase in the concentration of high complexity PAHs occurred in MW-8, MW-3,
MW-11, and CW-1 (if potentially invalid data s considered).

The dissolved level of PAHs increased in four of the five monitoring wells (MW-8, MW-G,
MW-11, and CW-1).

Monitoring well MW-10 showed no variation in PAH distribution or dissofved

concentration.
The risk assessment performed as part of the initial subsurface investigation addressed potentiat risks
associated with on- and off-site groundwater. The total carcinogenic risk estimate for groundwater was
reported as approximately 1x10°, which is considerably tess than the criterion for acceptabte risk.
Likewlise the total hazard index for non-carcinogenic risks was approximately 6 x 107 {far beiow unity}
which represents acceptable risks. Based upon the most recent groundwater sampling data,
Groundwater Technology’'s Envirciogic Data Bivision has recalculated the total carcinogenic risk estimate
to be 2.37 x 10° and the total hazard index to be 4.05 x 10", Both these index numbers show that the
current groundwater quality represents an acceptable level of risk both on site and off site. Calculatlons,
and summary tables, along with a brief narrative have been pravided by Envirclagic Data and are

included in Appendix |.
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3.5.3 Turbidity, Conductivity, Temperature, pH

Field measurements were made of each groundwater sample far turbidity, conduc;tivity, temperature and
pH during the sampling event (Table 3-7). As can be seen in the table, turbidity values were greater
than 50 NTUs for several of the samples. The contract jaboratory was consulted and verified that high
turbidity would not interfere with the analyses to be performed. Conductivity, temperature, and pH were
within normal parameters with the exception of the pH at MW-14 (11.85 pH units). This is most likely an

anomalous measurement.

TABLE 3-7

GROUNDWATER FIELD MEASUREMENTS
April 2, 1992

WellID . Tubidity |- Conductivity .. ‘pH - . Temperature --
T (NTUs) ws) - -t : . (degrees F)~ |

CW-1 117.0 3160 39.8

MW-8 145.3 1783 . 441

MW-g 18.3 3073 . 38.4

MW-10 ‘ 34.5 2020 . 42.2

MW-11 26.9 1510 40.6

MW-12 >200 1966

MW-13 151.1 4120

MW-14 >200 1578

* Anomalous reading
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4.0 SUMMARY DISCUSSION

The purpose of the following sections are to present a brief summary discussion of the resuits of the

Supplemental Investigation. Specific objectives of the Supptemental Investigation were:

Documentation of upgradient groundwater guality,
Delineation of the extent of impacted soils,

Delineation of the extent of separate phase (SP) product which exists downgradient of
the former tank pit,

Investigation of deep groundwater quality, and

Investigation of surface soils which are tocated proximate of the area used to temporarily
stage impacted soils.

4.1 Upgradient Groundwater Quatity

Laboratory data collected from MW-12, {ocated at the upgradient property boundary, indicates the

following:

Low levels of six dissolved compiex PAHs exist at the upgradient property boundary of
the Osmose facility (including the potentially invalid data). This woutd imply that these
dissoived levels are representative of regional groundwater quality in the upper portion’
of the unconfined aquifer. This is supported by the groundwater sampling resuits from -
the furthest downgradient (off-site) monitcring well, MW-14. Groundwater samples from
MW-14 showed that the same six PAH analytes were present at similar concentrations.

Groundwater samples from upgradient well MW-12 did not contain any BTEX analytes.
Upgradient well MW-8, similary, did not-comtain any 8TEX analytes. These resuits are
assumed to be indicative of upgradient groundwater quality.

4.2 Delineation of Impacted Soils

The initial subsurface investigation detected a concentration of 500 ppm total PArs at MW-8 at 2 - 4 feet

below grade. Monitoring well MW-12 and soil boring $B-2 were instaited to define the extent of the

shallow contamination in this area. Since much iower adsorbed PAH levels were detected at MW-12 and

SB-2, it appears that the areal extent of this zane is limited (Figure 8). A coal bin was historically located

in the vicinity of MW-8 and may have been the sousce of this near-surface impact.
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During the Supplemental Investigation, total PAH levels above 473 mg/kg were detected at MW-13 at 8 -
10 feet below grade (1,010 mg/kg}. Since MW-13 is downgradient from the presumed source area, it s
likely to be part of a contiguous 2one of sciis above 473 mg/kg extending back 16 the former tank pit.
An estimated areal extent of soils containing PAHs above 473 mg/kg, based upaon available data, is aiso
shown on Figure 8. [ncluded aiso is Figure 9, Cross-Section of Soils above 473 mg/kg, which shows
the vertical extent of soils above the proposed remedial goals.

Table 4-1 contains an estimate of the volume of soils in the MW-8 and MW-13 areas which contain
concentrations of PAHs above the proposed 473 ppm remediation level. This rough estimate identifies
approximately 85 yd® in the MW-8 area and approximately 370 yd® in the MW-13 area.

Based upon an average concentration of 500 mg/kg total PAHs in the impacted soits in the MW-8
vicinity (conservative estimate), approximately 130 pounds of PAHs are present. in the MW-13 area,
assuming an average total PAH concentration of 1,000 mg/kg (again very conservative), approximatety
1,100 pounds of adsorbed PAHs exist.

TABLE 4-1

ESTIMATED VOLUME OF SO > 473 ppm

- APPROXIMATE AREAL "ESTIMATED THICKNESS .  APPROXIMATE "
. EXTENT OF SOILS > 473 ppm. OF SOILS > 473 ppm - VOLUME -«
MW-8 38 ft. diameter circle (approx. 2ft 85 cu.yd
1150 sq.ft) (2-4 feet below grade)
MW-13 Triangﬁlar area {approx. 2475 4 ft 367 cu.yd
sq.ft) (near top of water table)
Total 452 cu.yd

N .

4.3 Delineation of Separate Phase Hydrocarbons

Light nonaqueous phase liquids {LNAPL) and an intermittent dense nonagueous phase liquid (DNAPL)
have been historically detected on site in PVC moanitoring wells MW-3, MW-5 and MW-7. On June 24,
1992 during a routine gauging event, LNAPL was discovered in MW-13 in addition of MW-3, MW-5, and
MW-7. LNAPL had not previously been detected in MW-13.
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Manual gauging and bailing twice per week from the PVC wells has oceurred as recommended in the
Subsurface Investigation Report, June 28, 1991. A total of approximately 120 galions of LNAPL has
been recovered and properly disposed of by Osmose. An estimated volume of 75— - 150 galions of
LNAPL was presented in the Subsurface Investigation Report based upon a true product thickness of 0.1
feet (determined from bail down/recharge tests conducted on MW-3} and a porosity vaiue of 0.3 {ciayey
sand). Because clay rich soils typically adsorb greater than 60% of separate phase petroleumn
hydrocarbons, the estimates obtained in the separate phase product volume catculations were

considered low.
Separate phase petroleum has not been detected in downgradient welis MW-8, MW-10, MW-11 or MW-
14. The existence of separate phase in MW-13 and not in MW-2 may be attributed to the presence of

preferential migration pathways from former building foundations and utility condutts.

4.4 Deep Groundwater Quality

Groundwater samples collected from off-site, downgradient deep well MW-t4 indicated:
= MW-14 did not possess any confirmed BTEX analytes above groundwater standards;

the only PAH analytes detected were the same analyles detected in upgradient welt MW-
12 and in similar concentrations. These leveis are presumed to be indicative of regional

groundwater quality.
Groundwater samples collected from ciuster weli CW-1 indicate:
. BTEX analytes are present; however, only benzene exceeds groundwater standards.
BTEX levels have decreased since the fast sampling event.

Fifteen PAH analytes were detected at similar or increased concentrations as compared
to the previous sampling events.

Based upon the most recent sampling data, Groundwater Technology's Envirologic Data Division has
recalculated the total carcinogenic risk estimate and total hazard index for on- and off-site groundwater
to be 2.37 x 10° and 4.05 x 107, respectively. Both these index numbers stil show that typicatly

acceptable levels of risk exist both on- and off-site.
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4.5 Surface Soils
Although elevated levels of PAHs were detected at alt sampling locations, ait levels were below the

proposed ASC of 473 mg/kg.

As referenced in Section 3.3, the PAHs found in the surface soit grab samples are betieved to be the

result of two brush fires which eccurred in 199t. Several observations support this:

PAH profiles from the surface sofl grab samples do not resembie the PAH profites from
the stockpiled soils (profiles included in Appendix F). Profiles of the biocelt baseline soil
sampling event are used as representative profiles of the stockpiled soils. The profites
frem the surface soils show a predominance of complex PAHs - the stockpifed soils do
not.

The reported occurrence of brush fires which are known to produce complex PAHSs.

In addition, historical use of adjoining properties for industrial purposes are likety to have produced PAH
residuals in sail. These historical uses, obtained from historical maps and directories, included:

carriage works (located southwest of the current property lines),

automotive repair shops (located along Eliicott Street located from the Osmose property
south to Best Street).

sheet metal works (Circa 1930 - 1940}, and

plumbing supplier (Circa 1850).

A more detatled description of historical site ownership is presented in the Subsurface investigation Work

Plan, Section 3.1, June 7, 1990.
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5.0 CONCLUSIONS

5.1 Remediation Recommendations

The objective of this section is to present remediation objectives for each specific media at the Osmose
site. These abjectives are believed to be protective of short and long term adverse health and

environmental impacts.

5.1.1 On-Site Soils
Based upon available data approximately 500 yd® of soils exist at the Osmose site which possess
adsorbed levels of PAHs above the proposed ASC of 473 mg/kg. Remediation or removal of these soils

Is recommended.

5.1.2 On- and Off-Site Groundwater

Risk assessment calculations based upon the most recent groundwater quatity data addressed potentiat
risks associated with exposure to dissolved PAHs in on- and off-site groundwater. The totat
carcinogenic and non-carcinagenic risk estimates were betow the proposed criterion for acceptabte risk.

No remedial action for on- and oif-site groundwater to proposed.

5.1.3 Separate Phase Hydrocarbons

The continued presence of separate phase LNAPL in MW-3, MW-5, and MW-7, and the recent
occurrence of LNAPL in MW-13 requires remediation. In addition, deiineation of the extent of the
separate phase plume is recornmended.

/

5.2 Conceptual Remediation Screening

In order to determine the appropriate remedial actian for the Osmose site, applicable technologies were
screened for technical effectiveness, advantages, disadvantages and cost. The results are shown below
in Table 5-1, Remedial Alternative Screening. The screening process assumed the proposed remediation
goals, as developed in the risk assessment, and proposed in the Subsurface Investigation Report, June
28, 1991, are accepted in their entirety by the NYS DEC. The resuits of the preliminary screening
process may need to be modified if remedial goals are modified.

(@ GrounDwaTER
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The technologies selected for consideration during the screening process also comply with the EPA’'s
and NYS DEC’s requirements for:
n Overall Protection of Human Healith and the Environment;

Compliance to Applicable or Relevant and Appropriate Requirement (ARARs);
Long Term Effectiveness;

Reduction'of Toxicity, Mobility, of Volume of Cantaminants;

Short Term Effectiveness;

Implementability; and

State Acceptance.

L E P GROUNDWATER

__ﬂ:_:__‘ TECHNOLOGY




ol A P

ADOIONHO4
YA LVMANNOY

84

TABLE 5-1

REMEDIAL ALTERNATIVES SCREENING

-

¥ POTENTIAL
© Y 'REMEDIAL
.-+ ALTERNATIVE

* ADDRESSED

= PEASIBILITYS
EFFECTIVENESS

" ADVANTAGES

 DISADVANTAGES - -

Soll Vapor Extraction
(SVE)

Adsorbed-phase

Low due to tight soils and
semi-volatile compounds

Proven technology. Oxygen flow
would stimulate biodegradation

Not effective at addressing semi-
volatile compounds

Ozonation

Adsorbed-phase
Separate-phase

Requires pilot test to
determine applicability

Rapld destruction of adsorbed
contaminants

Unproven technology. May require
soil fracturing, lower reaction rates
on separate-phase

$200 - $300K

In-Situ Bloremediation

Adsorbed-phase

Moderate

Destructive technology. Degrades
low-to-medium complexity PAHS.

Low degradation rates of complex
PAHs. May require soll fracturing

$350K

Excavation/IncIneration

Adsorbed-phase

Moderate

Immediate removal of contaminated
soils. May facilitate de-listing of site

Solls below saturated zone. Very
expensive. Proximity of foundations
and utilities.

$600 - $900K

Separate-phase (SP)
only Pumping System

Separate-phase

Good

Cost. Low maintenance and
recovery of SP

influence of each RW limited.
Seasonat fluctuation of groundwater
will affect recovery rates

$200 - $225K*

Total Flulds Pumping
System

Separate-phase

Very good

Increased SP recovery rates through
hydraulic control

Requires groundwater treatment
system and discharge permit.

$125 - $175K*

Thermat Enhanced
Separate-Phase
Recovery

Separate-phase

Requires pilot test to
determine applicability

Increased SP recovery by lowering
viscosity of NAPL

Un-proven technology. Proximity of
underground utiities, conduits and
foundations.

$150 - $225K*

* Installation plus 3 years monitoring and maintenance




5.3 Summary of Remedial Alternatives Screening

Based upon review of the remedial alternatives, ozonation was chosen as the technotogy which best

addresses the project objectives. Qzone injecticn, although a promising technology, is an unproven

technology. Ozcnation works by oxidizing the single and doubte bonds in the PAHs. Available iterature

indicates a very rapid reaction rate can be achieved. Pilot testing is required prior to site wide
remediation, to determine site specific reaction rates, design criteria and the effects of site specific

geologic conditions. It is anticipated the pilot test will require approximately two months to complete.

It is anticipated that ozone injection will rapidly oxidize adsorbed PAHs in both the satiwrated and
unsaturated zones. As part of the pilot test, an attempt witt be made 1o determine the oxidation reaction
rate of the separate phase LNAPL. The pilot test wiil determine, therefore, if additionat technologies are

required to recover the separate phase hydrocarbons which exist on site.

The conjunction with the proposed pilot test, two to three shaliow soil borings, completed as monitaring
wells, will be instalied to better define the down and crossgradient extent of separate phase

hydrocarbons existing at the site.

Upon completion of the pilot test, Groundwater Technology will provide the results and conclusions;

including a scale-up design (if applicable} for site wide remediation.
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APPENDIX A
NYS DEC CORRESPONDENCE
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Thomas C. Jorli
September 11, 1991 Commissioner s

Mr. Bruce Ahrens

Ground Water Technology, Inc.
12 Walker Way

Albany, NY 12205

Dear Mr. Ahrens:

Osmose Wood Preserving Co.
Buffalo, NY - Site #915143

The Departments of Environmenta} Conservation (DEC) & Heajth
(DOH) have reviewed the Subsurface Investigation Report by Groundwater
Technolagy dated June, 1991.

The report has provided detatled information describing the
nazardous waste problem at the site. in order tc cefinitively
determine the extent of contamination, and more accurately describe

the potential health risks pesed by this site, the Tollowing comments
must be addressed: \

Groundwater:

Groundwater tests data indicates that some wells are contaminated
with PAHs and/or BTEX, which are above the New York State Groundwater
Standards or Guidance Values. This investigation has not fuily
determined the.extent of groundwater centamination. iInstallation of
two shallow monitaring wells (cne upgradient and one downgradient) to
determine the extent of plume as recommended in the report, wili not
be adequate. The test resuits from CW-1 suggest that the contaminants
have reached the bedrock. Therefore, it is recommended that in
addition to the two shallow wells, at least one deep downgradient well
should alsc be installed.

Health Risk Assessment:

a. Media- Specific Potential Exposure Pathways (6.5.3}). In
addition tc exposure of workers at the site, identification of
potential exposure pathways of the general public must be included as
part of the Baseline Risk Assessment. The routes of expesure should
'includeginhalation of vapors (basements) from contaminated off-site

3 printed on recycled oaper
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Mr. Bruce Ahrens
September 11, 1991
Page 2

groundwater and exposure through dermal absarption and incidentatl
ingestion of contaminated soil. Additional off-site surface soil and
groundwater samples may have fc be tested ta evaiuate these routes of
exposure. Tne basis for eliminating potential residential exposure is
inadequate and the Baseline Risk Assessment must include possitile
future residential use of the site.

b. Scil Exposure Point Concentrations (6.5.4.1.1}. Reference is
made to a personal communication with the New York State Department of
Health on air particulate concentrations. A specific centact person
must be identified in the §eferences and a narrative proviaea
describing how the 33 ug/m” respirabte particle concentration was
developed; :

c. Risk Characteristic (6.68). The Risk Characterization as
outlined in USEPA Risk Assessment Guidance document (Risk Assessment
Guidance for Superfund, Volume 1,) Human Health Evaluaticn Manuai,
Part A, Interim Final, December i%8%). Secticn §-6 Page 8-25 states
that "The results of the baseline evaluation shouid not be taken as a
characterizaticn of absoiute risk. 1[It is not the responsibitity of
the risk assessment to evaiuate the significance of the risk program
or whether and how the risk should be addressea". The baseline risk
assessment should present the risks associated with the no action
alternative and should nmot make risk management decisions about the
acceptabitity of such risks.

d. Calculations of Acceptahie Scoil Concentration (Table 6-26}.
It is inappropriate to label the concentrations as presentec in Tabie
6-26 as "acceptapie". [t is more approgriate tg provide soit -7
cancentrations at various risk tevels - say 10 " ta 10 "~ or 10 .
With respect to the calculations, it appears that the caonsuttants use
a toxicity value (administered deose) and an exposure vaiue (absorbed
dose). This is inappropriate. The administered dose must be compared
to administered dose and not absorbed dose as cutlined in Appendix A =
Adjustments for Absorption Efficiency.

3. Remediation Objectives:

A review of the nature of contamination indicates the elevated
concentrations in scil will continue te impact the graundwater
resulting in contravention of standards. Therefore, a separate report
which will develop an appropriate range of waste management optians
should be prepared. Appropriate waste management opticns that ensure
the protection of human health and the environment may invelve the
complete elimination or destruction of hazardous substances at the
site or the prevention of expesure to hazardeus substances via
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Mr. Bruce Ahrens
September 11, 1991
Page 3

engineering controls. I is suggested the report be fashiaoned similar
to a Feasibility Study, however, the scope of the study can be
narrewly focused to the soil/dissolved phase problems associated with

this site.

[ recommend that the comments contained in this letter and other
issues pertaining to this site be discussed in a meeting. Please let
me know when such a meeting can be held. In the meantime, if yau have
any questions, please call me at 716-847-4385.

Sincerely yours,

o) L (b

Jaspal S{ Walia, P.E.
Envirenmental Engineer I!I

JSW/ad

cc: Mr. Martin Doster
Mr. Walter Demick/Mr. William Welling
Mr. Rick Tuers-NYSDOH
Mr. Michael Rider-Osmase
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12 Walker Way, Albany, NY 12205
Tel: (518)456-2444

November 8, 1991

Mr. Jaspal S. Walia, P.E.

New York State Department of
Environmental Conservation
6800 Delaware Ave.

Butfalo, New York 14202-1073

RE: Osmosse Wood Preserving, Inc. 01110-5470

Site # 915143
Responses to NYS DEC comments

Cear Mr. Walia;

Presented below are responses 1o the New York Stale Depanment of Environmental Conservation's {(NYS
DEC's) comments on the Subsurtace Investigation Report for the above referenced faciiity, These responses
have been developed with Osmose and are presented in the same order as the comments presented in the
letter dated September 11, 16891 iram the NYS DEC 1o my attention.

Groundwater:

In addition to the two proposed shallow monitcring wells {one upgradient and one downgradient of the
presumed source araa) one deep downgradient soil boring will also be installed. The desp downgradient
boring will be installed in the right-of-way oA the sast side of Ellicott Street approximately 80 feet noah af
MW-11. Continucus soil samples will be callected at all boring locations and screened with a field PI1D.

 Based upon the PID results, the "hattest” soil sample from above and below the water table from each
baring will be shipped by overnight courier to the contract laboratory for analysis of volatile and semi-volalile
hydrocarbons. Standard laboratocy repoding and QA/QC protocals wiil be followed.

The deep boring will extend to the top of bedrock and will be completed as a 2 inch monitoring well. The
well will be installed with a 5 foot screened interval just above the bedrock. All wells will cansist of 2 inch
diameter, threaded, fiush-jcint, FRP well screen and casing. A prapery sized clean sand pack will be placed
in the annular space between the well and the barehole. The pack will extend twa feet above the screen.
A bentoaite seal of at least two fest will be placed abave the screen. A cement-bentanite grout will be

placed above the bentonite seal up 10 grade.

Offices throughout the U.S., Canada and Overseas
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Risk Assessment:

a. (Medla- Specific Potential Expasure Pathways). RE: Inclusion of inhalation of vapors {basements)
of the general public as part of the Risk Assessment. Inspection of the soit sampling resuits from soils
collected during the installation of menitor well MW-11 (closest soll boring to residentlal properties) indicates
no detectable ievels of volatie of semi-volatie compounds in a sampie taken from 10' - 12’ below grade.
A soil sample collected from the same location at 4' - & below grade exhibiied non-detectabie ievels of
volatile compounds and 0.072 mg/kg total semi-volatites. The predominant semi-volatile species inciuded
pyrene (0.028 mg/kg) and fiuoranthene {0.011 mg/kg) which have vapor pressures of 6.85 x 10-' mm @
55°C and 5.0 x 105 mm @ 25°C, respectively. The absence of volatie compounds, and this low {evel of
semi-vclatile compounds, with low vapor pressures, is sufficient data to preclude the inciusion of inhalation
of vapors in residential basements as an exposure pathway. Also in support of this exclusion as a potential
exposure pathway, the modified sail gas survey (SGS) data collected from VP-13 and VP-14 {the farthest
downgradient vapor extraction points, ie. closest 10 the residentially zoned property) indicated non-
detectable levels of both volatile and semi-volatile compounds. This data also correlates weil with the PID
readings collected during the instaliation of MW-11 which indicated that no vclatile organic compounds were

detected during monttor well instaliation.

Similarly, non-detectable levets of dissaived volatile and semi-volatie compounds were detected in MW-11
during the second {ASP Category A} samphng found with the exception of benzene at 0.2 ug/t. These fow
levels of dissolved hydrocarbons would also preclude the inclusion of vapor inhalation {basements) from
off-site ground water as an exposure pathway.

During disturbance activities associated with ihe work plan {driing) a Community Alr Monitoring Plan was
enforced. This plan incitided continuous manitoring downwind of the work zone for particulates with a Mini-
rRam. No work stoppages or fugitive losses were recorded. In addition, any soits centaining elevated
hydrocarbon levels were maintained under a polyethyiene cover until loaded into the bioced of properly
disposed. The potential for off-site aeolian transport of contaminated soil particies is considered minimal.

Ambient levels of PAHs exist in the environment. Diesel engines produce soots which contain PAH
constituents, wood stoves produce similar saots, asphait pavement contains PAH consiituents, humic
compourks and other naturally occurring soufces can produce low level (ppb) laboratary resuits. The
presence of low levels of PAHSs, if present, would be inconciusive as to their origin,

(Basis for sliminating potential residential exposure is inadequate and the Baseline Risk Assessment
must include possible future residential use of the site). The possibility of future residential use af the
ste is very small, therefare it is unrealistic ta include this scenaria in the Baseline Risk Assessment
Osmose has no plans to develop the site foc other than its present industrial use, and does not plan o
sell the site anytime In the near future. Osmose's long term development plans.inciude buying property
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adjacent to the site and continuing industrial activities. The assumption of contir;uing future Industrial
use Is conslstent with the statement in USEPA, 1989 that " an assumption of future residential land use
may not ba justifiable if the probabdity that the site will support residential use in the futwe Is
exceedingly small”.

in addtlon, evaluating future residential deveiopment of the site would require adjusting contaminant
concentrations to account for natural biodegradation. If the site were developed for residential purposes
in the distant future, it is likely that contaminant concentrations would be greatly reduced by then due to

natural degradation.

b. (Alr Particulate Concentrations). The reference for the respirable particle concentration will
be changed to: NYS DEC 199Q. New York State Air Quality Repoct Ambient Air Monitering System.
DEC Publication, Division of Air. Annual 1890 DAR-S1-1,

The following paragraph will be inserted at the end of section 6.5.4.1.1:
In this study, 24-hour respirabie particle concentrations were measured at three locatlons in the

Buffalo area, within the Niagara Frontier Air Quality Contral Regicn. Annual artthmetic means of
measured respirable particle concentrations were calculated for the years 1988 to 1990, The

means ranged from 21 to 33 ug/m’. The highest value of 33 ug/m’° was used to calculate
exposure in the risk assessment.

c. (Risk Characterization). The Risk Characterization (section 6.6) was not meant to be a
characterization of absolute risk. This section will be revised 'so that there will be no mention of
"acceptable”® risks. The assumption of 1 X 10 as the criterion of acceptabie total risk t0 a receptor
(section 6.6, third paragraph) will be removed. The calculated cancer and noncancer risk levels will be
compared to the Superfund site remediation goals in NCP, 1990, such as the cancer risk range of 107 1o
10% and noncancer hazard index of 1.0. | -

d. (Calculation of Acceptable Soit Concentrations). The word "acceptable® will not be used io
refer to cleanup concentrations. Instead, the sofl concentrations estimated to correspond with risk levels
will be called dleanup concentrations,
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In the risk assessment, Groundwater Technology, calcutated soi concentrations corresponding to a
cancer risk levet of 10°. The calculation based on the risk level of 10> was feit to be apprepriate for
occupational exposures. Aduit workers generally do not include sensitive subpopulations, such as
children or elderly pecple. As mentioned in the discussion in section 6.6.4 {Comparable and Acceptable
Risk), federal agencies have accepted fisks greater than 10 for occupational exposures. For example,
the U.S. Suprems Court has suggested that a lifetime occupational cancer risk of 1 X 10~ be considered
the benchmark for significant risk (Rodricks et al., 1987} Therefore, cleanup concentrations
correspondlng to a cancer risk levet of 10 for occupational exposures is a conservative choice. f
NYSDEC feels it is mare appropriate 1o also include the sod concentrations cofresponding to cancer risk
levels of 10 and 10? at the Osmose site, these concentrations can be easily computed by mulitiplying
by 10 the soil concentration corresponding to 107 and dividing it by 10, respectively. These soil
concentrations will also be included in the report.

The risk calculations for the dermal route follow the protocol outlined in Appendx A - Adjustments {for
Absarption Efficiency (USEPA, 1888). Both the exposure value and the toxicity value are expressed as
absorbed doses. The derivation of the absorption factar for the exposure value is explained in section
6.5.5.2.2 (Dermal Contact). The absorption factors for the toxicity values are shown in Tables 6-16 to &-
19 for cancer risk estimates, and in Tables 6-21 to 6-24 for the Hazard Index estimates. These factors
are called ADFs (Adjustment Factors). These absorption factors were estimated from the study on
which the dose-response information is based. Groundwater Technology wilt include an explanation in .
section 6 on the derivation of these ADFs.

Remediation Objectives:

/

A separate, narrowly focused report wil be presented which wiil evaiuate appropriate remedial responses
at the Osmosse site. Preliminary remedial screening and seiection will be presented to, and discussed
with the NYS DEC in a scheduled meeting. Subsequent to the meeting, the focussed report will be
published.
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Please review these responses and contact me at 518-456-2444 with any questions you may have. | am
looking forward to confirming a meeting date with you ta discuss this project.

Sincerely,

GROUNDWATER TECHNOLCGY, INC.

Bruce W. Ahrens
Project Manager
Senior Engineer

ce: M. Rider/Osmose
|. Chaudhuri/ELD
L. McGlynn/GTI
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New: York State Department of Environmentat Conservation:

Thomas C. Joriing
Commissionar

Decemper 24, 189)

Mr, Bruce Ahrens

Ground Water Technology, Inc.
12 Walker Way

Albany, NY 12205

Dear Mr. Ahrens:

Osmose Wood Preserving Coempany
guffale, NY - Site #915143

This is in respense to your letter of November 8, 1391 which ne
recejved on December 3, 1981, We have viewed your response and have
+the following comments:

Groundwater:

We find your proposal to install two snallow and one deep
overburden menitoring wells acceptable.

However, if the water elevations of deep wells indicate that the
groundwater flow on top of the bedrock is influenced by the nearby
subway tunnel, additienal deep wells on south and west of the site

will be required.

0ff Site Surface Soil

When the leaking underground tanks were removed, the cantaminated
soil was stock piled in the scuthwest carmer of the parking lat for
several momths. In order to determime whether or not any offsite
surficial contamination has accurred due to the pile, it is
recommended that 3-4 surface soil samples from the adjecining property
be collected and analyzed for PAHs. The sampling locations shall be
selected in concurrence with the State representative.

Risk Assessment:

We also find your responses to our Risk Assessment comments and
concerns acceptable. '

RS

ERE - - BRI

Cleanup Levels:

As agreed in the Consent Order, NYSBEC will prcvige the cleanup
Jevels upon completiom of the next phase of jnvestigation.
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Please submit us a schedule for the next phase of investigation.
In the mean time, if there are any questions, please feel free to call
me at 716-8%1-7220.

Yours truly, -
Tropd S, Ldadoo

Jaspal S. kalia, P.E.
Environmental Engineer II

JSW/ad

cc: Mp. Michael Rider - Csmose




] 1
___® Grounpwater

; j' g; TECHNO LO GY Groundwater Technology, Inc.

12 Walker Way, Albany, NY 12205
Tel: (518) 436-2444

January 23, 1892
REFER: 01110-5470Q

Mr. Jaspal Walia, P.E.

New York State Department of
Environmental Conservation
270 Michigan Avenue

3uffalo, New Yark 14203

SUBJECT: Osmose Wood Preserving, Inc.
Site #315143
Responses tc Cecemoer 24, 1891 letier

Cear Mr. Waliz.

Sresented below are responses o ine New York Siate Department of Environmental Ccnservation's
(NYS DEC's) comments on the Subsurace investigation Hegort for the aoove referenced faciity. Thase
respanses have been develoged with Usmase and are presented in the same order as tne commen!s
oresented in vour letter dated Decemoer 24, 1981 1o my attention {received ©n our cffice December 30,

1921).

Groundwater:

;
After completion of the deep welt instaitation (which is 10 Ce located in the cignt-of-way on ihe east side
of Ellicott Street), the too of casing wil be surveyed to a reference datum. The depth (0 water wit Ce
determined and compared with degth (0 water in deep well CW-1. if it s determined that the
groundwater flow on top of bedreck flows in a direction that differs irom the shallow groundwater, an

additional well(s) may be required.

Off Site Surface Sail:

In order to determine if sudicial contamination has occurred due o the stockpiling of salls at the
Osmose facllity, 3-4 surface sails wilt be collected from the adjoining property o the south. Details of
the location and analyses performed on these soils will be presented in the Amendments 10 Woaork Plan,

presented under separate cover.

Offices throughout the US.. Canada und Overseas
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Mr. Jaspal Walia, P.E.
January 23, 1892
Page 2

Risk Assessment:

No comments.

Cleanup Levels:

As agreed upaon in the Consent Order, the Respondent (Osmose} has submated proposed cleanup
levels far the IRM bioremediation profect to the NYS OEC. These proposed cleanup levels were
developed by performing a Baseline Risk Assessment conducted in conformance with EPA guidelines for
risk assassment. This Baseline Risk Assessment was part of the Waork Plan reviewed and appraved by
the Division of Hazardous Yaste Remediation, NYS OEC. The Baseline Risk Assessment evaiuated site
specffic conditions, performed a taxicty assessment (hazard identification and dose-response
evaluation), evaluated potential expasure pathways, and perdformed a risk characterization. Based upon
the review and acceptance of the Baseline Risk Assessment by the NYS DOH (as witnessed by the
limited comments on the submitied assessment, and accepted responses. 10 those comments), it is
anticipated that the NYS DEC wiil accept the tRM (Biocell) cieanup teveis provided in the Subsurface
Investigation Report.

In addition to the IRM cleanup goals, it is also anticipated that the cleanup levels provided by the NYS
DEC (upan completion of the next ghase of investigatian} for cn-site, non-biocell saits, and on- and off-

site ground water, be consistent with the resuits of the risk assessment.

On the basis cf decision-making precedent by {ederal reguiatary agencies, a risk levet of ane in ona

hundred thousand (1 x 107) was setected for this assessment. Based upon this risk, the following soit
/

remediation gozals have been preposed:

IRM (Bioceli) Sails: 473 ppm totat PAHS
On Site (Non-Biocell) Soils: 473 ppm totat PAHSs
Cff Site Sails: 473 ppm total PAHS

The risk assessment addressed potential risks associated with exposure to PAHs in ca- and off- site
groundwater. The existing total carcinogenic risk estimate for groundwater is approximately t x 10%.
Based upon a telephone conversation with Ms. Janine Dinan, Toxics integration Branch, EFPA,
Washington, D.C., regarding acceptabte risk leveis ta be used in determining cleanup goals fcr sites, the
following information was callected:

if the total site risk (including ail expasure pathways) is between the risk range
of 10 to 103, then the EPA considers that further remediation at the site is not
necessary. Essentially, this impties an acceptabte risk level of 10™ which may

be used to estimate cleanup tevels. o
— > GROUNDWATER
TECHNOLOGY




Mr. Jaspal Walla, P.E.
January 23, 1892
Page 3

Ms. Dinan said that even thaugh the uitimate decision of acceptable risk depends upaon the reviewing
agency, this is the policy that the EPA would foltow.

Likewise, the total hazard index for noncarcinogenic risks in groundwater is approximately 6 x 107 (far
below unity). Based on the Baseline Risk Assessment, the following groundwater remediation goals
have been proposed:

On Site Groundwater: No Action
QOff Site Groundwater: No Action

A separate document entitled Amendments to 'Waork Plan is being prepared which will detall the next
phase of the investigation. A copy of this document will be provided ta the NYS DEC for review and
comment by January 31, 1992. ptease feel free to caontact me at 518-456-2444 with any comments or
guestions.

Sincerely,
GRCUNDWATER TECHNOLCGY, INC.

A /
'@4//:/_/- /V &Z/‘;’J/ﬁ;/

Bruce W. Ahrens
Project Manager
Senior Engineer
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Copy: M. Rider/Osmose
W. Lecnard/GT!
{. Chaudhuri/ELD

__ ' GROUNDWATER
TECHNOLOGY
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APPENDIX B
WELL LOGS
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DDD TECHNOLOGY

Project Jsmose Supplemental Assessment

Location 880 Elicatt St.

Butfalo, NY project No, Q11G-7905 Date drited 3£/9/92 -

Surface Elev. 10270 t.
Top of Casing 0220 ft.
Screen: Dia 240
Casing: Dia 2in.

Total Hole Depth 227t
water Level Initial 5.0 ft

Owner Osmose

Drilling Log
Monitoring Well MW-—-12

See Site Map
For Boring Location

Length 2@ ft.
Length {9 ft.
Filter Pack Material Graded Sand

Digmeter -L081L COMMENTS:

Static J0.75 ft.

Type/Size 020 1. hole dismeter 0-5'=/5.5"
Type FRP

Orilling Company Earth Dimensions

Driler Jom nittmeyer

Rig/Core Type 20/t Spoon

Permit #

Method 94
tog By < 0. Gustafson

Checked 8y License No.
c a>> @
2 - <3 S 2 PNt
%’3 =% o ;gg Zo s Oescription
-~ - — T o o]
S— 2 ag gzé o~ 2 (Color, Texture, Structure)
S A2n ‘ © | @ | Trace < 10%, Littie 10% to 20%, Some 20% to 35%, Ana 35% to 50%
! I
| o ] ;
]
0 Jl'/\l ‘. 3 3" esphalt
i L4 ) cox IM™cry, brown and gray, FINE SAND and SILT with some mecCium s&nd
‘{,r &N 8.2 - anc cabris
- 2 —i< < <)
YERX SM
8 a1 <l 149 2 80% moist. brown, FINE SAND and SILT with some organc material,
v R litile gravel
| 4 e p ittle grevet
Y
- ~:4<" :r 15.1 3 60% ML moist, brown, SILT with little ciay, trace sand, fine gravel
- 5 =< < S
N b 77
s -y vyl os 4 0% / maist, gray and brown, CLAY with some siit
- 8 —hm R /
SR 22 H ‘
- W P 06 5 00% moist, gray and brown, CLAY with little silt
— 10 =t = o/
=} cLY
- A= 72 5 wox B ‘ maist, gray and brown, CLAY with some silt
- 12— =) /
8 als § 1.8 7 100% moist, brown, SILT and CLAY
| 4 =
=i ; //‘ v moist, brown, SILT and CLAY
i b= 8.4 8 80% ¥
5 — =1 saturated, brown, SILT
S MH
- L= 0.2 g 70% saturated, brown, SILT
- 18 | =L
s -f =0h s 10 80% ML saturated, brown, SILT with littie fine sand
- 20 L=k .
- . 1.2 i 80% SM saturated, brown, FINE SAND and SILT with little gravel
— 22 — ;
End of Boring
04 -

04/28/1982 lithlog-mar92

Page: | of |




Drilling Log
DD@ GROUNDWATER Monitoring Well MW-—13

DDD TECHNOLOGY

Project Osmose Supplemental Assessment Owner Osmose .
Location 980 Ellicott St. Buffalo, NY Project No, Q110=7905 Date drited 3/19/92 -
Surface Elev. 97.28 ft. Total Hole Depth L8 1t Diameter 708 ft COMMENTS:
Top of Casing 96.78 ft. Water Level Initiat .07t Static 8.29 1t

Screen: Dia 240 Length SO 7L Type/Size 020 in.
Casing: Dia 20 Length £1& Type £7F

Filter Pack Material Graded Sand Rig/Core Type Spit Sooon
Drilling Company Earth Dimensiens Method HS4 permit #
Criller Lom #ittmeyer Log By . 0. Gustafson

Checked By {icense No

See Site Map
For Boring Location

Description

(Color, Texture, Structure]
Trace < 10%. Little 10% to 20%, Some 20% to 35%, And 35% to 50%

Well
Compietion

o
o
-

Sample ID
Blow Count/
X Recovery
uscs Class.

moist, brown, FINE SAND anc SILT with scme grave!

moist, brown and gray, CLAY with some silt, tittle organic debrnis

mcist, Drown, CLAY with littie silt

saturated, brown, SILT with some clay

saturated, brown, SILT with littie clay

saturated, brown, SILT

S T I

same
End of Boring

04/28/1882 lithlog-mar 92 Page: f of !




Drilling Log
DD@ GROUNDWATER Monitoring Well MW-14

DD[] TECHNOLOGY

Project Q3smaose Supplemental Assessment Owner Osmose _
Location 980 Eliicott St. Buffalo, NY project No. 011167305 Date driled 3417/92-
Surface Elev, 97.55 ft._ Total Hole Depth 837t Diameter -£98 ft, COMMENTS:
Top of Casing 87.09 ft. wWater Level Initial &2 7L Static 15,0 ft.

Screen: Dia 240 length 21t Type/Size 020 in.
Casing: Dia 2. Length 27 1t. Type £A°

Filter Pack Materiat Graded Sand Rig/Core Type Split Spoon
Driling Company £&rth Dimensions Method HSA Permit #
Driller _Lom Wittmeyer Log By . 0. Gustarson

Checked By License No.

AR gyt wdr o a e

See Site Map
For Boring Location

Description

(Color, Texture, Structure)
Trace < 10%. Little 10% to 20%, Some 20% to 35%, And 35% to 50%

Well
Completion

o]
o
—J

Sample ID
Blow Count/
X Recaovery
uscs Class,

.3

0'-2' moist. brawn, SILT with iittle sand, gravel, and organic
material

X
=

7
AL AS AR ACTAS ALSTAS

_—

2'—4" moist, brown, SILT with kittle fine sand, trace organic
material

-
-

4'-8" moist, gray-orown, SILT with some ciay

_1
wi

x
ber 4

[
L
{
1
I
[
I
I
I
®

5'—8' moist, red—brown, SILT and CLAY

o 4
wd

8'—i0' saturated, red~brown, SILT with scme clay

_’
he 4

w4

10'-12" same

&

-

-

12'—14" saturated, rec-brawn, SILT with trace medium sand

—

14'-18" saturated, brown, SIILT

-z

AN NS AL RS A S AL AT AT AT ASTAT AL AYTT
> 4 ~

g wox J1 |1 15'-18" saturated, brown, FINE SAND and SILT

o

2

10 100% 18'=20" saturated. brown, SILT with some fine sand

w 4

1 00% 20'-22" saturated, gray, SILT and FINE SAND

!
)
()

|

2

12 100X 22'-24' same

T
1

. LitowAy

T
1

I
no
BN
N AL AT AT RE AT AT AT AL AL
o 4

13 100% 04'-26" saturated, gray, SILT with some fine sand, trace C0arse sanc

-~

I
N
(0))

|

o

14 ¥00% 26'-28' saturéted. gray, FINE SAND and SILT with trace gravel

tildehcr

T
1

X

!
)
@

|

28'-30' saturated, gray, FINE SAND with little silt and trace gravel

z

15 K0X

L

04/28/1982 lithlog-mar82

Page: 1 of 2

o e
l T
w
O
- I 1




EE Drilling Log
DD | GROUNDWATER Monitoring Well MW-=14

DDD TECHNOLOGY

Project Osmose Suoplemental Assessment Owner 0smose
Location 980 Ellicott St. Buffalo, NY Proiect No. Oe7805 Date driied 3/17/82

I

Description

{(Color, Texture, Structure)
Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

£~

-—

V]

~—

Q

o]
o}
-

Well
Completion
Sample ID
Blow Count/
X Recovery
uscs Class

| 30 —
| 32
| 34 —

o -

w4

30'-81" No sample, running sands

o { X o 4
2 w d wd w 4

_'
=

36—
[ 40—
P
;44;

3 —

— 46 —

X
v

o 4 > &
Z 2

2
X

o 2 o 4
o wd

7
2

l
e

l

’
P
l

|

|

l

o

X
-~

48 —
[ el

— 50

o -

PSS ,\('AZ',\('A("AZVAZ'AL'AifA('AZ"A( ANE

-
» 4

_1
-

w &

AR A AR A A A S A AT A STASTASASTACTASTASTASC AT
wd

V‘Alv'\<7l\(7

| 50

- 54—

- - .

—ssﬁ}

— 58 —“l

=2
=

. 0'0" r
4%
OOD
BSOS

\/
2%
o
atata

O

J"
=T
053
3R
-
[..

3 —

50l

- 52 —pt—t 6 100% 61'-63" saturated, gray, FINE SAND

(HTETTTT

- -

L 84 —

- -

L 86 —

58 —

L 70 -

£nd ot Boring

Page: 2 of 2
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Drilling Log
DE@ GROUNDWATER Soil Boring SB-2

DDD TECHNOLOGY

Project Osmose Suoplemental Assessment Owner Osmose

tocation 980 Ellicott St. Butfalo, NY project No. £/110-7905 Date dried 3/20/92 -

Surface Elev. ______ Total Hole Depth S8/t Diameter 708 1% COMMENTS:

Top of Casing ——__ Water tevel Initiat £79 ft.  Static

Screen: Dia NA . Length NA It Type/Size NAD. Hole diameter: 0'-5'= I5.5"
) i ) 5'-14°= 8.5"

Casing: Dia NAn.____ Length NA L Type NA

Filter Pack Material Rig/Core Type Spolit Spoon

Driling Company £arth Dimensions Method HS4 Permit #

Driller _om Witimeyer Log By . 0. Gustafson

Checked By License No

See Site Map
tFor Boring Location

Description

(Color, Texture, Structure)
Trace < 10%, Littie 10% to 20%, Some 20% to 35%, And 35% to 50%

Sample 1D
Blow Count/
X Recovery
Graphic
Log
uscs Class.

4" asphait
0-4"dry, gray, FINE SAND with fittle siit and gravet

"moist, brown, SILT with some fine sand, trace gravel

1" saturated, light brown, FINE SAND with littie sitt

" moist, brown and gray, CLAY with some silt

4

1
le
I
1
I
I
1
1
I
®
I
I
I
|
I
I

" moist, brown, CLAY with fittle siit

8'-10" moist, brown, SILT and CLAY, bottom 4" saturated

10'-11" saturated, brown SILT and CLAY

iI'=12" saturated, brown, SILT

{2'-14' saturated, brown, SILT

-

14'-15.7" SAME

5.7'~16" saturated, brown, FINE SAND and SILT
End of Boring

06/25/1892 lithiog-mar92 Page: | of |
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APPENDIX C
VAPOR MONITORING LOGS
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PROJECTNAME pgﬂu se - {w,ﬂlf}/e/henﬂj Ao ssm“j"
GROUNDWATER PROJECTNUMBER 011107505

TECHNOLOGY INC DATE OF SAMPLING 3 /[ 7 /9L

4

CONTAMINANTS

RESULTS OF VAPOR MONITORING

IONIZATIONDETECTOR EXPLOSIMETER  |RADIATION
READING READING MONITOR
READING

LOCATION

PURPOSE INITIALS
10.2eVPID | 11.7eVPID| <% LEL % O,
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DATA VALIDATION REPORT
OSMOSE WOOD PRESERVING, INC.
BUFFALO, NEW YORK SITE

AROMATIC VOLATILE ORGANICS ANALYSIS

Samples Collected: March 17-20, 1992

Report Prepared: April 28, 1992

Prepared By:
Groundwater Technology, Inc.
223 Wilmington-West Chester Pike
Chadds Ford, Pennsyivania 19317
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Preface to Data Validation

The concept of data validation has been developed over the past decade to assure that the guality
of the data generated as a result of iaboratory analysis by USEPA's Cantract Laboratory Program
protocols is acceptable. Guidetlines for data validation have been established by the USEPA Data
Review Work Groups, for the Hazardous Site Evaluation Division, and are published in documents
entitled, Laboratory Data Validation Functianat Guidelines for Evaluating Organics Analyses. and

Laboratory Data Validation Functionat Guldetines for Evaluating Inorganics Analyses.

These documents are available to the public and wilt be strictly adhered to during the data review of
these packages analyzed by GTEL Environmental Laboratories, Milford, New Hampshire. Before
reading the data validation reports prepared by Groundwater Technology, inc., some insight and
explanation is offered for the appiication of the data.

The purpose of the data validation repost is to inform the data user of problems that were
encountered during the analysis of the samples. The qualifiers section states the major points of
concern and places restrictions on the usage of data with “quatifiers” such as B, J, or R.
Qualification of data with respect to the amount of contamination in the blanks (method, field, rinsate
or trip) associated with a set of samples is a dependable means of assessing procedures, container
cleanliness and laboratory procedure. For example, if acetone, a common iaboratory contaminant,
was found at 50 pg/! in a trip blank, 15 zg/l in the laboratory’s method blank and 20 pg/i in the field
blank, a qualifier would be written stating that, *ail positive results in samples x,y,z, associated with
the trip blank are questionabte.” This means that any positive results from a sample tess than ten
times the amount found in the biank having the highest contamination source (in this case the trip
blank, at 80 ug/!) is probably from the blank. Any sampies refated to this trip blank having results
less than 500 ug/l are questionable, attributable to the degree of container cleanliness. Gther

examples are attached.

Another area of concern is holding time and preservation of the samples. The chain-of-custody is
examined for the date of sampling, date samples were refinquished to the courier, preservation
methods, date received at the laboratory and any comments that were made by the faboratory's
sample custodian. The date of sample coitection is compared with the date of sampie receipt,
extraction and/or analysis; if the number of days between sample colfection and sampie

extraction/analysis is outside ot the acceptable range then these resuits must be considered
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estimated. The methods of sampie presetvation used can after the acceptabie holding time range.
The effects of long-term storage even under refrigeration cannot be predicted due to variable

matrices from site to site, or from sample to sample on sfte.

A qualifier may also be applied to the data if surrogate spike recoveries falt outside the quality
control limits. Surrogate spike compounds are added to every sampie and biank to monitor the
laboratory’s performance, however the sample matrix itsetf may contribute ta the poor recovery of
surrogate compounds. For example, samples with interferences or high analyte concentrations may
cause unusual surrogate recoveries. Scmetimes reanalysis (or re-extraction) is necessary to

determine if the source of the probiem is laboratory- or sample matrix-refated.

Initial and continuing calibrations, along with GC/MS tuning are evaluated and sometimes quatified
for individua! compounds (such as 2-butanone) in the volatile organics fraction. 't is a chronic
problem for many laboratories to obtain steady response factors for 2-butanone {methyt ethyl
ketone) that are stable enough to fail inside the specified criteria. False negatives and vatid
detection limits are also of concern when qualifying the initiat énd continuing catibrations, and the
GC/MS tuning.

The evaluation of blind field duplicates, matrix spike (MS) and matrix spike duplicates (MSD}, are of
importance in assessing field sampling technigues, sample homogeneity, representativeness of
sample points, and laboratory precision. A refative percent difference is calculated for three or more
samples. Criteria are listed on the attached sheets for field duplicates and MS/MSDs. 1t should be
noted that a data package cannot be qualified solely on MS/MSD data. The MS/MSD data merely
confirm matrix interferences and can be used as support for other qualifiers such as surrogate spike

recoveries.

Identification of positively identified compounds is checked with respect to the guidelines. Also the
compound quantitation calcutation and the feasibility of obtaining the specified detection limits are
checked.

The tentatively identified compounds {TiCs) found by the mass spectral library search are checked
for goodness of "fit* against the reference spectrum. if there is a discrepancy between the
laboratory analyst's interpretation of the spectrum and Groundwater Technology's interpretation, a
qualifier is placed on the compound in question stating that it is to be considered an unknown or an
isomer of that compound. Most often the labaratory will qualify the resuits as estimated, due to the

2
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fact that standards for that TIC have not been run (nor are they required). Quantitation of TICs is
based on the total quantitation method.

Data that may not meet certaln criteria rarely cause an entire case to be qualified as unusable {R)

because other parameters vatidated are acceptable. However, data for particular analytes may be

discarded due to calibration response factors of questionable integrity.

The findings section gives standard as welt as judgmental reasons as to why the data are gualified.
The summary explains point by point each qualifier and places a general status (acceptable,
provisional or acceptable) on the entire data package.
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QUALIFIER DEFINITIONS

Unusable data.

Analyzed but undetected.

‘Estimated.

Undetected but the associated value is estimated and may inaccurate or imprecise.

Compound has been detected in a blank. Indicates that the compound’s presence is
qualitatively questioned, due to contamination in an assoclated biank.

Dilution Factor.

r:@ GROUNDWATER
Il TECHNOLOGY

!
le
!
i
!
i
I
I
.
g
;
i
!
!
|
i
o
1
1




The following are examples of apptication of the blank gualification guidelines. Certain
circumstances may warrant deviations from these quidelines.

Case 1: Sample result is greater than the Caontract Required Quantitation Limit
(CRQL), but is less than the required amount (Sx or 10x} when compared to
the blank result.

Blank Result

CRQL

Sample Result

Qualified Sample Result 80B

In the example for the 10X rule, a sampie resuit less than 70 (16 x 7) would
be qualified as questionable (B}. In the case of the 5x rule, sample resuit
less than 35 (5 x 7) would alsa be qualified as questionable (B).

Sample result is less than the CRQL, and is also iess than the required
amount (5x or 10x) when compared to the blank resuit.

Blank Result

CRQL

Sample Result

Qualified Sample Result

Case 3: Sample result is greater than the CRQL and the required amount (5x or 10x}
when compared to the blank resulft.

Blank Result

CRQL

Sample Resuit

Qualified Sample Result

For both the 10x and 5x rules, sample results exceeded the adjusted blank
results of 100 (10 x 10) and 5@ {5 x10), respectively.
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QUALITY ASSURANCE REVIEW AROMATIC VOLATILE ORGANICS ANALYSIS
OSMOSE WOOD PRESERVING, INC.
BUFFALO, NEW YORK SITE

1.0 INTRODUCTION

_This review addresses eight soil samptes and three aqueous quality control sampies collected March
17-20, 1992 by Groundwater Technology, inc, Aibany, New York, and submitted to GTEL
Environmental laboratories, Inc., Milford, New Hampshire for the analysis of aromatic volatile organic

compounds.

Items reviewed in this data package include:

chain-of-custody records,
analytical holding times,
calibration verification,

all applicable blank samples,
matrix spike recoveries,
duplicate spike recoveries,
data completeness, and

an overall assessment of the batch.
[t should be noted that these samples were analyzed using EPA methodology, but only a "Blue
Level* data package was compiled. Therefore, no raw data was available to the reviewer. Vhere
applicable, the reviewer used the laboratory QA nonconformance summary to vaiidate the
associated client sample resuits. Alsc, the results for total xylenes were not included in the original

laboratory data package. The faboratory reissued the report to include the total xylenes results.
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TABLE 1.0
APPLICABLE SAMPLE NUMBERS

GTI ID LAB ID

MW-13 (5-8) 0365205

MW-13 (8-10) 03652-06

SB-2 (2-4) 03652-13

MW-14 (10-12) 03652-01

MW-14 (61-63) 03652-02

MW-12 (6-8) 03652-03

MW-12 (18-20) 03652-04

SB-2 (8-10) 03652-14

RINSEATE BLANK 03652-10

FIELD BLANK 03652-11

TRIP BLANK . 03652-12

TABLE 2.0
DATA QUALIFIERS

ANALYTE SAMPLE 10(S) ISSUE(S) QUALIFIER(S)

TOLUENE MW-13 (51-63) (1) B
TOLUENE - MW-12 (18-20) (1) B

blank contaminant

FINDINGS AND DISCUSSION

The results for toluene in samptes MW-13 {61-63) and MW-12 {18-20) are
questionable due to blank contamination. Specificaily, tofuene was detected
in the associated rinseate blank at a concentration of 0.6 yg/l. Using the
blank contamination rule for common contaminants, any totuene detected in
the client samples at a concentration less than 6.0 pg/l (0.6 g/l x 10} is
considered questionable. Rinseate biank contamination can be an
indication of improper decontamination procedures in the field.
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3.0 SUMMARY

After thoroughly reviewing all available data it was determined that the iaboratory hias adequately -
performed all analyses since: i

. chain-of-custody records were comptete,

. calibration verification results were acceptable,

. all applicable laboratory blank samples were contaminant-free,
. matrix spike recoveries were acceptablie,

. duplicate sample resuits were acceptabie,

. surrogate spike recoveries were acceptable, and

. data were complete.

Although no major problems were associated with this batch, two minor issues were addressed:

. The matrix spike recovery for toluene is incarrect as reported (102 %R).
The actual recovery is 107 %R. These resuits are still within the
acceptability limits, 40-160 %R.

. The trip blank sample associated with this batch was analyzed one day past
the fourteen day holding time. Actual sample resuits may be slightly higher.
For specifics on this quality assurance review, refer to the attached support documents.
GROUNDWATER TECHNOLOGY, INC.
"ﬁ(/mw Mol - e -

Kimberly M€Ghee-Gould Date: April 28, 1992
QA/QC Supervisor

KMG/I:P:\projects\osmose\vec.rpt

! GroUNDWATER
L) TEcHNoLOGY




AROMATIC VOLATILE ORGANIC SUPPORT DOCUMENTATION
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

QA NONCONFORMANCE SUMMARY

Method Blank Analysis
1.1 Zero target compound(s) were found in the method blank.
Calibration Verification
2.1 The control limits were exceeded for zero calibration check campounds.
rrogat m nd Recoveri
3.1 The recovery limits were exceeded for one surrogate compound for EPA Method 8310 in two

samples due to interference from the presence of high concentrations of analytes in the
samples. One surrogate out of control does not invalidate the reported results.

Matrix Spike (MS) Accuracy
4.1 The recovery limits were exceeded in the batch spike for zero compounds.

mple Duplicate Precisi

5.1 The maximum relative percent difference (RPD) was/were exceeded for zero compound{s)
in the sample duplicate.

Sample Integrity

6.1 Sample handling and hotding time criteria were met.

GTEL

GTELMﬂfOfd,NH Mt CNVIRONMENTAL
N203652A.D0C:10 W (A3CRAIORIES, INC




Page / of /

DATA SUFH(ERY'INJRM: OROGANTITCS R
Avomatic Volatile Orgainies in Soil

site Name: (OSmpse. ; SOIL SAMPLES

(Hg/Kg)

Case #1 Sampling Date(s): 3//1/92- 3/ao/92-
To calculate sample quantitation limit:
(QL * Dilution Factor) / ((100 = % moisture)/100)

MW-13 [ L-IMW-13 (2-10)ISB- 2 (2-94 )M w1 40+A) mc-14{i-¢3iMw-12( -3 mw—12 (1#-24] SB-a (F-/10
20.0 /)t 2, /1,

Semple No.
Dilution Factor
X Moisture
Location

12, 2. 13. o ib.lo 18,1 13. 2

COMPOUND

Bewnzene
Toluene.

Ebhul Beneene

Cintorobunzene.
[,2- Dichiom henzene
[,3- Dichlopbzene
L 4= Dichilorohenzene
Xglencs (totg])

QL = Quantitation Limit SEE NARRATIVE FOR CODE DEFINITIONS
revigsed 07/90




Phge / of /
, DATA SUMMARY FORM: ORGA NI C 8
Aromatc Voiatile Orqanics 1n LWater
site Name: (JSmoSe WATER SRMPLES \ja
o _ (Hg/1)
case #1 Sampling Date(s): 3//7/92 - J/20/92 , .
To calculate sample quantitation limit:
(QL * Dilution Factor)

Bnscak Bix. Fieidd Bik Trip BlanK

Benzene,

Toluené. 0. b
Ethyl Benzene
ChiDhvoben zen <
[, R - Dichloobenzene.
1,3 - Dichloobenzene
|, 4~ Dich lockbenzene

xglems { +otal)

BEE NARRATIVE FOR CODE DEFINITIONS
reviged 07/90

QL = Quantitation Limit
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GROUNDWATER TECHNOLOGY, INC.

VOLATILE HOLDING TIMES

Page / ofy

Client: Osmose Audit Date:04/22/92
Job # :011-105-470 Matrix:sol/ag Units:ug/kg/l Audited By: KMG
Sample _;—;esewe Sample Date Analysis |Tinme Guidelines
Number Date Rec'd Date ECRA |40CFR |SW-846 |Out
Yes | No CLP
MW13 6-81 3112192 |3ja4fan, | B/a6ha | NiA v
W13 8-1 3fi4al42 3/26/92 v
pB2 274 3/20l92 Z/at l5a v
MW14 10- 3h/qa 3/30/92 v
fW14 61- 3/19/4 2 3/31/92 v’
iz o8 3ltalg2 ‘ 31319 2 e
pwiz 18- 3lialqa | |33i49a v’
SB2 8-10 320/ ' 33:/92 v/
RINSEATE | | 320192 l “441{92 v
FIELD BL| | 3/20/G5 G4ti)ga v
TRIP BLK||.__ 3)i4/92 L apjea | L
N4 - v, YW

,Wﬂa«mfum PUBNC A AT AL Ao 40C

a queoud AWW&(VLMMAC&'CO‘PC ach Lol To ML
W- A W) HE L ,
P ' ana L Atastd piroesned W/HeL
Guideline
Holding Times: ECRA 40 CFR Part 136 SW-846 gcuo)
Solid 1=+ da )
Liquid 7 s (umprisitued,

jib dadp  (pudwed)



Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

ANALYTICAL RESULTS

Aromatic Volatile Organics in Soff
Modified EPA Method 80202

EE—

03652-06 03652-13

MW-13 SB-2
(8-10) (2-4)

GTEL Sample Number| 03652-05
Client Identification| MW-13 (6-8}

Date Sampled

03/19/92

03/19/92

03/20/92

Date Analyzed

03/26/92

03/26/92

03/26/92

Analyte

Detection
Limit, mg/kg

C

oncentration,

mg/kg (dry)

< 0.11
< 0.27
< 0.44
< 0.83
< 0.22
< 0.28

0.10 < 0.11 < 0.11
Toluene 0.25 < 0.28 ‘ 0.38
Ethyl Benzene 0.49 < 0.44 0.52
Xylenes (total) 0.85 3.0 6.3

0.20 < 0.22 < 0.23
< 0.28 < 0.29

Benzene

Chlorobenzene
1,2-Dichlorobenzene 0.26
1,3-Dichlorobenzene 0.26 < 0.29 < 0.28 < 0.29
1,4-Dichlorobenzene 0.20 < Q.22 < 0.23 <022
Detection Limit Multiplierd 1.10 1.13 1.10
Percent Solids 87.8 86.4 83.4

Test Methods for Evaluating Sclid Waste, SW-846, Third Edition, Revision 0, US EPA Navember 1986,
Methanolic extraction by EPA Method 5030 {purge and trap). Method madified to include additional

compounds.
The detection limit multiplier indicates the adjustments made to the data and detection iimits as a result

of dilutions and percent solids.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

ANALYTICAL RESULTS

Aromatic Volatile Organics in Soii - Low Level

Modified EPA Method 80202

GTEL Sample Number| 03652-Gt 03652-02 0385203 03652-04
Client ldentification MW-14 MW-14 MW-12 MW-12
(10-12) (61-63) (6-8} {18-20)

Date Sampled| 03/17/92 03/18/92 03/19/92 03/19/92

Date Analyzed| 03/30/92 03/31/92 03/31/92 03/31/92

Detection
Analyte Limit, ug/kg Concentration, ug/kg (dry)

Benzene 1.0 <09 <1.0 <10 < 0.9
Toluene 1.7 <16 4.1 7.5 6.8
Ethyl Benzene 1.0 < 0.8 2.0 3.2 2.0
Xylenes (total) 2.0 <18 8.3 14 9.3
Chlcrobenzene 1.0 < 0.8 <10 <1.0 < 0.9
1,2-Dichlorobenzene 1.7 < 1.6 <18 < 1.7 <186
1,3-Dichlorobenzene 1.7 < 1.6 <18 <17 <18
1,4-Dichlorobenzene 1.7 <16 <18 < 1.7 <156

Detection Limit Multipiierd 0.93 0.96 1.01 0.93
Percent Solids 81.9 86.8 80.0 85.8

a Test Methods for Evaluating Solid Waste, SW-848, Third Edition, Revision 0, Table 2, US EPA November
1986; sample prepared by low level solvent extraction and purge and trap. Method modified to include
additional compounds. Results are reported on a dry weight basis.

b The detection limit multiplier indicates the adjustments made to the data and detection fimits as a result
of dilutions and percent solids.

GTEL Milford, NH

N203652A.00C:3
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Client Number: 011105470

Project ID: Not Applicable

Work Order Number: N2-03-652

ANALYTICAL RESULTS

Aromatic Volatile Organics in Soit - Low Level

Modified EPA Method 80208

GTEL Sample Number{ 03652-14 - -
Ciient Identification SB-2 - -
(8-10)
Date Sampled| 03/20/92 - -
Date Analyzed| 03/31/92 - -
Detection
Analyte Limit, ug/kg Concentration, ug/kg (dry)
Benzene 1.0 <09 - - -
Toluene 1.7 6.8 -- -- -
Ethyl Benzene 1.0 2.3 - - -
Xylenes (total) 2.0 11 - - -
Chlorobenzene 1.0 <08 - -
1,2-Dichlorobenzene 1.7 <15 - - -
1,3-Dichlorobenzene 1.7 < 1.5 - -
1,4-Dichlorobenzene 1.7 <15 --
Detection Limit Multiplier® 0.91 - - -
Percent Solids 88.6 - -

additional compounds. Resu
The detection limit multiplier indicatest

of dilutions and percent solids.

GTEL Milford, NH
N203652A.00C:4

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, Table 2, US EPA November
1986; sample prepared by low level soivent extraction and purge and trap. Method modified to include
its are reported on a dry weight basis.

he adjustments made to the data and detection limits as a result

§GTEL

ENVIRONMENTAL
WY LABORATORIES, INC.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

ANALYTICAL RESULTS

Aromatic Volatile Organics in Water
Modified EPA Method 802028

@GTEL Sample Number| 03652-10 03652-11 03652-12 -
Client Identification{ RINSEATE FiELD TRIP -
BLANK BLANK BLANK
Date Sampled| 03/20/92 03/20/92 03/17/92 -
Date Analyzed| 04/01/82 | 04/01/92 | 04/01/92 -
Detection
Analyte Limit, ug/L Concentration, ug/L

Benzene 0.2 <02 <02 <02 -
Toluene 05 0.6 <05 <05 -
Ethyi Benzene 0.8 <08 <08 <08 -
Xylenes (total) 1.7 <17 <17 <17 -
Chiorobenzene g.2 < 0.2 <02 <02 --
1 2-Dichlorobenzene 0.4 <04 < 0.4 <04 -
1,3-Dichlcrobenzene 0.4 < 0.4 < 0.4 <04 -
1,4-Dichlorobenzene 0.3 < 0.3 <03 < 0.3 -

| Detection Limit Multiplier®

1

1

1

a Test Methods for Evaluating Salid Waste, SW-846,
extraction by EPA Method 5030 {purge and trap).
b The detection limit multiplier indicates the adjustm

dilutions.

/

GTEL Milford, NH
N203652A.DOC:5

Third Edition, Revision 0, US EPA November 1988;
Method modified to inciude additional compounds.
ents made o the data and detection limits for sample

BGTEL
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Page / of |
GROUNDWATER TECHNOLOGY, INC.
VOLATILE BLANK ANALYSIS

Client: Osmose Audit Date:04/22/92

Job # :011-105-470 Matrix:sol/aqg Units:ug/kg/1l Audited By: KMG
Sample Analysis Correct# <5X CRDL Acetone <CRDL for alil
Number of Blanks [Toluene, MeCl? other TCL Volatile

Date |[Time |Yes |[No |[Note |Yes No Note Yes No Note

MW13 8-1 ) | '

SB2 2-4 /

MW14 10- 433142

MW14 61- | 3f3p0|

Mw1l2 18- 3’-3//41

SB2 8-10 3/3/}?9- A

RINSEATE 41119:2. U}

FIELD BL || 4 /42 v

TRIP BLK 4, /g2 e 1 v

Comments:@)ww/ - bt 0.6

/4
Al agapceudrd. Laboratory mithocl ﬂ/u}% gy W—fw

-

mettwod Blavk 3j>6[4
Mettwd Blark. 3]3p)q 2
et od Blosme Liijq

CRDL = Contract Required Detection Limit, See Attached Detection Limits
N/a- Wﬂ,% Avaldalder Ko~ Neniurer/




Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

METHQD BLANK RESULTS

Aromatic Volatile Organics in Soil
Modified EPA Method 80208

GTEL Sample Number| METHOD - - -
BLANK
GTEL File ID| 20MBLO326A - - -
Date Analyzed| 03/26/92 - - -
Detection
Analyte Limit, mg/kg Concentration, mg/kg (dry)
Benzene 0.10 < 0.10 - -- -
Toluene 0.25 < 0.25 - - --
Ethyl Benzene 0.40 < 0.40 - - --
Xylenes (total) 0.85 < 0.85 - --
Chlcrobenzene 0.20 < 0.20 - .- -
1,2-Dichlorobenzene Q.26 < 0.26 - -- --
1,3-Dichlorobenzene 0.26 < 0.26 -
1,4-Dichlorobenzene 0.20 < 0.20 - - -
Detection Limit Multiplierd 1.00 - --

a Test Methods for Evaluating Sciid Waste, SW-8486, Third Edition, Revision 0, US EPA November 1386,
Methanolic extraction by EPA Method 5030 (purge and trap). Method moadified to include additional

compounds. '
b The detection limit multiplier indicates the adjustments made to the data and detection limitsas a result
of dilutions and percent solids.

BGTEL
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

METHOD BLANK RESULTS

Aromatic Volatile Organics in Scit - Low Level
Modified EPA Method 80208

GTEL Sample Number| METHOD - - -
BLANK
GTEL File ID| 14SBLO330A - -- -
Date Analyzed| 03/30/982 - - -
Detection
Analyte Lim#, ug/kg Concentration, ug/kg (dry)
Benzene 1.0 < 1.0 - - —
Toluene 1.7 <17 - -- -
Ethyl Benzene 1.0 <1.0 - -- -
Xylenes (total) 2.0 <20 - - -
Chlorobenzene 1.0 <1.0 - --
1,2-Dichlorobenzene 1.7 < 1.7 - - -
1,3-Dichlorobenzene 1.7 < 1.7 - --
1,4-Dichlorobenzene 1.7 < 1.7 -- --
| Detection Limit MultiplierD 1.00 - -

a Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, Table 2, US EPA November

1886; sample prepared by low level salvent extraction and purge and trap. Method modified to inciude
additional compounds. Results are reported on a dry weight basis.

b The detection limit multiplier indicates the adjustments made to the data and detectionlimits as a result

of dilutions and percent solids.

/!
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Client Number: 011105470
Project ID: Not Applicable

Work Order Number: N2-03-652

METHOD BLANK RESULTS

Purgeable Aromatics in Water
Modified EPA Method 80208

GTEL Sample Number

METHOD
BLANK

GTEL File ID

20WBL0401A

Date Analyzed

04/01/92

Analyte

Detection
Limit, ug/L

Concentration, ug/L

Benzene

0.2

Toluene

0.5

Ethyl Benzene

0.8

Xylenes (total)

1.7

Chiorobenzene

0.2

1,2-Dichlorobenzene

g.4

1,3-Dichlorobenzene

0.4

1,4-Dichlorobenzene

0.3

Detection Limit Multiplier

j

compounds.

GTEL Milford, NH
N203652A.D0C:13

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986,
Methanolic extraction by EPA Methad 5030 (purge and trap). Method modified to inciude additional

B GTEL

ENVIRONMENTAL
WP LA30RATORIES, INC




Client:

Osmose
Job # :011-105-470

Page [ Of |
GROUNDWATER TECHNOLOGY, INC.
VOILATILE SURROGATE SPIKES

Audit Date:04/22/92
Matrix:sol/aq Units:ug/kg/1l Audited By: KMG

Sample
Number

No.
Yes

Spi
No

kes OK? %Recovexry OK? Surrogates
Note Yes No Note outside Criteria

MW13 6-8

v’

/ TUNL

MW13 8-1

SB2 2-4

Mwl4 10-

MW1l4 61-

MW12 6-8

MW12 18-

SB2 8-10

RINSEATE

FIELD BL

TRIP BLK

%¥Recovery Range:




Waork

Client Number: 011105470
Project ID: Not Applicable
Order Number: N2-03-652

SURROGATE RECOVERY RESULTS

Volatile Organics in Solil
(Trifluorotoluene)
EPA Method 8020

Sample Amount Added, ug/L Surrogate Recovery, %
METHOD BLANK (03/26/92) 47.8 75.2
0365205 47.6 72.2
0365206 47.6 72.4
03652-13 47.6 70.4
03652-01 MS 47.6 70.5
03652-01 DUP 47.8 69.4 ]
Acceptability Limits@ 45-125%
a Laboratory generated acceptabitity Himits updated 07/11/91.

MS Matrix Spike.
oupP Sample Duplicate.

GYEL Miiford, NH
N203652A.D0C:16

BGTEL

ENYIRONMENTAL
W _ABORATORIES, INC




Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

SURROGATE RECOVERY RESULTS

Volatile Organics in Soil - Low Level
(Trifluorotoluene)
EPA Method 8020

Sample Amount Added, ug/L Surrogate Recovery, %
METHOD BLANK (03/30/32) 47.6 30.3
03652-01 ) 47.6 77.5
03652-02 47.6 81.2
03652-03 47.6 52.0
03652-04 47.6 66.2
03652-14 47.6 60.7
03652-01 MS 47.6 84.0
03652-01 DUP 47.6 86.3
Acceptability Limitsd 45-125%
a Laboratory generated acceptabitity imits updated 07/11/91.

MS Matrix Spike.
DUP Sample Duplicate.

BGTEL

GTEL Milford, NH . ENVIRONMENTAL
N203652A.00C:17 -
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

SURROGATE RECOVERY RESULTS

Purgeable Aromatics
(Trifluorotoluene)
Modified EPA Method 8020

Sample Amount Added, ug/L Surrogate Recovery, %
METHOD BLANK (C4/01/82) 47.6 67.2
03652-10 47.6 84.8
03652-11 47.6 83.4
03652-12 47.6 86.3

Acceptability Limits@ 45-125%

a Laboratory generated acceptabitity timits updated 07/11/91.
MS Matrix Spike.
DUP Sample Duplicate.

BGTEL

-GTEL Miford NF - oA AL




Page / Of /

GROUNDWATER TECHNOLOGY, INC.
VOLATILE MATRIX SPIKES

Client: Osmose Audit Date:04/22/92
Job # :011-105-470 Matrix:sol/aq Units:ug/kg/l Audited By: XMG

Sample Analysis |Time | No. Spikes OK? $Recovery OK? Compounds
Number Date Yes | No Note Yes |No |[Note out of spec

W13 6-8 | 5jacigs | mi | V| / o
MW13 8-1 [ I

SB2 2-4 J;

Mw1l4 10-

3/30/92
3/3i)aa

MW1l4 61-

Mwl2 6-8

Mwl2 18-

SB2 8-10

RINSEATE

FIELD BL

TRIP BLK




Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

MATRIX SPIKE RECOVERY

Purgeable Aromatics
Modified EPA Method 8020

Sample Spiked: 0365201 Client ID:  MW-14 (10-12)
Date of Analysis: 03/26/92 Matrix: Sail
Standard ID: B31SM1002

Sample Spike MS MS %
Results, Amount, Resuits, mg/kg| Percent | Acceptabitity
Compound mg/kg mg/kg Recovery Limits, %@

Benzene < 012 10.1 10.3 102 40-160
Toluene < 0.29 9.63 10.3 102 40-160
Ethyl Benzene < Q.47 10.0 11.5 115 40-180
Xylenes (total) < 1.80 30.5 34.5 113 40-160

a Laboratory generated acceptabitity Himits updated 4/88.
NA  Not Applicable; % Recovery is not caiciutated when original sample amount exceeds five times the
spike amount.

DUPLICATE SAMPLE RECOVERY

Purgeable Aromatics
Modified EPA Methed 8020

Sample Number: 03652-01 ClientiD:  MW-14 (10-12)
Date of Analysis: 03/26/92 Matrix: Soil

Sample Results, | Duplicate Resuits, Acceptability
Compound ma/Kg mg/Kg Limits, %2

Benzene < 0.12 < 0.11 NA 40
Toluene < 0.29 < 0.28 NA 40
Ethyl Benzene < .47 < 0.45 NA 40
Xylenes (total) - < 1.80 < 0.96 NA 40

a Laboratory generated acceptabitity timits updated 4/88.
NA  NotApplicable; % RPD is not calculated when sample values are less than 10 times the detection
limit.

f BGTEL

GTEL Milford, NH ENVIRONMENTAL
N203652A.D0C:21 W LASORATORIES, INC




Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

MATRIX SPIKE RECOVERY N

Purgeable Aromatics - Low Level
Modified EPA Method 8020

Sample Spiked: 03652-01 Client ID:  MW-14 (10-12)
Date of Analysis: 03/31/52 Matrix: Sail
Standard ID: B32AC086 :
T
| Sample Spike MS MS %
| Results, |Amount, ug/kg | Resuits, ug/kg | Percent | Acceptability
Compound ug/kg Recovery Limits, %2
Benzene < .83 20.0 22.2 111 40-160
Toluene < 157 20.0 19.4 97.0 40-160
Ethyl Benzene < 0.83 20.0 18.0 90.0 40-160
Xylenes (total) < 1.85 60.0 55.8 93.0 40-160

a Laboratory generated acceptability Hmits updated 4/88.
NA  Not Applicable; % Recovery is not calculated when original sampie amount exceeds five times the

spike amount.

DUPLICATE SAMPLE RECOVERY

Purgeable Aromatics - Low Level
Modified EPA Method 8020

Sample Number: 03652-01 Client {D:  MW-14 (10-12)
Date of Analysis: 03/31/92 Matrix: Soil
Sample Results, | Duplicate Restts, Acceptability
Compound ug/kg ug/kg RPD, % Limits, %3

Benzene ’ <0.93 < 0.93 NA 40
Toluene < 1.57 < 1.58 NA 40
Ethyl Benzene < 0.93 < 0.93 NA 40
Xylenes (total) < 1.85 < 1.86 NA 40

a Laboratory generated acceptability Himits updated 4/88.
NA  Not Applicable; % RPD is not calculated when sample values are less than 10 times the detection

limit.

BGTEL
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DATA VALIDATION REPORT
OSMOSE WOOD PRESERVING, INC.
BUFFALQ, NEW YORK SITE

POLYNUCLEAR AROMATIC HYDROCARBONS ANALYSIS

Samples Collected: March 17-20, 1992

Report Prepared: April 28, 1992

Prepared By:
Groundwater Technology, Inc.
223 Wilmington-West Chester Pike
Chadds Ford, Pennsylvania 19317
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Preface to Data Validation

The concept of data validation has been developed over the past decade to assure that the quality
of the data generated as a resuit of faboratory analysis by USEPA's Contract Laboratory Program
protocols is acceptable. Guidelines for data validation have been established by the USEPA Data
Review Work Groups, for the Hazardous Site Evaluation Division, and are published in documents
entitled, Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses, and

Laboratory Data Validation Functional Guidelines for Evaluating inorganics Analyses.

These documents are availabte to the pubtic and wili be strictly adhered to during the data review of
these packages analyzed by GTEL Environmental Laboratories, Milford, New Hampshire. Before
reading the data validation reports prepared by Groundwater Technology, inc., some Insight and
explanation is offered for the application of the data.

The purpose of the data validation repart is to inform the data user of problems that were
encountered during the analysis of the samples. The qualifiers secticn states the major points of
concern and places restrictions on the usage of data with "qualifiers” such as B, J, or R.
Qualification of data with respect to the amount of contamination in the blanks (method, field, rinsate
or trip) associated with a set of samples is a dependable means of assessing procedures, container
cleanliness and laboratory procedure. For example, if acetone, a common laboratory contaminant,
was found at 50 pg/! in a trip biank, 15 pg/1 in the laboratory’s method blank and 20 pg/i in the field
blank, a qualifier would be written stating that, “ail positive results in samples X,y.z, associated with
the trip blank are questionable.” This means that any positive results from a sample tess than ten
times the amount found in the blank having the highest contamination source {in this case the trip
blank, at 50 pg/l) is probably from the blank. Any samples related to this trip blank having results
less than 500 pg/| are questionabie, attributable to the degree of container cleaniiness. Other

examples are attached.

Another area of concern is holding time and preservation of the samples. The chain-of-custody is
examined for the date of samptling, date samples were relinquished to the courier, preservation
methods, date received at the laboratory and any comments that were made by the taboratory’s
sample custodian. The date of sampte collection is compared with the date of sample receipt,
extraction and/or analysis; if the number of days between sample colection and sample

extraction/analysis is outside of the acceptabie range then these resuits must be considered

1 e,
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estimated. The methods of sample preservation used can alter the acceptable hotding time range.
The effects of long-term storage even under refrigeration cannot be predicted due to variabte

matrices from site to site, or from sample to sample on site.

A qualifier may also be applied to the data if surrogate spike recoveries fali outside the quality
control limits. Surrogate spike compounds are added to every sample and biank to monitor the
laboratory’s performance, however the sample matrix itself may contribute to the poor recovery of
surrogate compounds. For example, samples with Interferences or high analyte concentrations may
cause unusual surrogate recoveries. Sometimes reanalysis (or re-extraction) is necessary to

determine if the source of the probtem is faboratory- or sample matrix-related.

Initial and continuing calibrations, along with GC/MS tuning are evaluated and sometimes qualified
for individua! compounds (such as 2-butanone) in the volatile organics fraction. it Is a chronic
problem for many laboratories to obtain steady response factors for 2-butanone {methyl ethyt
ketone) that are stable enough to fail inside the specified criteria. Faise negatives and valid
detection limits are also of concern when qualifying the initiat and continuing catibrations, and the
GC/MS tuning.

The evaluation of blind field duplicates, matrix spike (MS) and matrix spike duplicates (MSD}, are of
importance in assessing field sampling technigues, sample homogeneity, representativeness of
sample points, and laboratory precision. A refative percent difference is calculated for three or more
samples. Criteria are listed on the attached sheets for field duplicates and MS/MSDs. it shouid be
noted that a data package cannot be qualified solely on MS/MSD data. The MS/MSD data merely
confirm matrix interferences and can be used as support for other qualifiers such as surrogate spike

recoveries.

Identification of positively identified compounds is checked with respect to the guidelines. Also the
compound quantitation calcutation and the feasibitity of obtaining the specified detection fimits are
checked.

The tentatively identified compounds {TiCs) found by the mass spectral library search are checked
for goodness of “fit"* against the reference spectrum. if there is a discrepancy between the
laboratory analyst’s interpretation of the spectrum and Groundwater Technology's interpretation, a
qualifier is placed on the compound [n question stating that it is to be considered an unknown or an

isomer of that compound. Most oiten the laboratory will qualify the resuits as estimated, due to the

2
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fact that standards for that TIC have not been run (nor are they required}. Quantitation of TiCs is
based on the total quantitation method.

Data that may not meet certain criteria rarely cause an entire case to be qualified as unusabie (R}
because other parameters validated are acceptable. However, data for particular analytes may be
discarded due to calibration response factors of questionable integrity.

The findings section gives standard as welt as judgmental reasans as to why the data are qualified.
The summary explains point by point each qualifier and places a general status (acceptable,

provisional or acceptable) on the entire data package.
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QUALIFIER DEFINITIONS

Unusable data.
Analyzed but undetected.

Estimated.

Undetected but the associated value is estimated and may inaccurate or imprecise.

Compound has been detected in a blank. indicates that the compound’s presence is
qualitatively questioned, due to contamination in an associated blank.

Dilution Factor.

—
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The following are examples of apptication of the blank gualification guidelines. Certain
circumstances may warrant deviations from these guidelines.

Case 1: Sample result is greater than the Contract Required Quantitation Limit
(CRQL), but is less than the required amount {5x or 10x} when compared to
the blank result.

Blank Result

CRQL

Sample Result

Qualified Sample Result 60B

In the example for the 10x rule, a sample resuit less than 70 (18 x 7) wouid
be qualified as questionable (B}. In the case of the 5x rule, sample resuit
less than 35 (5 x 7) would also be qualified as questionabie (B).

Sample result is less than the CRQL, and is alsc iess than the required
amount (5x or 10x) when compared to the blank resuit.

RULE
1ox  5x

Blank Result

CRQL

Sample Resuilt

Qualified Sample Result 48

Case 3: Sample result is greater than the CRQL and the required amount (5x or 10x)
when compared to the blank resutt.

RULE
10x  5x

Blank Result 10
CRQL 5
Sample Resuit 120
Qualified Sample Result 120

For both the 10x and 5x rules, sample resuits exceeded the adjusted biank
results of 100 (10 x 10) and 5@ {5 x10), respectively.

e~
{_;;j@ GROUNDWATER
i TECHNOLOGY




QUALITY ASSURANCE REVIEW POLYNUCLEAR AROMATIC
HYDROCARBONS ANALYSIS

OSMOSE WOOD PRESERVING, INC.

BUFFALO, NEW YORK SITE

1.0 INTRODUCTION

This review addresses eleven soit samples and two aqueous quality controt samples collected March
17-20, 1992 by Groundwater Technology, inc, Albany, New York, and submitted to GTEL
Environmental Laboratories, Inc., Mitford, New Hampshire for the analysis of polynuciear aromatic
hydrocarbons.

Items reviewed in this data package include:

chain-of-custody records,

analytical holding times,

calibration verification,

ali applicable blank samples,

matrix spike/matrix spike dupticate recoveries,
surrogate spike recoveries,

data completeness, and

an overall assessment of the batch.

It should be noted that these samples were analyzed using EPA methodology, but only a "Blue

Level” data package was compiled. Therefore, no raw data was available to the reviewer. Where
applicable, the reviewer used the labaratory QA nonconformance summary to vaiidate the

associated client sample resuits.
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TABLE 1.0
APPLICABLE SAMPLE NUMBER

GT ID ) LAB ID

MW-14 (10-12) 03652-01

MW-14 (61-63) , 03652-02

MW-12 (6-8) 03652-03

MW-12 (18-20) 0365204

MW-13 (68 0365205
MW-13 (8-10) 03652-06
SS-1 0365207

SS-2 03652-08

SS3 03652-08

$S-2 (24) 03652-13

SB-2 (8-10) 03652-14

RINSEATE BLANK 03652-10

FIELD BLANK 03652-11

2.0 FINDINGS AND DISCUSSION

After a thorough review of all availabte data it was determined that the use of data qualifiers is not
necessary. )

3.0 SUMMARY
After thoroughly reviewing all availabte data it was determined that the laboratory has adequately
performed all analyses since:
. chain-of-custody records were compiete,

analytical holding times were met,

all applicable blank samples were contaminant-free,

matrix spike/matrix spike duplicate recoveries were acceptable, and

data were complete.

[ @ GROUNDWATER
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Although no major problems were associated with this data package, one minor issue was
addressed:

Poor terphenyl d-14 surrogate recoveries (%R) were associated with two samples:

. MW-13 (8-10) 358%R, and
. SS-3 255 %R

These results were outside of the quality control timits, 33-141 %R. High ditution factars were
associated with these samples and it is passibie that this occurrence affected the surrogate
recoveries.

It should be noted that poor terphenyl d-14 results can be an indication of acid fraction interferences
and might indicate the need to qualify the assoclated acid fraction results. in this particutar case,
only base-neutral fraction compound results were reported. Therefore, it was not necessary to
qualify client sample results in this batch due to poor acid fraction surrogate resuits.

For specifics on this quality assurance review, refer to the attached support documents.

GROUNDWATER TECHNOLOGY, INC.

iy CHAL - Lo
KimberiymcGhee-Gould/ Date: Aprit 28, 1992
QA/QC Supervisor

P:\PROJECTS\OSMOSE\PAH.RPT
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POLYNUCLEAR AROMATIC HYDROCARBON SUPPORT DOCUMENTATION
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Page / of /

DATA SUMMARY FORM: O R G A NI C S

Po(y'wduuu Avoradic H\deécb#bw/ls v Sos/

site Name: (ISmpSet ; SOIL SAMPLES
(Hg/Kg)

Case #1i Sampling Date(s): 3//17/92- 3/20/92
To calculate sample quantitation limit:
(QL * Dilution Factor) / ((100 - % moistura)/100)

sample No. | MAR/ALI0AY Miv-1¢(bl-63]m 42 (6 XY fw-12 (1720 nw-13( £-8)|[miw-13(§-16)[ 55~ S3- 2. SL-3

Dilution Factor

X Moisture 18. 1 /Z. 2 20,9 /‘}72 /R 2 /3é i/é Iqélb—‘ ;'2{‘)1 /

Location

COMPOUND
Napthalene 230000 10000
Acnaphthyiene,
|-Methy] ndothalene 570000
2-me +hyinaptralene - 300000
Alenaphihene. /20000
Fluprene - L8000
Phenan+hrenc. 15 900
Ankhracene. 10000
Fluoranthene 59000
Rrene
Fnzol a) anthracene : 7500
Chrysene. ; 2600
Bewlzof B) Cluproanihene - ¥ K 2700
Bevzol K Elupcrandiene . /1§00
bBnzolQ) purene : fr ' 2900
Dibenz [a,% Janthracene) ' : 200
La.hilxnsiene / (10
endti 2, et pyrere; : - 450

QL = Quantitation Limit . SEE NARRATIVE FOR CODE DEFINITION
revised 07/%
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DATA SUMMARY FORM: O RGA N I C S . .
Poijwaaw Avornalic /{szﬁmcar/ycnj m Seil
SOIL SAMPLES

' (1Hg/Kg)
Case #3. Sampling Date(s): 3//7/92 ~ 3/20/92

Site Name: (JSmopS€

To calculate sample quantitation limit:
(L * Dilution Factor) / ((100 - % moisture)/100)

Semple No. SS8-2 {2'4) S3-2 (57’/03
Dflution Factor
X Moisture A /(z‘f

Location

COMPOUND
Oprhalene
ACena ptnyiene
|- Methyl Xapthalene
2- Met+hy | napthadent.
ACenapihene.
Flyore e
Prenanthrene.
Anthracene
Flupranthene
yrene.
Bénzp@] anthracene
Chrysene.
_"VBW%C blLluoranthene
BenZolklfluoranhene.
Bonzolad pyrene
-D { b@nl@' )] %37 a n""/’"’ﬂ
BenzoLqih, 1 gorylene
ol 2 3l ¥ yyend]

OL = Quantitation Limit SEE NARRATIVE, FOR CODE DEFINITION:

revised 07 /91
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DATA SUMMARY FORM!: ORGANTICS
Poljmucuwu Avvnatic HuydwCotrbons m walin

WATER SAMPLE

Site Names: (smose
(Hg/L)

Case #: Sampling Date(s): 3//7/92 — 3/20/9R

To calculate sample quantitation limit:
(QL * Dilution Factor)

Binseate Bk Field Blan
e /<O

Mapthalene

A Cenapthylene

|- Methulnt pthod ené
2 - methylnaprhalent
Accraphthene,
Flyprene.
Fhenanithrene
Anthracene.
Elupranthén &
Hyrene,

Bonzola lartracene
14SEYIE.

BT Flypranthent
Benzof K [Liuoranthene
Benzo 2] pirene.
DibenZ L3, Janthreere

zola ki | penylene
indenot LA 3 'édjjpgme

QL = Quantitation Limit SEY NARRATIVE FOR CODE DEFINITION
' reviged 07/90



Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

QA NONCONFORMANCE SUMMARY

1.0 Method Blank Analysi

1.1 Zero target compound(s) were found in the method blank.
2.0  Calibration Verification
2.1 The control iimits were exceeded for zero calibration check compounds.
3.0 rrogat mpound Reggveri
3.1 The recovery limits were exceeded for one surrogate compaound for EPA Method 8310 in two
samples due to interference from the presence of high concentrations of analytes in the

samples. One surrogate out of control does not invalidate the reported restuits.

4.0 Matrix Spike (MS) Accuyracy

4.1 Therecovery limits were exceeded in the batch spike for zero compounds.

5.0 mple Duplicate Precisi

5.1 The maximum relative percent difference (RPD) was/were exceeded for 2ero compound{(s}
in the sample duplicate.

6.0 Sample Integrity

6.1 Sample handling and hoiding time criteria were met.

ENVIRONMENTAL
W LA20RATORIES, INC

GTEL Milford, NH
N203652A.D0C:10




Page / Of y
GROUNDWATER TECHNOLOGY, INC.
SEMI-VOLATILE HOLDING TIMES

Audit Date:04/22/92
Matrix:sol/ag Units:ug/kq/l Audited By: KMG

Client: Osmose
Job # :011-105-470

Sample
Number

Sample
Date

Xtract
Date

Date
Rec'd

Analysis
Date

Time

Gulidelines
40CFR |SW-846

CLp

out

MW1l4 10-

3/i7 /92

2/24152 | 3126192

H3/9.2

A

MW1l4 61-

318192

3/2b]92

43 (G2

MW1l2 6-8

3/14]a2

3jabl{72

)39 2

MW12

18-

3f14/42

3/26 /92

4/3/92

MW-13 6-

3h4 /92

326 kg2

4/3/9 a

MW13 8-1

3019/92

3)26 /G 2~

4 ]G 2

S8-1

3)i¢ 192

3jaslao.

et ]

55-2

3118193

3/26/92

H4]u)ga

§5-3 .

31592

3j26/92

Hldt[G2

SS-2 2-4

3)20/92

3/a6/92

dAl]ga

iSB-2 8-1

32092

3jabla2

o) ]9 2

RINSEATE

3j206/G2

3/27/9 2

Harlgx

FIELD BL

32042

3)27/92

Hal92

Comments: 11p4-bj/hffm¢uaa4w_'WA4"4A7uJJJuQ_ Lo Aeanuthr

Guideline

Holding Times:
Solid
Liquid

CLP
10 days
5 days

SW-846
14 days
14 days

ECRA 40 CFR Part 136
14 days

7 days
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

ANALYTICAL RESULTS

Polynuclear Aromatic Hydrocarbons in Soil
EPA Method 83108

GTEL Sample Number| 03652-G1 03652-02 036852-03 0365204

Client |dentification MW-14 MW-14 MW-12 MW-.12
(10-12) (61-63) (6-8) (18-20)

Date Sampled| 03/17/92 | 03/18/92 | 03/19/92 | 03/19/92
Date Extracted| 03/26/92 | 03/26/92 | 03/26/92 | 03/26/92
Date Analyzed| 04/03/92 | 04/03/92 { 04/03/92 | 04/03/92

Detection
Analyte Limit, ug/kg Concentration, ug/kg

Naphthalene <73 < 70 <76 < &9
Acenaphthylene < 83 < 89 <98 < 89
1-Methylnaphthalene <73 < 70 <76 < 69
2-Methylnaphthalene <73 <70 <76 < 69
Acenaphthene <73 < 70 <76 < 69
Fluorene . <85 < 8.1 < 8.8 < 8.1
Phenanthrene < 25 < 24 < 27 < 24
Anthracene < 27 < 26 < 28 <25
Fluoranthene . < 8.5 32 18 < 8.1
Pyrene ! < 11 <10 <1 < 10
Benzo[a]anthracene . < 0.52 11 4.1 < 0.49
Chrysene . < 6.1 < 5.8 < 6.4 < 5.8
Benzo(b]fluoranthene . < 0.73 9.5 5.8 0.78
Benzo[kmuoranthené < 0.69 6.3 3.4 < 0.66
Benzo(a]pyrene . < 0.93 12 6.0 < 0.89
Dibenzofa,h]lanthracene . <12 1.2 <13 <1.2
Benzo[g,h,ilperylene . < 3.0 8.6 3.5 < 2.9
Indeno{1,2,3-cd]pyrene . < 1.7 5.1 2.4 <18
Detection Limit Multiplier® 1.21 1.16 1.27 1.15
Percent Solids, % 81.9 86.8 80.0 85.8

Test Methods for Evaluatin% Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986,
Extraction by EPA Method 3550 (tow level sonication). Results are re orted on a dry weight basis.

The detaction limit muttiplier indicates the adjustments made to the daia and detection imis as a result
of dilutions and percent solids.

HGTEL

GTELMl”Ord, NH A I RONMENTAL
N203652A.00C:6 WP (AsORAIORIES. INC




Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

ANALYTICAL RESULTS

Polynuclear Aromatic Hydrocarbons in Soil
EPA Method 83108

0365207
SS-1

03652-05 03652-06

MW-13 MW-13
(6-8) (8-10)

03652-08
§8-2

GTEL Sample Number
Client ldentification

-

Date Sampled

03/19/92

03/19/92 | 03/18/92

03/18/92

Date Extracted

03/26/92

03/26/92 | 03/26/92

03/26/92

Date Analyzed | 04/03/92C

04/04,/92¢

04/04/92

04/04/92€

Detection

Analyte Limit, ug/kg

Concentration, ug/kg

Naphthalene

2300004

< 770

5700

Acenaphthylene

< 3500

< 8980

< 2100

1-Methyinaphthalene

57000

< 770

< 1600

2-Methyinaphthalene

3000004

< 770

6900

Acenaphthene

120000

< 770

< 1600

Fluorene

680000

120

4300

Phenanthrene

1500004

440

20000°

Anthracene

10000

340

< 12000¢€

Fluoranthene

590004

1200

30000€

Pyrene

< 410

< 120

< 250

Benzo[a]anthracene

7500

430

11000€

Chrysene . 72

2600

200

5100

Benzo[b}fiuoranthene . 75

2700

520

9700¢

Benzofk]fluoranthene 52

1800

300

5800€

Benzofa]pyrene . 92

2900

670

12000€

Dibenzo[a,hlanthracene . < 11

200

79

1500

Benzo[g, A,ilperylene . 43

1100

400

5900

Indeno(1,2,3-cd]pyrene < 16

450

280

4300

Detection Limit Multiplier® 11.4C

45.6

12.8

27.48

Percent Solids, % 87.8

86.4

78.4

73.5

Test Methods for Evaluatln% Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986,
Extraction by EPA Method 3550 (ow level sonication). Results are reported on a dry weight basis.
The detection limit multiplier indicates the adjustments made to the data and detection limits as a result
of dilutions and aercent solids.

Detection Limit Multiplier for analyte noted = 114; Date Analyzed=04/14/92.

Detection Limit Muitiplier for analyte noted =812; Date AnglaYzed=O4/10/92.

Detection Limit Muiltiplier for analytes noted =548; Date A yzed =04/11/92.

.4
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ANALYTICAL RESULTS

Client Number: 011105470
Project ID: Not Applicable

Polynuclear Aromatic Hydrocarbons in Soit

EPA Method 83102

Work Qrder Number: N2-03-652

GTEL Sample Number

0365209

03652-13

03652-14

Client |dentification

SS-3

$S-2 (2-4)

SB-2 {8-10)

Date Sampled

03/18/92

03/206/92

03/20/92

Date Extracted

03/26/92

03/26/92

03/26/92

Date Analyzed

04/04/92f

04/04/92

04/04/92

Detection

Analyte Limit, ug/kg

Concentration, ug/kg

Naphthalene

10000

<73

320

Acenaphthylene

< 2000

< 383

< 85

1-Methylnaphthalene

< 1600

<73

< 66

2-Methyinaphthalene

< 1600

<73

150

Acenaphthene

< 1600

<73

< 66

Fluorene

8000

10

8.7

Phenanthrene

29000f

<25

< 23

Anthracene

< 12000f

92

< 24

Fluoranthene

50000f

74

< 7.7

Pyrene

< 240

< 8.9

Benzo(a]anthracene

+7000f

26

0.90

Chrysene

8300f

9.0

< 5.5

Benzo[b}fluoranthene

14g00f

21

< 0.66

Benzo(k]fluoranthene

s500f

14

< 0.63

Benzo[a]pyrene

17000f

26

< (.85

Dibenzo[a,h]anthracene

2200

2.2

< 1.1

Benzo[g,h,ijperylene

8500

15

<28

indenoft,2.3-cd]pyrene

6400

8.3

<15

Detection Limit Multiplier®

26.6f

1.21

1.10

Percent Salids, %

71.9

83.4

88.6

Test Methods for Evaluatin% Solid Waste, SW-846, Third Edition, Revision 0, US EPA Novembar 1386;

Extraction by EPA Method

of dilutions and percent solids.

Detection Limit

GTEL Milford, NH
N203652A.00C:8

550 {low level sonication). Re
The detection limit muitiplier indicates the adjustments mad

ultiplier for analyte noted =532; Date Analyzed =04/11/92.

sults are reported on & dry weight basis.
e to the data and detection limits as a result
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ANALYTICAL RESULTS

Client Number: 011105470
Project ID: Not Applicable

Polynuclear Aromatic Hydrocarbons in Water

EPA Method 83102

Work Order Number: N2-03-652

GTEL Sample Number| 03652-10 | ©03652-11 - -
Client Identification| RINSEATE FIELD - -
BLANK BLANK

Date Sampled| 03/20/92 03/20/92 - -

Date Extracted| 03/27/92 | 03/27/92 - -

Date Analyzed| 04/02/92 | 04/02/92 - -

Detection
Analyte Limit, ug/L Concentration, ug/L

Naphthalene 1.8 < 1.8 <1.8 - -

Acenaphthylene 2.3 <23 <23 - -

1-Methylnaphthalene 1.8 <18 <18 - -

2-Methylnaphthalene 1.8 <18 <18 - -

Acenaphthene 1.8 <1.8 <18 -- -

Fluorene 0.21 < 0.21 < 0.21 - -

Phenanthrene 0.64 < 0.64 < 0.64 - -

Anthracene Q.66 < 0.66 < 0.66 - -

Fluoranthene 0.21 < 0.21 < 0.21 - -

Pyrene 0.27 < 0.27 < 0.27 - -

Benzo(a)anthracene 0.013 < 0.013 < 0.013 - -~

Chrysene 0.15 < 0.15 < 0.15 - -

Benzo(b]fiuoranthene 0.018 < 0.018 < 0.018 ~ -

Benzo(k]fluoranthene 0.017 < 0.017 < 0.017 - -

Benzo(a]pyrene 0.023 < 0.023 < 0.023 - -

Dibenzo[a,hjanthracene 0.030 < 0.030 < 0.030 - -

Benzo[g,h,lperylene 0.076 < 0.076 < 0.076 - -

Indenof1,2,3-cd]pyrene 0.043 < 0.043 < 0.043 - -~
Detection Limit Multiplier® 1.00 1.00 - -

a Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision Q. US EPA November 1386,

Extraction by EPA Method 3510 (liquid-iquid). o
b The detection limit multiplier indicates the adjustments made to the data and detection limits for sample

dilutions.

BGTEL

ENVIRONMENTAL
WP (A20RATORIES. INC

GTEL Milford, NH
N203652A.00C:9



Page | of |
GROUNDWATER TECHNOLOGY, INC.
SEMI-VOLATILE BLANK ANALYSIS

Client: Osmose Audit Date:04/22/92
Job # :011-105-470 Matrix:sol/ag Units:ug/kg/1 Audited By: KMG

Sample Analysis Correct # <5X CRDL for <CRDL for all TCL
Number of Blanks Phthalates? BNA in Blanks?
Date |[Time |Yes |[No |[Note | Yes No Note Yes No Note

MW14 10= |l gi0a| K/A / /
MW14 61-

MW1l2 6-8

MW12 18-

MWw-13 6-

MW13 8-1

Ss-1

SsS-2

Ss5-3

S5-2 2-4

SB-2 8-1

RINSEATE

FIELD BL

Comments: eppod Blan b 8S0326-1 sxFracted 3/26/92 MO aLl
a/maljgcd 4/3 /92 co unda

Lybracted 3/27/% .2 ,MO~ZQW ati
cvmﬂfjgad 4/2/9.2 60n%ﬂ0“ﬂ4dzz

(&~ pmdormmctam Nt st dadid . T Meupusta
CRDL = Contract Required Detection Limit
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

METHOD BLANK RESULTS

Polynuclear Aromatic Hydrocarbons in Soit
EPA Method 83102

GTEL Blank ID BS0326-1
GTEL File ID BS203261
Date Extracted 03/26/92
Date Analyzed 04/03/92
Detection
Analyte Limit, ug/kg Concentration, ug/kg
Naphthalene 60 < 58
Acenaphthylene 77 <76
1-Methylnaphthalene 60 < 58
2-Methylnaphthalene 60 < 58
Acenaphthene 60 < 59
Fluorene 7.0 < 6.9
Phenanthrene 21 < 21
Anthracene 22 < 22
Fluoranthene 7.0 < 6.9
Pyrene 8.0 <89
Benzo[a)anthracene 0.43 < 0.42
Chrysene 5.0 <49
Benzo(b]fluoranthene 0.60 < 0.59
Benzofk]fiucranthene 0.57 < 0.56
Benzo(a]pyiene ‘ 0.77 < 0.76
Dibenzofa, hjanthracene 1.0 < 0.99
Benzo(g,h,/]perylene 2.5 <25
Indenof1,2,3-cd]pyrene 1.4 <14
Detection Limit Multiplier 0.987

a Test Methods for Evaluating Sotid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986;

Extraction by EPA Method 3550 (tow tevel sonication). Results are re
b The detection limit muitiplier indicates the adjustments made to the data

of dilutions and percent solids.

GTEL Milford, NH
N203652A.00C:14

rted on a dry weight basis.
and detection limis as a result
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

METHOD BLANK RESULTS

Polynuclear Aromatic Hydrocarbons in Water
EPA Method 83108

GTEL Blank ID BW0327-1
GTEL File ID BW20321
Date Extracted 03/27/92
Date Analyzed 04/02/92
Detection
Analyte Umit, ug/L Concentration, ug/L
Naphthalene 1.8 < 1.8
Acenaphthylene 2.3 <23
1-Methylnaphthalene 1.8 <18
2-Methylnaphthalene 1.8 <18
Acenaphthene 1.8 < 1.8
Fluorene 0.21 < 0.21
Phenanthrene 0.64 < 0.64
Anthracene 0.66 < 0.65
Fluoranthene 0.21 < 0.21
Pyrene 0.27 < 0.27
Benzo(a]anthracene 0.013 < 0.013
Chrysene 0.15 < 0.15
Benzo([b]fluocranthene 0.018 < 0.018
Benzofk]fluoranthene 0.017 < 0.017
Benzola]pyrene 0.023 < 0.023
Dibenzo(a,h]anthracene 0.030 < 0.030
Benzolg,h,/lperylene 0.076 < 0.076
Indeno[1,2,3-cd]pyrene 0.043 < 0.043
Detection Limit Multiplier 1.00
a Federal Register, Vol. 49, October 26, 1984. Sample preparation by liquid/tiquid extraction.
b ‘Clj’]rl\&at %er::ction limit multiplier indicates the adjustrments made ta the data and detection limits for sampte

i GTEL

GTEL Milford, NH R NVIRONMENTAL
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Page ; Of
GROUNDWATER TECHNOLOGY, INC.
SEMI-VOLATILE SURROGATE SPLKES

Client: QOsmose Audit Date:04/22/92
Job # :011-105-470 Matrix:sol/ag Units:ug/kg/l Audited By: KMG

No. Spikes OK? %$Recovery OK? Surrogates
Sample |Yes No Note Yes No Note Outside Criteria

Number

MW14 10-| ./

MW14 61-
MW12 6-8
MW12 18-
MW-13 6-

MwW1l3 8-1

'ﬁyphﬁquiH- 35872
80 L & 33141 1 ~

Ss-1

585-2

Junphingl =14 2557 £

S53-3
GC g b~ 3314l 1 £

iSS-2 2-4

SB-2 8-1

RINSEATE

FIELD BL

%Recovery Range:
%¥Recovery Range:

|
lo
i

|

i

i

i

|

i
®
i
1
i

i

i
1
o
1

i
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

SURROGATE RECOVERY SUMMARY

Polynuclear Aromatic Hydrocarbons in Soit
EPA Method 8310

Percent Recovery, %

GTEL Sample ID S S2
(NBZ) (TPH)

BS0326-1 81.6 118
03652-01 99.7 112
0365202 94.2 117
03652-03 4.1 107
03652-04 93.9 109
03652-05 (04/03/92) 101 97.0
03652-05 (04/14/92) 108 103
03652-06 (04/04/92) 61.1 358*
03652-06 (04/10/92) D D
03652-07 60.0 56.3
03652-08 (04/04/92) 133
0365208 (04/11/92) D D

)

)

03652-09 (04/04/92 255*
03652-09 (04/11/92 D D
03652-13 113
03652-14 96.9
0365202 MS 109
03652-02 MSD . 111

rrogat ! Recovery Limits@
NBZ Nitrobenzene-g5 33-141%
TPH Terphenyl-d14 33-141%
Surrogate diluted out. % Recovery not calcutated when surrogate diluted out.
Indicates values outside of acceptabiiity limits. See Nonconformance Summary Section 3.0.

a Recovery limits as per laboratory practice.
Matrix Spike.

MSD Matrix Spike Duplicate.

|GTEL

GTEL Milford, NH ENVIRONMENTAL

W (A30RATORIES. INC.

N203652A.00C:19




Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

SURROGATE RECOVERY SUMMARY

Polynuclear Aromatic Hydrocarbons in Water
EPA Method 8310

Percent Recovery, %

GTEL Sample ID S1 S2
(NBZ) (TPH)
BWQ0327-1 115 125
03652-10 122 131

03852-11 119 : 121

Surrogates Recovery Limits@
S1 NBZ Nitrobenzene-d5 33-141%
S2 TPH Terphenyl-d14 33-141%
D Surrogate diluted out. % Recaovery not calcutated when surrogate diluted out.
* Indicates values outside of acceptabiity limits.
a Recovery limits as per laboratory practice.
MS  Matrix Spike.
MSD Matrix Spike Duplicate.
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Page [/ Of |
GROUNDWATER TECHNOLOGY, INC.
SEMI-VOLATILE MATRIX SPIKES

Client: Osmose Audit Date:04/22/92
Job # :011-105-470 Matrix:sol/ag Units:ug/kg/1l Audited By: KMG

Sample Analysis No. Spikes OK? %¥Recovery OK? Compounds
Number Yes | No Note Yes |No |[Note out of spec
Date Time

W14 10~ | aysjgn | mig | VT d ore
MW1l4 61-

MW1l2 6-8

Mwl2 18-

MW-13 6-

SS-2 2-4

SB-2 8-1

RINSEATE

FIELD BL

Comments: h/A- ,bmfknnvuu&ln,’7u&{,&0%i114ukjxﬂQT/u%nLan%/
j

% Recovery Range
Liquid Solid




Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Polynuciear Aromatic Hydrocarbans in Soit
EPA Method 8310

Sample Spiked: 03652-02 Ciient |D: MW-14 (61-63)

Date Analyzed: 04/03/92 Sciution |D: HI1MS043A

Spike
Added,
ug/L

Sample MS MS
Concentration, | Concentration, { Percent

ug/L ug/L Recovery,
%

100
96.5
113
77.8 103
42.1 83.6
47.4 125
40.9 g1.6
421 111

Acceptability

Compound - Limits, %

D-122
D-139
D-139
D-142
D-185
D-126
D-158
D-116

417
385
427

378

378

378
75.6
37.8
378
37.8
37.8

38.3
< 89.3
< 839.3

< 8.12

10.5
< 255

6.26

< 1.62

Naphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Benzolk]fluoranthene
Indeno(1,2,3-cd]pyrene

Compound

Spike
Added,
ug/L

MSD
Concentration,

ug/L

MSD
Percent
Recovery, %

Acceptability
Limnits:
RPD, %

383

379

433
76.6
34.9
481
41.4
443

89.2
88.0
112
89.1
63.1
124
80.9
115

a87

387

387
77.3
38.7
38.7
38.7
38.7

Naphthalene

Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene

Anthracene
Benzo[k}fiuocranthene
Indeno(1,2,3-cd]pyrene

Column to be used to flag recovery and RPD vatues with an asterisk.
Values outside of QC limits.

T ENVIRONMENTAL
W Ac0RATORIES. INC.

GTEL Milford, NH
N203652A.D0C:23
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DATA VALIDATION REPORT
OSMOSE WOOD PRESERVING, INC.
BUFFALO, NEW YORK SITE

AROMATIC VOLATILE ORGANICS ANALYSIS

Samples Collected: April 2, 1992

Report Prepared: June 10, 1892

Prepared By:
Groundwater Technology, Inc.
223 Wilmington-West Chester Pike
Chadds Ford, Pennsylvania 19317
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Preface to Data Validation

The concept of data validation has been developed over the past decade to assure that the quality
of the data generated as a result of {aboratory analysis by USEPA's Contract Laboratory Program
protocols is acceptable. Guidelines for data vatidation have been established by the USEPA Data
Review Work Groups, for the Hazardous Site Evaluation Division, and are published in documents

entitled, Laboratory Data Validation Functionat Guidetines for Evaluating Orqanics Analyses, and

Laboratory Data Validation Functionat Guidelines for Evaluating inorganics Analyses.

These documents are available tg the pubiic and will be strictly adhered to during the data review of
these packages analyzed by GTEL Environmental Laboratories, Mitford, New Hampshire. Before
reading the data validation reports prepared by Groundwater Technoiogy, inc., some Insight and
explanation is offered for the application of the data.

The purpose of the data validation report is to inform the data user of problems that were
encountared during the analysis of the samples. The qualifiers section states the major points of
concern and places restrictions on the usage of data with "quatifiers” such as 8, J, or R.
Qualification of data with respect to the amount of contamination in the blanks (method, fieid, rinsate
or trip) associated with a set of sampies is a dependable means of assessing procedures, container
cleanliness and laboratory procedure. For exampte, if acetone, a common iaboratory contaminant,
was found at 50 pg/! in a trip biank, 15 pg/l in the laboratory's method blank and 20 pg/i in the field
blank, a qualifier woulfj be written stating that, "all positive results in samples x,y,z, associated with
the trip blank are questionable." This means that any positive results from a sample tess than ten
times the amount found in the biank having the highest contamination source (in this case the trip
blank, at 60 ug/!) Is probably from the blank. Any sampies related to this trip blank having results
less than §00 ug/! are questionable, attributable to the degree of container cleantiness. Other

examples are attached.

Another area of concern is holding time and preservation of the samptes. The chain-of-custody is
examined for the date of sampling, date samples were retinquished to the courier, preservation
methods, date received at the laboratory and any comments that were made by the taboratory's
sample custodian. The date of sampie coltection is compared with the date of sample receipt,
extraction and/or analysis; if the number of days between sample coltection and sample

extraction/analysis is outside of the acceptabie range then these resuits must be considered

1
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estimated. The methods of sampie preservation used can atter the acceptable hotding time range.
The effects of long-term storage even under refrigeration cannot be predicted due to variabie

matrices from site to site, or from sample to sample on site.

A qualifier may also be applied to the data if surrogate spike recoveries falt outside the quality
control limits. Surrogate spike compounds are added to every sampie and biank to monitor the
laboratory’s performance, however the sample matrix itself may contribute to the poor recovery of
surrogate compounds. For exampie, samples with interferences or high analyte concentrations may
cause unusual surrogate recoveries. Sometimes reanaiysis (or re-extraction) s necessary to

determine if the source of the problem is laboratory- or sampie matrix-related.

Initial and continuing calibrations, aiong with GC/MS tuning are evaluated and sometimes qualified
for individual compounds (such as 2-butanone) in the volatile organics fraction. it is a chranic
problem for many laboratories to obtain steady response factors for 2-butanone {methyt ethyt
ketone) that are stable enough to fall inside the specified criteria. False negatives and valid
detection limits are also of concern when qualifying the initiat and continuing calibrations, and the
GC/MS tuning.

The evaluation of blind field dupiicates, matrix spike (MS) and matrix spike duplicates (MSD), are of
importance In assessing field sampting techniques, sampte homogeneity, representativeness of
sample points, and laboratory precision. A refative percent difference is calculated for three or more
samples. Criteria are listed on the attached sheets for field duplicates and MS/MSDs. It should be
noted that a data pac’kage cannot be qualified solely on MS/MSD data. The MS/MSD data merely
confirm matrix interferences and can be used as support for other qualifiers such as surrogate spike
recoveries.

Identification of positively identified compounds is checked with respect to the guidelines. Also the
compound quantitation calcutation and the feasibility of obtaining the specified detection limits are
checked.

The tentatively identified compounds {TiCs) found by the mass spectral library search are checked
for goodness of *fit* against the reference spectrum. if there is a discrepancy between the
laboratory analyst's interpretation of the spectrum and Groundwater Technology's interpretation, a
qualifier Is placed on the compound in question stating that it is to be considered an unknown or an

isomer of that compound. Most often the laboratory will qualify the resuits as estimated, due to the

2
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fact that standards for that TIC have not been run (nor are they required). Quantitation of TiCs is

based on the total quantitation method.

Data that may not meet certain criteria rarely cause an entire case to be qualified as unusabie (R}

because other parameters validated are acceptabte. However, data for particular analytes may be

discarded due to calibration response factors of questionabie integrity.

The findings section gives standard as well as judgmental reasons as to why the data are guaiified.

The summary explains point by point each qualifier and places a general status (acceptable,

provisional or acceptable) on the entire data package.

GROUNDWATER
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The following are examples of application of the blank gualification guidelines. Certain
circumstances may warrant deviations from these quidelines.

Case 1: Sample result is greater than the Contract Required Quantitation Limit
(CRQL), but is less than the required amount {5x or 10x} when compared to
the blank result.

RULE
10x  5X
Blank Result
CRQL 5 5
Sample Result 60 60
Qualified Sample Result 608 60B

In the example for the 10x rule, a sampte resuit less than 70 (18 x 7) would
be qualified as questionable (B). in the case of the 5X rule, sample resuit
less than 35 (5 x 7) would alse be qualified as questionable (B).

Case 2: Sample result is less than the CRQL, and is also less than the required
amount (5x or 10x) when compared to the blank resuit.

RULE
10x  5x
Blank Result 6 6
CRQL 5 5
‘ Sample Result 4) 4J
Qualified Sample Result 48 48
Case 3: Sample result is greater than the CRQL and the required amount (5x or 10x}
when compared to the blank resuit.
RULE
10x 35X
Blank Resuilt 10 10
CRQL 5 5
Sample Resuit 120 60
Qualified Sample Result ‘ 120 60

For both the 10x and 5x rules, sample results exceeded the adjusted biank
results of 100 (10 x 10) and 50 {5 x10), respectively.

DD@ GROUNDWATER
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QUALITY ASSURANCE REVIEW AROMATIC VOLATILE ORGANICS ANALYSIS
OSMOSE WOOD PRESERVING, INC.
BUFFALQ, NEW YORK SITE

1.0 INTRODUCTION

This review addresses eight groundwater sampies and three aquecus guality control samples
collected April 2, 1992 by Groundwater Technology, inc, Albany, New York, and submitted to GTEL
Environmental laboratories, Inc., Milford, New Hampshire far the analysis of aromatic volatile organic

compounds.

ltems reviewed in this data package inctude:

. chain-of-cu'stody records,

. analytical holding times,

. calibration verification,

. all applicable blank samples,

matrix spike recoveries,

. duplicate spike recoveries,
. data completeness, and
. an overall assessment of the batch.

!

It should be noted that these samples were analyzed using EPA methodology, but only a "Blue
Level* data package was compiled. Therefore, no raw data was available to the reviewer. VWhere
applicable, the reviewer used the laboratory QA nonconformance summary to validate the

associated client sample resuits.

GROUNDWATER
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TABLE 1.0
APPLICABLE SAMPLE NUMBERS

GTi ID LAB ID

MW-8 04128-04

MW-9 04128-06

MW-10 04128-05

MW-11 04128-02

MW-12 04128-03

MW-13 0412807

MW-14 04128-01

CW-1 04128-08

RINSEATE BLANK 04130-01

FIELD BLANK 0412809

TRIP BLANK 04130-02

TABLE 2.0
DATA QUALIFIERS

ANALYTE SAMPLE ID ISSUE I QUALIFIER

BENZENE MW-14 (1) B

/
blank contaminant

FINDINGS AND DISCUSSION

The result for benzene in sample MW-14 is questionable due to blank
contamination. Specifically, benzene was detected in the associated
rinseate blank at a concentration of 0.3 ug/l. Using the blank contamination
rule, any benzene detected in the client samples at a concentration less
than 1.5 pg/!l (0.3 ug/! x 5) is considered questionable. Rinseate blank
contamination can be an indication of improper decontamination procedures
in the field.

GROUNDWATER
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3.0 SUMMARY

performed all analyses since:

. chain-of-custody records were complete,

. calibration verification results were acceptabie,

- all applicable laboratory blank samples were contaminant-free,
. matrix spike recoveries were acceptabie,

. duplicate sample restults were acceptabie,

. surrogate spike recoveries were acceptable, and

. data were complete.

GROUNDWATER TECHNOLOGY, INC.

Komdordy T CYhaet - Heuld
Kimbery McGhee-Gould  ~ Date: June 10, 1992
QA/QC Supervisor

7
KMG/il:P:\projects\osmose\voc.rpt

After thoroughly reviewing all availabte data it was determined that the laboratory has adequately

For specifics on this quality assurance review, refer to the attached support documents.

DD@ GROUNDWATER
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Aromatic: Viotatide Ogamica - in 420

DATA SUMMARY FORM:1 O R G NICS

Site Name: &S‘MOSG’/ WATER SAMPLES
(ug/L)

.Case #3 Sampling Date(s): 2D S
) To calculate sample quantitation limit:

(QL * Dilution Factor)

MU)-LA N ~/4 Cul~4 RL

RBenzene
TAlUeNEe
iyl Bsenzené

X1 171@}4?.3' ( tota })
Cidbvn ben zene
L2 -Auch D haenzené
L - AlD Ypberieeie
[, 4-cuchlompbenzene

SEE NARRATIVE FOR CODE DEFINITION:

QL = Quantitation Limit
revised 07/90
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Avorratic. Volatde @gmuwﬂ /7/520- Fage of

DATA SUMMARY FORMt

ORGANTICS
Site Name: @&M WATER SAMPLES

(ng/L)
Case #1 Sampling Date(s): 4/«}49‘1 .

To calculate sample quantitation limits
(QL * Dilutiom Factor)

==

Benzend.
Toluene

tihu |l Bénzene
X e (Hotal)
Chlprpbenzen e
L2 -duchlomn NP
[3 —cuCh IODACHZENT
|, 4—dc hlovD bepzent

OL = Quantitation Limit

SEE NARRATIVE FOR CODE DEFINITION!
revised 07/90
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‘ GROUNDWATER TECHNOLQOGY, INC.
I VOLATILE HOLDING TIMES
: Client: Osmose Audit Date:06408492
z' Job # :011-105-470 Matrix:agqueous Units:_ug/1 Audited By: KMG
Sample |[Preserve | Sample Date iAnalysis [Time Guidelines
: Number Date Rec'd Date ECRA [40CFR [SW-846 [Out
j ' Yes | No ASP Lo
i M-8 | 42192 | H4A2 | A2 | MIA
-9
. 4/16/19 2
MW-11 “49/3 2
l MW-12 1/7/67/951.
MW-13 H16/9 2
\ l MW-14 4/9 /92
l CW-1 /10 )9 5
FB +//0/9 2
; |
°® - | _lwjer |
| | |
TB ot S 4/ | L g

.

i

Sempls pustined. Wiker topH< 2.0
. N/Afi,«/y\/f.o'\mm ot awndlaiole fo reviecwe,

Guideline r : ' :

Holding Times: ECRA 40 CFR Part 136 SW-846
Solid
Liquid
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Client Number: 011105470
Project ID: Osmose
Work Order Number: N2-04-128

N2-04-130
ANALYTICAL RESULTS
Aromatic Volatile Organics in Water
Modified EPA Method 80208
GTEL Sample Number| 04128-01 04128-02 04128-03 04128-04
Client {dentification MW14 MW11 MW12 MW8
Date Sampled| 04/02/92 04/02/92 04/02/92 04/02/82
Date Analyzed| 04/08/92 | 04/09/92 { 04/08/92 | 04/10/92
Detection
Analyte Limit, ug/L Concentration, ug/L
Benzene 0.2 1.2 < 0.2 < 0.2 <Q0.2
Toluene 0.5 1.3 <05 < 0.5 < 0.5
Ethyl Benzene .8 < 0.8 <08 <08 <0.8
Xylenes (total) 1.7 <17 < 1.7 < 1.7 < 1.7
Chlorobenzene 0.2 < 0.2 < 0.2 <02 < 0.2
1,2-Dichlorobenzene .4 < 0.4 <0.4 < Q.4 <0.4
1,3-Dichlocrobenzene 0.4 < 0.4 < 0.4 < Q.4 < Q0.4
1,4-Dichlorobenzene 0.3 < 0.3 <03 <03 < Q.3
Detection Limit MultiplierD 1 1 1 1

extraction by EPA Method 5030
The detection limit multiplier indi

dilutions.

/

GTEL Milford, NH
N204128A.00C:2

Test Methods for Evaluating Solid Waste, SW-848, Third Edition, Revision 0, US EPA November 1986,
{purge and trap). Method modified to inciude additional compounds.
cates the adjustments made to the data and detectioniimits far sampie

{GTEL

ENVIRONMENTAL

W . .20AT02:185 INC




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

ANALYTICAL RESULTS

Aromatic Volatile Organics in Water
Modified EPA Method 80208

GTEL Sampie Number

0412805

04128-06

04128-07

04128-08

Client |dentitication

Mw10

MW3

MW13

CwWi1

Date Sampled

04/02/92

04/02/92

04/02/92

04/02/92

Date Analyzed

04/10/92

04/10/92

04/10/92

04/10/92

Detection
Limit, ug/L

0.2
0.5
.8
1.7
0.2
a.4

Analyte Concentration, ug/L
170 120
150 300
33 80
180 1100
<04 790
22 <20
Q.4 < Q.8 < 2.0
1,4-Dichlorobenzene Q.3 <06 36

Detection Limit Multiplier® 1 2 5

Benzene

Toluene

Ethyl Benzene
Xylenes (total)
Chlorobenzene

1,2-Dichlorcbenzene
1,3-Dichlorobenzene

Test Methods for Evaluating Sclid Waste, SW-848, Third Edition, Revision 0, US EPA November 1886,
extraction by EPA Method 5030 (purge and trap). Method modified to inctude additional compounds.
The detection limit multiplier indicates the adjustments made to the data and detection limits for sampie
dilutions.

!

GTEL

ENVIZOMMENTAL
W (A309AfO0PIES INC

GTEL Milford, NH
N204128A.00C:3




Page /| of/
GROUNDWATER TECHNOLOGY, INC.
VOLATILE BLANK ANALYSIS
Client: Osmose Audit Date:06/08/92
Job # :011-105-470 Matrix:agqueous Units: ug/i Audited By: KMG
Sample Analysis Correct# <5X CRDL Acetone <CRDL for all
Number of Blanks |Toluene, MeCl? other TCL Volatile
i Date |[Time |Yes |[No |[Note |Yes No Note Yes No Note

MW-9 l

Mw-10 i

Mw=-11 ok
MWw-12 i

MW-13 0 goka

MW-14 44 [a2 |

Cw-1 "-///Dhg
FB _A [
A5 Yajg5]

TB L \ L L . 4

L

ql

‘l‘ Comments: N/A’Mf‘mm Yot Auntatite Lo Accracen
' Rinscate blinte = dbengene 0.3 2 g/L

'_;I CRDL = Contract Required Detection Limit, See Attached Detection Limits

b
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Client Number: 011105470
Project 10: Osmose

Work Order Number: N2-04-128

N2-04-130

ANALYTICAL RESULTS

Aromatic Volatile Organics in Water
Modified EFPA Method 80202

GTEL Sample Number

0412808

04130-01

04130-02

Client Identification

FIELD
BLANK

RINSEATE

TRIP
BLANK

‘Date Sampled

04/02/92

04/03/92

04/03/92

Date Analyzed

04/10/92

04/09/92

04/09/92

Analyte

Detection
Limit, ug/L

Concentration, ug/L

Benzene

0.2

0.3

< 0.2

Toluene

0.5

<05

< Q.5

Ethyl Benzene

G.8

<08

< (0.8

Xylenes (total)

1.7

< 1.7

< 1.7

Chlorobenzene

02

<0.2

< Q.2

1,2-Dichlorobenzene

0.4

< 0.4

< Q.4

1,3-Dichlorobenzene

0.4

< 0.4

< Q.4

1,4-Dichlorobenzene

0.3

< 0.3

< 0.3

< 0.3

Detection Limit Multiplier®

1

1

1

Test Methods for Evaluating Sotid Waste, SW-846, Third Edition, Revisicn 0, US EPA November 1986;
extraction by EPA Method 5030 {purge and trap). Method modified to include add_ttior_\allcompounds.
The detection limit muitiplier indicates the adjustments made to the data and detection timits for sample

dilutions. /

GTEL Milford, NH
N204128A.00C:4

4GTEL

" ENVIRONMENTAL
W (.309AT0RIES INC




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

METHOD BLANK RESULTS

Aromatic Volatile Organics in Water
Modified EFPA Method 80203

GTEL Flle 1D | 08WBL0408C | 1SWBLO40SA

Client |dentification| METHQD - METHOD
BLANK BLANK

Date Analyzed| 04/08/92 | 04/09/92

Detection
Analyte Limit, ug/L Caoncentration,

Benzene 0.2 < 0.2

Toluene 0.5 < 0.5

Ethyl Benzene 0.8 <0.8

Xylenes (total) 1.7 . <17

Chlorobenzene 0.2 < 0.2

1,2-Dichlorobenzene 0.4 <04

1,3-Dichlorocbenzene 0.4 < (.4
1,4-Dichlorobenzene 0.3 < 0.3

Detection Limit Mutiplier? 1 1

1
I
!
l
|
|
|
I
I
o
'
|
|
:
l
|
I
'
l

Test Methods for Evaluating Solid Waste, SW-848, Third Edition, Revision 0, US EPA November 1986;
extraction by EPA Method 5030 (purge and trap). Method modified to inclugde additional compounds.
The detection limit multiplier indicates the adjustments made to the data and detection limits for sample
dilutions.

/

GTEL Milford, NH =7 GT E L
N2041 28A.DOCZQ f:‘g‘:;l:‘?;;l‘!!sp‘ 'n:é




Client:
Job #

Osmose

:011-105-470

Page [ Og
GROUNDWATER TECHNOLOGY,
VOLATILE MATRIX SPIKES

INC.

Audit Date:06/08/92

Matrix:aqueous Units: ug/1 Audited By: KMG

Sample
Number

Analysis
Date

Time | No. Spikes O0OX?

Yes | No Note

$Recovery OK?
Yes |No |Note

Compounds
out of spec

MW-8

&)10/9 >

v

vig |V TUn

MW-9

/

Mw=-10

[

—

Mw-11

Yl g9

Mw-12

/

——

Mw-13

Y$lio)g

Mw-14

4219 2

CW-1

41i0]9 >

FB

[

-

RB

4T 2

TB

L

Comments:

’ML4—,Q%7Lrvn¢a¢%n4.7ubf A ad g il 70

U S IV I W,




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

MATRIX SPIKE RECOVERY

Aromatic Volatile Organics in Water
Modified EPA Method 8020

Sample Spiked: 0417501 Client ID:  BATCHQC
Date of Analysis: 04/10/92 Matrix: Water
Standard D: BX92QC0003C

Sample Spike MS MS %
Results, | Amount, ug/L | Resuits, ug/L § Percent | Acceptability
Compound ug/L Recovery | Limits, %2

Benzene < 0.2 20.0 18.8 94.0 39-150
Toluene < 0.5 20.0 18.0 gs.0 46-148
Ethyl Benzene <038 20.0 18.3 96.5 32-160
Total Xylenes < 1.7 60.0 : 58.5 97.5 36-163

a Laboratory generated ac}:eptabi%ity limits updated 4/88.
NA  Not Applicable; % Recovery is not calcutated when original sample amount exceeds five times the
spike amount.

DUPLICATE SAMPLE RECOVERY

Aromatic Volatile Organics in Water
Modified EPA Method 8020

Sample Number: 04170-01 Client ID:  BATCH QC
Date of Analysis: 04/10/92 Matrix: Water

Sample Resuits, | Duplicate Resuits, Acceptability
Compeound ' ug/L ug/L RPD, % Limits, %@

Benzene 14000 15000 6.90 34
Toluene 33000 35000 5.88 31
Ethyl Benzene 25C0 2800 11.3 38
Total Xylenes 16000 17000 6.06 38

a Laboratory generated acceptability limits updated 4/88. .
NA  Not Applicable; % RPD is not calcutated when sample valyes are less than 10 times the detection
limit.

BGTEL

ENVIRONMENTAL

N204128A.DCC:14 ‘ VBB _A10RATORIES. INC

GTEL Milford, NH




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

MATRIX SPIKE RECOVERY

Aromatic Volatile Organics in Water
Modified EPA Method 8020

Sample Spiked: 04128-05 Ctient1D: BATCHQC
Date of Analysis: 04/1G/92 Matrix: Water
Standard |D: BX32QCo03

Sample Spike MS MS %
Results, | Amount, ug/L | Resuits, ug/L | Percent | Acceptability
Compound ug/L Recovery | Umits, %2

Benzene < 0.2 20.0 20.0 100 39-150
Toluene < 0.5 20.0 19.8 gg.0 46-148
Ethyl Benzene < Q.8 20.0 20.8 104 32-180
Total Xylenes < 1.7 60.0 57.8 86.5 36-183

a Laboratory generated acceptabitity limits updated 4/88.
NA  Not Applicable; % Recovery is not calcutated when criginal sampte amount exceeds five times the
spike amount. .

DUPUCATE SAMPLE RECOVERY

Aromatic Volatile Organics in Water
Modified EPA Method 8020

Sample Number: 04128-04 Client ID: BATCHQC
Date of Analysis: 04/10/892 Matrix; Water

Sample Resuits, | Duplicate Resuits, Acceplability
Compound / ug/L ug/L Limtts, %2

Benzene < 0.2 < 0.2 34

Toluene < 0.5 < 0.5 31
Ethyl Benzene < (.8 <08 38
Total Xylenes < 1.7 < 1.7 38

a Laboratory generated acceptabitity fimits updated 4/88.
NA  Not Applicable; % RPD is not calcutated when sample values are less than 10 times the detection
limit.

GTEL

' ENVIRONMENTAL

N204128A_DOC13 W . A10RATORIES. INC

GTEL Milford, NH B




’ . Client: Osnmose

Page ; Ofy
GROUNDWATER TECHNOLOGY, INC.
VOLATILE SURROGATE SPIKES

Audit Date:06/08/92

"| Job # :011-105-470 Matrix:aqueous Units: ug/l Audited By: KMG
Sample No. Spikes OK? %$Recovery OK? Surrogates
l Number (Yes No Note Yes No | Note Outside Criteria
MW-8 i V NONE
I
' MW-10 )
Mw-11
' MWw-12
MW=-13
' MW-14
' CW-1 |
FB |
’ RB | |
TB i i
|l L
i
i
i
i
I
[
l Liquid solid

%$Recovery Range:

~&-/15"/ R




Cllent Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

SURROGATE RECOVERY RESULTS

Aromatic Volatile Organics in Water
(Trifluorctoluene)
Modified EPA Method 8020

Sample Amount Added, ug/L Suirogate Recovery, %

METHOD BLANK (04/08/92) 47.8 105

METHOD BLANK (04/09/92) 47.6 61.3
04128-01 47.6 65.1
0412802 47.6 61.4
04128-03 47.6 59.7
04128-04 47.6 63.4
0412805 47.8 63.5
04128-06 47.6 64.2
0412807 47.6 84.5
04128-08 47.6 64.1
04128-09 47.6 65.9
04130-01 47.6 91.7
04130-02 47.6 84.2
04128-05 MS 47.6 62.1
04128-04 DUP 47.6 67.1
04175-01 MS 47.6 92.5
04170-01 DUP 47.6 G6.4

Acceptability Limits@ 45-125%

a Laboratory generated acceptability limits updated 07/11/S1.
MS Matrix Spike.
ouP Sample Ouplicate.

GTEL Milford, NH £t
N204128A.D0OC:11 el AL A S LA
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Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

QA NONCONFORMANCE SUMMARY

1.0 Method Blank Analysis

1.1 Zero target compound(s) were found in the method blank.

2.0 Calibration Verification

2.1 The control limits were exceeded far zero calibration check compounds.

3.0 Surroqate Compound Recoveries

3.1 The recovery limits were exceeded for zero surrcgate compounds.

4.0 Matrix Spike (MS) Accuracy

4.1 The recovery limits were exceeded in the matrix spike for zero compounds.

5.0 Sample Duplicate Preciston

5.1 The maximum relative percent difference (RPO) was exceeded for zero compbund(s) in the
duplicate samples.

6.0 Sample Inteqgrity

6.1 Sample handling and hotding time Criteria were met.

e

le
; GTEL

GTEL Milford, NH : ENVIRONMENTAL
N204128A.00C:8 W LA102ATORIES, IKC




CHAIN-OF-CUSTODY RECORDS
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¢ GTEL
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Mcadowbrook Industrial Park
Mittord, New Hampshire 03055

CHAIN-OF-CUSTODY RECORD
AND ANALYSIS REQUEST
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DATA VALIDATION REPORT
OSMOSE WOOD PRESERVING, INC.
BUFFALO, NEW YORK SITE

POLYNUCLEAR AROMATIC HYDROCARBONS ANALYSIS

Samples Collected: April 2, 1392

Report Prepared: June 10, 1992

Prepared By:
Groundwater Technology, lnae.
223 Wilmington-West Chester Pike
Chadds Ford, Pennsylvania 18317

[ Bl crounowarer
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Preface to Data Validation

The concept of data validation has been developed over the past decade to assure that the quality
of the data generated as a restit of laboratory analysis by USEPA's Contract Laboratory Program
protocols is acceptable. Guidetines for data validation have been established by the USEPA Data
Review Work Groups, for the Hazardous Site Evatuation Division, and are published in documents

entitled, Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses, and

Laboratory Data Validation Functional Guidetines for Evaluating Ingrganics Analyses.

These documents are availabte to the public and will be strictly adhered to during the data review of
these packages analyzed by GTEL Environmental Laborataries, Miford, New Hampshire. Before
reading the data validation reports prepared by Groundwater Technology, Inc., some insight and

explanation is offered for the application of the data.

The purpose of the data validation repott is to inform the data user of problems that were
encountered during the analysis of the samples. The qualitiers section states the major points of
concern and places restrictions on the usage of data with "qualifiers such as B, J, or R,
Qualification of data with respect to the amount of contamination in the blanks (method, field, rinsate
or trip) associated with a set of samples is a dependable means of assessing procedures, container
cleanliness and laboratory procedure. For example, if acetone, a common laboratory contaminant,
was found at 50 pg/! in a trip blank, 15 ug/l in the laboratory's method blank and 20 pg/! in the field
blank, a qualifier would be written stating that, "all positive results in samples x,y,z, associated with
the trip blank are questionabie.” This means that any positive rasults from a sample less than ten
times the amount found in the blank having the highest contamination source (in this case the trip
blank, at 50 pg/l) is probably from the blank. Any sampies related to this trip blank having results
less than 500 pg/! are questicnabie, attributable to the degree of container cieanliness. Other

examples are attached.

Ancther area of concern is holding time and preservation of the samples. The chain-of-custody is
examined for the date of sampling, date samples were relinquished to the courier, preservation
methods, date received at the laboratory and any comments that were made by the laboratory’s
sample custodian. The date of sampte coliection is compared with the date of sample receipt,
extraction and/or analysis; if the number of days between sample collection and sample

extraction/analysis is outside of the acceptable range then these results must be considered

1
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estimated. The methods of sample preservation used can after the acceptable holding time range.
The effects of long-term storage even under refrigeration cannet be predicted due to variable

matrices from site to site, or from sample to sample on site.

A qualifier may also be applied to the data if surrogate spike recoveries falt outside the quality
control limits. Surrogate spike compounds are added to every sampie and blank to monitor the
laboratory’s performance, however the sample matrix itsetf may contribute to the poor recovery of
surrogate compounds. For exampie, samples with interferences or high analyte concentrations may
cause unusual surrogate recoveries. Sometimes reanalysis (or re-extraction) is necessary to
determine if the source of the probtem is laboratory- or sample matrix-related.

Initial and continuing calibrations, along with GC/MS tuning are evaluated and sometimes qualified
for individual compounds (such as 2-butanone} in the volatile organics fraction. it is a chronic
problem for many laboratories to obtain steady response factors for 2-butanone {methyt ethyt
ketone) that are stable enough to fall inside the specified criteria. False negatives and valid
detection limits are also of concern when qualifying the initiat and continuing catibrations, and the
GC/MS tuning.

The evaluation of blind field duplicates, matrix spike (MS) and matrix spike duplicates (MSD}, are of
importance in assessing field sampting techniques, sample homogeneity, representativeness of
sample points, and laboratory precision. A refative percent difference is calculated for three or more
samples. Criteria are listed on the attached sheets for field duplicates and MS/MSDs. It should be
noted that a data package cannot be qualified solely on MS/MSD data. The MS/MSD data merely
confirm matrix interferences and can be used as support for other qualifiers such as surrogate spike

recoveries.

Identification of positively identified compounds is checked with respect to the guidelines. Aiso the
compound quantitation calculation and the feasibility of obtaining the specified detection limits are
checked.

The tentatively identified compounds {TiCs) found by the mass spectrat library search are checked
for goodness of *fit* against the reference spectrum. if there is a discrepancy between the
laboratory analyst's interpretation of the spectrum and Groundwater Technology's interpretation, a
qualifier Is placed on the compound in question stating that it is to be considered an unknown or an
isomer of that compound. Most often the laboratory will qualify the results as estimated, due to the

2
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fact that standards for that TIC have not been run (nor are they required). Quantitation of TiCs is
based on the total quantitation method.

Data that may not meet certain criteria rarely cause an entire case 1o be qualified as unusabie (R)
because other parameters vatidated are acceptable. However, data for particular analytes may be

discarded due to calibration response factors of questionable integrity.

The findings section gives standard as well as judgmental reasons as to why the data are qualified.
The summary explains point by point each qualifier and places a general status (acceptable,

provisional or acceptable) on the entire data package.

&} crounpwaTER
‘ TECHNOLOGY



The following are examples of apptication of the blank gualification guidelines. Certain
circumstances may warrant deviations from these guidelines.

Case 1: Sample result is greater than the Contract Requiretd Quantitation Limit

(CRQL), but is less than the required amount {5x or 10x} when compared to
the blank resuit.

RULE
10x 5%

Blank Result

CRQL 5 5
Sample Result 60 60
Qualified Sample Result 608 608

In the example for the 10x rule, @ sample resuit less than 70 (10 x 7) would
be qualified as questionable (B). In the case of the 5x rule, sample resuit
less than 35 (5 x 7) would also be qualified as questionabie (B).

Sample result is tess than the CRQL, and is also iess than the required
amount (5x or 10x) when compared to the blank resuit.

ULE
10x
Blank Result 6
CRQL 5
Sample Result 44
Qualified Sample Result 48

Sample result is greater than the CRQL and the required amount (5x or 10x)
when compared to the blank resuit.
RULE
10x  5x

Blank Result 10 10

CRQL 5 5

Sample Result 120 60

Qualified Sample Result 120 60

For both the 10x and 5x rules, sample results exceeded the adjusted blank
results of 100 (10 x 10) and 50 {5 x10), respectively.

==@ GROUNDWATER
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QUALIFIER DEFINITIONS

Unusable data.
Analyzed but undetected.

Estimated.

Undetected but the associated vaiue is estimated and may inaccurate or imprecise.

Compound has been detected in a blank. Indicates that the compound’s presence is

quaiitatively questioned, due to cantamination in an associated blank.

Dilution Factor.

Ej:@ GROUNDWATER
EDE TECHNOLOGY
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QUALITY ASSURANCE REVIEW » POLYNUCLEAR AROMATIC
HYDROCARBONS ANALYSIS

OSMOSE WOOD PRESERVING, INC.
BUFFALO, NEW YORK SITE

1.0 INTRODUCTION

This review addresses eight groundwater samples and two aqueous quality controt samples
collected April 2, 1992 by Groundwater Technology, inc, Albany, New York, and submitted to GTEL
Environmental Laboratories, Inc., Milford, New Hampshire for the analysis of polynuciear aromatic

hydrocarbons.

ltems reviewed in this data package include:

. chain-of-custody records,
. analytical holding times,

calibration verification,

ail applicable blank samples,

matrix spike/matrix spike duplicate recoveries,
. surrogate spike recoveries,

data completeness, and

. an overall assessment of the batch.

It should be noted that these samples were analyzed using EPA methodology, but only a “Blue
Level" data package was compiled. Therefore, no raw data was avaiiable to the reviewer. Where
applicable, the reviewer used the laboratory QA nonconformance summary 1o validate the

associated client sample resuits.

[j:@ GROUNDWATER
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| k TABLE 1.0
; APPLICABLE SAMPLE NUMBERS o
| l _ GTI ID LAB ID
’ l MW-8 04128-04
: MW-9 04128-06
l MW-10 04128-05
MW-11 04128-02
l MW-12 04128-03
MW-13 0412807
l MW-14 04128-01
CW-1 04128-08
' FIELD BLANK 04128-09
' RINSEATE BLANK 04130-01
|
’ TABLE 2.0
DATA QUALIFIERS
' ANALYTE SAMPLE D (S) ISSUE(S) QUALIFIER(S)
Fluoranthene MW-8, MW-11, MW-12, MW -14 (1) B
i l Benzo(a)Anthracene MW-8, MW-9, MW-10, MW-11, {1) B
MW-12, MW-14
Benzo(b)Fluoranthene MW-8, MW-9, MW-10, MW-11, (1) B
' MW-12, MW-14
. Benzo(k)Fluoranthene MW-8, MW-3, MW-10, MW-11, 1) B
MW-12, MW-14
. Benzofa)Pyrene MW-8, MW-8, MW-10, MW-11, (1) B
MW-12, MW-14
l Benzo(g,h,i)Perylene MW-8 (1) B
! l (1) Blank Contaminant
; " 2
' 1:1;@ GROUNDWATER
1 | ITECHNOLOGY
'



FINDINGS AND DISCUSSION

The results for fluoranthene in sampies MW-8, MW-11, MW-12, and MW-14 are
questionable due to blank contamination. Specifically, fluoranthene was detected in
the associated rinseate blank, .44 pg/l. Using the blank contamination sule, any
fluoranthene detected in the associated client samples at a concentration tess than
2.2 ug/l (.44 ug/l x 5) is considered questionabie.

The results for benzo(a)anthracene in samples MW-8, MW-9, MW-10, MW-11, MW-
12, and MW-14 are questionable due to blank contamination. Specificaily,
benzo(a)anthracene was detected in the associated rinseate blank, .095 yg/tl. Using
the blank contamination rule, any benzo(a)anthracene detected in the associated
client samples at a concentration tess than 0.475 ug/i (085 pg/t X 5) is considered
questionable.

The results for benzo(b)fluoranthene in sampies MW-8, MW-9, MW-1G, MW-11, MW-
12, and MW-14 are questionable due 1o blank contamination. Specifically,
benzo(b)fluoranthene was detected in the assaociated rinseate blank, 0.14 ug/i.
Using the blank contamination rule, any benza(b)fiuoranthene detected in the
associated client samples at a concentration less than 0.70 pg/l (0.14 yg/l x 5) is
considered questionable.

The results for benzo(k)fluoranthene in samples MW-8, MW-9, MW-10, MW-11, MW-
12, and MW-14 are questionable due to blank contamination. Specifically,
benzo(k)fluoranthene was detected in the associated rinseate btank, 0.079 ug/i.
Using the blank contamination rule, any benza(k)fluoranthene detected in the
associated client samples at a concentration less than 0.335 yg/i (0.079 x 5} is
considered questionable.

e
|
|
l
l
|
|
|
i

The results for benzo(a)pyrene is samptes MW-8, MW-9, MW-1G, MW-11, MW-12,
and MW-14 are questionable due to blank contamination. Specificaily,
benzo(a)pyrene was detected in the associated rinseate biank, 0.14 yg/l. Using the
blank contamination rule, any benzo(a)pyrene detected in the associated client
sample/s at a concentration less than 0.70 gg/t {0.14 pg/l x 5) is considered
questionable.

The result for benzo(g,h,i)perytene in sampie MW-8 is questionabte due to blank
contamination. Specifically, benzo{g,h})perylene was detected in the associated
rinseate blank, 0.085 ug/l. Using the blank contamination ruie, any
benzo(g,h.i)perylene detected in the associated client samples at a conceniration
less than 0.425 pg/! (0.085 ug/l x 5} is considered questionabte.

It should be noted that rinseate btank contamination is a commaon problem and can be an
indication of improper decontamination procedures in the fieid.

et
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3.0 SUMMARY
After thoroughiy reviewing all available data it was determined that the laboratory has adequately
performed all analyses since:
. chain-of-custody records were complete,

analytical holding times were met,

all applicabte laboratory blank samples were contaminant-free,

matrix spike/matrix spike duplicate recoveries were acceptable, and

data were complete.

Although no major problems were associated with this data package, ocne minor issue was
addressed:

Poor nitrobenzene-d5 and terphenyl-d14 surrogate recoveries (%R) were associated with
one sample:

MW-13 0 %R, and 0 %R respectively.

These results were outside of the guality contral timits, 33-141 %R. A high dilution factor was
associated with this sample which caused the surrogate solution to be dituted out. Acceptabie
surrogate recoveries were associated with the {raction of this sample that had a lower dilution factor,

therefare the reviewer did not gualify the associated results.

l
I
!
|
l
l
|
|
|
1®

For specifics on this quality assurance review, refer 1o the attached support documents.

GROUNDWATER TECHNOLOGY, INC.

Yombsidy pnelhat -fouii .
Kimberly Mc&hee-Gould Date: June 10, 1992
QA/QC Supervisor
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DATA SUMMARY FORM: OR GARA NI CS

Site Name: OSmoSé. WATER SAMPLES
(Hg/L)

case #1 - Sampling Date(s):! ﬁ{g{g@
To calculate sample quantitation limit:
(QL * Dilution Factor)

mw-¢ | Cpl—1 £8

Naphthd le e,
Accnaphthiyl enc
I Me gl napinthaleng
2-Me fhuy | naphthaleas
Acena ginhaldene.
Eluntene.
Phenanitren €
Anthracen €
Eluoranthene.
Arene
B2 a) anttrace) €
" MiSCrie,
Dflucranthent
ozl E)EIUOan+hene
Rzl d) Pyresid
Dionz(d, h“\’am‘hmce
o200l 4. Ay ) rergiene
IndenSL 2,3 gd“T e

]

oL = Quantitation Limit SEE NARRATIVE FOR CODE DEFINITIONS
' revised 07/90




DATA SUMMARY FORM: O R GANICS

Site Name: OSMpPse WATER SAMPLES

(Hg/L)
Casge ¥t Sampling Date(s): 4732752

Pége /

To calculate sample quantitation limit:

(L * Dilution Factor)

RO

NOphthaleme.

Alensphinalene.

[~ Methd naphihalen

_MedPlulna phihalene

Aena shihal/ene,

Eluoréne.

Pherantthrene

A2

Flupmandene 0. 44

Ayrene

Amzala)avthmacene | (95

‘hAn s Seae,

Renzol b\Curanitene | 014

Renzol £l 4o niene 0. 079

Remzox @ yrene, 0. /4

Debonz{ 2113 nmthiacend]

2 auho 1) eaene. 10,085

Lol .2 3 5y

—

)

QL = Quantitation Limit

SEE NARRATIVE FOR CODE DEFINITION!
revised 07/90




POLYNUCLEAR AROMATIC HYDROCARBON SUPPORT DOCUMENTATION
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GROUNDWATER TECHNOLOGY, INC.
SEMI-VOLATILE HOLDING TIMES

Client: Osmose Audit Date:06/08/92
Job # :011-105-470 Matrix:aqueous Units:_ug/l Audited By: KMG

Sanmple Date Xtract |Analysis [Time Guidelines

Sample Date Rec'd Date Date CLP |40CFR |[SW-846 |Out

W NYS DEC
Number SO R

M8 I Hafsa tl7)92 | HiH72 | NJA
e | )16/42
Mo 415/
=11 | dhrig2
Mi-12 1492
4-13 § 1552

7‘ 4/ )44 2.

His/g2
415192
Yl141G2

l
e
'
|
'
|
|
'
l
g

. Comments: N/A- W% Mot avadatde To Altizachs

Guideline
Holding Times: ECRA 40 CFR Part 136 SW-84%6 CLP

Solid 14 days 14 days 10 days
Licuid 7 days 14 days 5 days




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

ANALYTICAL RESULTS

Polynuclear Aromatic Hydrocarbons in Water
EPA Method 83108

GTEL Sample Number| 04128-01 0412802 0412803 0412804
Client Identification MW14 MW11 MW12 Mwg

Date Sampled| 04/02/92 | 04/02/92 | 04/02/92 | 04/02/S2

Date Extracted| 04/07/92 04/07/92 04/07/92 04/07/92

Date Analyzed| 04/14/92 04/14/92 04/14/92 04/14/92

Detection
Analyte Limit, ug/L Cancentration, ug/L

Naphthalene 1.8 <18 < 1.8 [ < 1.8
Acenaphthylene 23 <23 <23 <23
1-Methylnaphthalene 1.8 < 1.8 < 1.8 <18
2-Methylnaphthalene 1.8 .< 1.8 <18 <18
Acenaphthene 1.8 < 1.8 < 1.8 <18
Fluorene 0.21 < 0.21 < 0.2t < 0.2%
Phenanthrene 0.64 0.70 < 0.64 < 0.64
Anthracene 0.66 < 0.66 < 0.68 < 0.686
Fluoranthene 0.21 0.36 0.34 0.26
Pyrene 0.27 < 0.27 < 0.27 < 0.27
Benzo(a]anthracene 0.013 0.077 0.10 0.049
Chrysene 0.15 < 0.15 < 0.15 < 0.15
Benzo(b}fluorantherie 0.018 0.071 0.13 0.065
Benzo(k}fluoranthene 0.017 0.042 0.072 0.034
Benzola]pyrene 0.023 0.10 0.18 0.087
Dibenzof{a,hjanthracene 0.030 < 0.030 < 0.030 < 0.030
Benzo(g,h,/]perylene 0.076 < 0.076 < 0.076 < 0.078
Indenof1.2.3-cd]pyrene 0.043 0.057 0.11 0.055
Detection Limit Multiplier® 1.00 | 1.00 1.00 1.00

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1586,
Extraction by EPA Method 3510 (Hquid-iquid).

The detection limit multiplier indicates the adjustments made o the data and detection limits for sampie
dilutions.

TGTEL
GTEL Milford, NH Co : ‘ ":"-:.j ENVIRONMENTAL
N204128A.00C:5 WEEW (As0RATORIES. INC




Client Number: 011105470
Project ID: Osmose
Work Order Number: N2-04-128

N2-04-130
ANALYTICAL RESULTS
Polynuclear Aromatic Hydrocarbons in Water
EPA Method 83108
GTEL Sample Number| 04128-0S 04128-06 0412807 0412808
Client Identification MW10 Mwo MW13 Cwi
Date Sampled| 04/02/92 04/02/92 04/02/92 04/02/92
Date Extracted| 04/07/92 04 /07/92 04/07/92 04/07/92
Date Analyzed| 04/15/92 | 04/15/92 | 04/15/92¢ | 04/15/929
Detection
Analyte Limit, ug/L Concentration, ug/L
Naphthalene 1.8 < 1.8 70 4600C 1704
Acenaphthylene 2.3 <23 <23 < 23 <23
1-Methylnaphthalene 1.8 < 1.8 < 1.8 540C 18
2-Methyinaphthalene . 1.8 < 1.8 <18 2100¢ 43
Acenaphthene 1.8 <18 < 1.8 740QC 20
Flucrene 0.21 < 0.21 < 0.2% 360C 5.0
Phenanthrene 0.64 < 0.64 < 0.64 71QC 7.0
Anthracene 0.66 < 0.68 < 0.68 < 8.6 < 0.66
Fluoranthene Q.21 < 0.21 < 0.21 240C 5.2
Pyrene 0.27 < 0.27 < 0.27 < 2.7 < Q.27
Benzo(a)anthracene 0.013 0.020 0.043 73 1.2
Chrysene 0.15 < 0.15 < 0.15 23 1.3
Benzo(b]fluoranthene 0.018 0.033 0.054 26 1.9
Benzo/kjflucranthene 0.017 0.017 0.030 15 0.98
Benzo(a}pyrene 0.023 0.033 0.082 35 2.2
Dibenzofa h)anthracene 0.030 < ¢.030 < 0.030 1.9 0.34
Benzo(qg,h,/jperylene 0.076 < 0.076 < 0.076 10 1.2
Indeno(1,2,3-cd]pyrene 0.043 < 0.043 0.055 3.4 0.82
Detection Limit Multiplierd 1.00 1.00 10.0C 1.00d

a Test Methods for Evaluating Sclid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986,
Extraction by EPA Method 3510 (liquid-liquid}.

b The detection limit multiplier indicates the adjustments made to the data and detectionlimits for sample
dilutions.
c Detection Limit Multiplier for anatytes noted = 100; Date Analyzed = Q4/15/92.

d Detection Limit Multiplier for analyte noted = 4.00; Date Analyzed = 04/15/92.

JGTEL

ENVIRONMENTAL
WP (AzORATORIES. INC

GTEL Milford. NH
N204128A.00C:6
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GROUNDWATER TECHNOLOGY, INC.
SEMI-VOILATILE BLANK ANALYSIS

Client: Osmose Audit Date:06/08/92
Job # :011-105-470 Matrix:agqueous Units:_ug/1 Audited By: KMG

Sample Analysis Correct 4 <5X CRDL for <CRDL for all TCL
Number of Blanks Phthalates? BNA in Blanks?
Date |Time |[Yes [No |Note| Yes No Note Yes No Note

M-8 o) ng |y - ¢/)

MW-9

415 /92
Hisig>
12
444>
MW-13 o
Mw-14 H 1419 >
e/ [STVES
FB O lhs/aa
RB 49

Mw=-10

MW-11

Mw-12

CwWw-1

comments {)Binseate Elark X5
Fluoranthene 044 (22 )
B&nzo(/j anthacens 09S (4TS )

Benzol ) Flucamnmfiiene 0.70
Bmzocgju 0. 077 C %45‘% Néoﬁvo ) J

% l 0. 1%
4 zoa)[;& jene  0.08§ (, 4¢RS)

CRDL = Cont ed Detection Limit




Client Number: 011105470
Project ID: Osmose
Work Order Number: N2-04-128

N2-04-130
ANALYTICAL RESULTS
Polynuclear Aromatic Hydrocarbons in Water
EPA Method 83102
GTEL Sample Number| 0412803 04130-01 - -
Client Identification FIELD RINSEATE - -
BLANK

Date Sampled| 04/02/92 04/02/92 - -

Date Extracted| 04/07/92 04/07/92 - -

Date Analyzed| 04/15/52 | 04/14/92 - -

Detection
Analyte Limit, ug/L Concentration, ug/L

Naphthalene 1.8 < 1.8 <18 --

Acenaphthylene 2.3 <23 <23 -- --

1-Methylnaphthalene 1.8 < 1.8 < 1.8 - -

2-Methylnaph(halene 1.8 < 1.8 < 1.8 - -

Acenaphthene 1.8 <18 <18 - -

Flucrene 0.21 < 0.21 < 0.21% - -

Phenanthrene Q.64 < 0.64 < 0.64 - -

Anthracene 0.66 < 0.66 < 0.68 - -

Fluoranthene Q.21 < 0.21 0.44 -- -

Pyrene 0.27 < 0.27 < 0.27 - -

Benzolajanthracene 0.013 < 0.013 0.095 - -

Chrysene , 0.15 < 0.15 < 0.15 - -

Benzolbjfluoranthene 0.018 < 0.018 c.14 - -

Benzofk]fluaranthene 0.017 < 0.017 0.079 - -

Benzo(a]pyrene 0.023 < 0.023 0.14 . - -

Dibenzola,hlanthracene 0.030 < 0.030 < 0.030 - -

Benzo(g,h.ijperylene ¢.076 < 0.078 0.085 - --

indeno(1,2.3-cc]pyrene 0.043 < 0.043 < 0.043 -
Detection Limit Multiplier® 1.00 1.00 - | -

a Test Methods for Evaluating Solid Waste, SW-848, Third Egition, Revision 0, US EPA November 1386,
Extraction by EPA Method 3510 (hquid-liquid}.

b The detection limit muitiplier indicates the adju

dilutions.

- GTEL Miiford, NH

N204128A.D0C:7

stments made ta the data and detectionlimits for sample

IGTEL
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Client Number: 011105470
Project ID: Osmose
Work Order Number: N2-04-128

N2-04-130
METHCD BLANK RESULTS
Polynuclear Aromatic Hydrocarbons in Water
EPA Method 83102
GTEL Blank ID BW0407-1
GTELFile ID BW204G71

Date Extracted 04/07/92

Date Analyzed 04/08/92

Detection

Analyte Limit, ug/L Concentration, ug/L

Naphthalene 1.8 < 1.8
Acenaphihy{ene 2.3 <23
1-Methylnaphthalene 1.8 < 1.8
2-Methyinaphthaiene 1.8 < 1.8
Acenaphthene 1.8 <18
Fluorene 0.21 < 0.21
Phenanthrene 0.64 < 0.64
Anthracene 0.686 < 0.66
Fluoranthene 0.21 < 0.21
Pyrene 0.27 . < 0.27
Benzo[a]anthracene 0.013 < 0.013
Chrysene 0.15 < 0.15
Benzo[bjfluoranthene 0.018 < 0.018
Benzofklfluorantheng 0.017 < 0.017
Benzo(a]lpyrene 0.023 < 0.023
Dibenzo(a,h]anthracene 0.030 < 0.030
Benzo{g,h,/]perylene 0.076 < 0.076
Indena(1,2,3-cd]pyrene 0.043 < 0.043
Detection Limit Multiplier 1.00

a Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EFA November 1386,
Extraction by EPA Method 3510 (tiquid-iiquid}.
b The detection limit multiplier indicates the adjusiments made to the data and detectioniimits for sample

dilutions.

IGTEL

GTEL Miford, NH @ ia,
N204128A.00C:10 W L As0RATORIES. INC.
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GROUNDWATER TECHNOLOGY, INC.
SEMI-VOLATILE MATRIX SPIKES

Client: Qsmose Audit Date:06/08/92
Job # :011-105-470 Matrix:aqueous Units:_ug/} Audited By: KMG

Sample Analysis No. Spikes OK? $Recovery OK? Compounds
Number Yes | No Note Yes |No |Note out of spec
Date Time

MA-8 o | DA | 4 NONE
M-S is/aa
15192
H a2
414492
MW-13  lsioo
MW=14 | yf/ 492

WL lrstn

FB S

MW-10

Mw=-11

Mw-12

D 7

Comments:

% Recovery Range
Liquid Solid




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

MATRIX SPIKE RECOVERY
Polynuclear Aromatic Hydrocarbons
EPA Method 610

Client 10:
Sclution 1D:

Sample Spiked: 04128-04 MW8

Date Analyzed: 04/14/92 H91MS043A

W e

.
le
'
I
|
I
|
1
I
g

Compound

Spike
Added,
ug/L

Sample

Concentration,

ug/L

MS
Concentration,
ug/L

MS
Percent

Recovery,

%

Acceptability
Limits, %

Naphthalene

20.0

< 1.80

193

96.5

D-122

Acenaphthylene

20.0

< 2.30

20.4

102

D-139

Acenaphthene

20.0

< 1.80

22.6

113

D-124

Fluorene

4.00

< 0.210

3.88

100

D-142

Phenanthrene

2.00

0.843

2.22

68.9

D-155

Anthracene

2.00

< 0.6680

1.78

89.0

D-126

Benzo{k]flucranthene

2.00

0.190

2.08

85.0

D-159

Indeno[1.2,3-cd]pyrene

0.330

2.00

83.5

D-116

2.00

Compound

Spike

Added,

ug/L

MSD

ug/L

Concentratian,

MSD
Percent
Recovery, %

Acceptability
Lmits:
RPO, %

Naphthalene

20.0

18.4

g2.0

Acenaphthylene

20.0

18.5

97.5

Acenaphthene

20.0

22.5

113

Fluorene

4.00

3.88

100 .

Phenanthrene

2.00

2.20

§7.9

Anthracene

2.00

1.31

85.5

Benzo(k]fluoranthene

2.00

1.86

88.5

Indeno(1.2,3<d]pyrene

2.00

1.88

77.5

Column to be used to flag recavery and RPO values with an asterisk.

Values outside of QC limits.

Detection

GTEL Milford, NH
N204128A.D0C:15

ZAGTEL

ENVIRONMENTAL
LABQRATORIES, INC.
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GROUNDWATER TECHNOLOGY, INC.

l SEMI-VOIATILE SURROGATE SPIKES
Client: Osmose Audit Date:06/08/92

Job # :011-105-470 Matrix:agqueous Units:_ug/1 Audited By: KMG

No. Spikes OK? %Recovery OK? Surrogates
Sample |[Yes No Note Yes No Note Outside Criteria
Number

N

MW-3

MW-10

Mw-11

MW=-12

DF /10 aclepranst ALcoveny
DF (Z/ 100 - &/rm\jgd@ Solubrim dadid]

Mw-13

MWw=-14

CW-1

FB

RB

NANAYAIAAY AT

$Recovery Range:
%$Recovery Range:




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

SURROGATE RECOVERY SUMMARY

Polynuclear Aromatic Hydrocarbons in Water
EPA Method 8310

Percent Recovery, %

GTEL Sample ID St S2
(NBZ) (TPH)

BWO0407-1 103
0412801 92.5 85.3
04128-02 90.0
04128-03 94.4
04128-04
04128-05 94.6
04128-06
0412807 (DLM=10) 9.8
0412807 (DLM=100) D
0412808
0412809
04130-01

04128-04 MS
04128-04 MSD
04128-08 (DLM=4)

I

l
le
I
I
'
|
|
'
|
1

tes Recovery Limits@

NBZ Nitrcbenzene-d5 . 33-141%
TPH Terphenyl-d14 33-141%
Surrogate diluted out. % Recovery not calcutated when surrogate diluted out.
Indicates values outside of acceptability timits.

a Recovery limits as per faboratory practice.

MS  Matrix Spike.

MSD Matrix Spike Duplicate.

- GTEL Milford, NH % GT E L

N204128A.D0OC:12 ENVIRONMENTAL

LABORATORIES. INC




Client Number: 011105470
Project ID: Osmose

Woark Order Number: N2-04-128

N2-04-130

QA NONCONFORMANCE SUMMARY

Method Blank Analysis

1.1 Zero target compound(s) were found in the method blank.

Calibration Verification

2.1 The control limits were exceeded for zero calibration check compounds.

Surrogate Compound Recoveries

3.1 Therecovery limits were exceeded for zero sufrogate compounds.

Matrix Spike (MS) Accuracy

4.1 The recovery limits were exceeded in the matrix spike for 2ero compounds.

Sample Duplicate Precision

5.1 The maximum relative percent difference (RPO) was exceeded for zero compound{s) in the
duplicate samples.

Sample Integrity

6.1 Sample handling and holding time criteria were met.

GTEL

ENVIRONMENTAL

N204128A.D0C:8 W LAtORATORIES. INC

GTEL Milford, NH
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) Client Number: 011105470
v Project ID: Osmose
_ Work Order Number: N2-04-128

N2-04-130

ENVIRONMENTAL
LABORATORIES, INC.

NortheastRegion
Meadowbrook Industrial Park
Milford, NH 03055

(603) 672-4835

(603) 673-8105 (FAX)

April 28, 1992

Bruce Ahrens

Groundwater Technology, inc.
12 Walker Way

Albany, NY 12205

Dear Mr. Ahrens:

Enclosed please find the analytical resutts for the samples received by GTEL Environmental
Laboratories, Inc. on 04/04/92 under chain-of-custody record 36141.

A formal Quality Assurance / Quality Control (QA/QC) program is maintained by GTEL,
which is designed to meet or exceed the EPA requirements. Analytical work for this project
met QA/QC criteria unless otherwise stated in the footnates.

GTEL is certified (approved) by the State of New York under certificate numbver 10589.

If you have any questions regarding this analysis, or if we can be of further assistance, .
please call our Customer Service Representative.

/

Sincerely,
GTEL Environmental Laboratories, inc.

b -,’/'v N 1 ( l" AQC A o
L‘wm« RV Ao NSO /
Susan C. Uhler Roseanna Dube

L aboratory Director Quality Assurance Officer

GTEL Milford, NH
N204128A.D0C:1




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128"

N2-04-130

ANALYTICAL RESULTS

Aromatic Volatile Organics in Water
Modified EPA Method 80202

GTEL Sample Number

04128-01

04128-02

04128-03

0412804

Client Identification

MW14

MW11

MW12

MW8

Date Sampled

04/02/92

04/02/92

04/02/92

04/02/92

Date Analyzed

04,/09/92

04/08/92

04/089/92

04/10/92

Detection
Analyte Limit, ug/L

Benzene 0.2
Toluene 0.5

Concentration, ug/L

< 0.2 <02

< 0.5 < 0.5
Ethyl Benzene 0.8 < 0.8 <0.8
Xylenes (total) 1.7 < 1.7 < 1.7
Chicrobenzene 0.2 <02 <02
1,2-Dichlorobenzene 0.4 < 0.4 <04
1,3-Dichlorobenzene 0.4 <04 <04
1,4-Dichlorobenzene 0.3 < 0.3 <903
Detection Limit Multiplier® 1 1 1

<0.2
<05
<08
< 1.7
<02
<04
<04
<03

LN

1
I
|
l
l
'
'
1
I
g

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1886,
extraction by EPA Method 5030 {purge and trap). Method modified to inctude additional compounds.
The detection limit multiplier indicates the adjustments made to the data and detection limits for sample

dilutions.

GTEL Mitford, NH
N204128A.DOC:2

ENVIRONMENTAL
LABORATORIES, INC.
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Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130.

ANALYTICAL RESULTS

Aromatic Volatile Qrganics in Water
Modified EPA Method 80204

GTEL Sample Number

04128-05

04128-06

04128-07

04128408

Client |dentification

MW10

MWg

MW13

Cwi1

Date Sampled

04/02/92

04/02/92

04/02/92

04/02/92

Date Anal\fzed'

04/10/92

04/10/92

04/10/92

04/10/92

Detection
Limit, ug/L

Concentration, ug/L
0.2 170 120
0.5 150 300
0.8 a3 90
1.7 180 1100
Q.2 <04 790
0.4 22 <20
1,3-Dichlorobenzene 0.4 < 0.8 < 2.0
1.4-Dichlorobenzene 0.3 < 0.6 36

Detection Limit Muitiplier® 1 2 5

Anaiyte

Benzene
Toluene

Ethyl Benzene
Xytenes (total)
Chiorobenzene

1,2-Dichlorobenzene

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1586,
extraction by EPA Method 5030 (purge and trap). Method modified to include additional compounds.
The detection limit multiplier indicates the adjustments made to the data and detection limits for sample
dilutions.

BGTEL

ENYIRONMENTAL
WP A50RATORIES. INC.

GTEL Milford, NH
N204128A.00C:3




Cllent Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

| N2-04-130
ANALYTICAL RESULTS
Aromatic Volatile Organics in Water
Modified EPA Method 80208
GTEL Sample Number| 04128-09 04130-01 04130-02 -
Client Identification FIELD RINSEATE TRIP -
BLANK BLANK
Date Sampled| 04/02/92 | 04/03/92 | 04/03/92 -
Date Analyzed| 04/10/92 | 04/08/92 | 04/09/92 -
Detection
Analyte Limit, ug/L Cancentration, ug/L
Benzene 0.2 < 0.2 0.3 < 0.2 -
Toluene 0.5 <05 <05 <05 -
Ethyl Benzene 0.8 <08 <08 <08 -
Xylenes (total) 1.7 < 1.7 <17 <17
Chlorobenzene 8.2 <02 <02 <02 -
1.2-Dichlorobenzene 0.4 <04 <04 <04
1,3-Dichlorobenzene 0.4 <04 < 0.4 < 0.4 -
1,4-Dichlorobenzene 0.3 <03 <03 <03 -

Detection Limit Multiplier®

1

1

1

|

dilutions.

A

i

e

GTEL Milford, NH
N204128A.D0C.4

— . it

extraction by EPA Method 5030 (purge and trap).
b Thedetection limit muitiplier indicates the adjustments made to the data and detection

a Test Methods for Evaluating Solid Waste, SW-8486, Third Edition, Revision 0, US EPA November 1386,
Method modified to include additional compounds.

limits for sample

BGTEL

ENVIRONMENTAL
W (1350RATORIES. INC.




, I Client Number: 011105470
Project ID: Osmose
Work Order Number: N2-04-128
“ N2-04-130
I ANALYTICAL RESULTS
; l Polynuclear Aromatic Hydrocarbons in Water
f EPA Method 83108
GTEL Sample Number| 04128-01 0412802 0412803 04128-04
I Client Identification MW14 MW 11 MW12 MW3g
Date Sampled| 04/02/92 | ©4/02/92 | 04/02/92 | 04/02/92
l Date Extracted| 04/07/92 | 04/07/82 | 04/07/92 | 04/07/92
Date Analyzed| 04/14/92 | 04/14/92 | 04/14/92 | 04/14/92
Detection
' Analyte Limit, ug/L Concentration, ug/L
Naphthalene 1.8 <18 < 1.8 <18 < 1.8
Acenaphthylene 2.3 < 2.3 <23 < 2.3 < 2.3
- l 1-Methylnaphthalene i.8 <18 < 1.8 <18 < 1.8
2-Methyinaphthalene i.8 <18 < 1.8 < 1.8 <18
Acenaphthene 1.8 <18 < 1.8 < 1.8 <1.8
' Fluorene 0.21 <021 | <021 < 0.21 < 0.21
Phenanthrene 0.64 0.70 < 0.64 < 0.64 0.84
P Anthracene 0.66 < (0.66 < 0.66 < 0.68 < 0.66
Flucranthene 6.21 0.36 0.34 0.26 1.1
Pyrene 0.27 < 0.27 < Q.27 < 0.27 < 0.27
l Benzofalanthracene 0.013 0.077 0.10 0.048 0.21
. Chrysene 0.15 < 0.15 < 0.15 < 0.15 0.26
Benzo{blfiuoranthene 0.018 0.071 0.13 0.065 0.35
l Benzofkjfluoranthene 0.017 0.042 0.072 0.034 0.18
, Benzo[a]pyrene 0.023 0.10 0.18 0.087 0.44
l Dibenzo(a,h]anthracene 0.030 < (.030 < 0.030 < 0.030 0.084
Benzo[g,hflperylene 0.076 < 0.0786 < 0.078 < 0.078 0.20
indenof1,2,3cd]pyrens 0.043 0.057 0.11 0.055 0.33
Detection Limit Multiplier® 1.00 1.00 1.00 1.00

a Test Methods for Evaluating Sofid Waste, SW-846, Third Edition, Revision 0, US EPA Navember 1886;

Extraction by EPA Method 3510 (liquid-liquid).
b The detection limit multiplier indicates the adjustments made {0 the data and detection imits forsample

dilutions.

A

o S P g T KT
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BGTEL

ENVIRONMENTAL
WP (AcORATORIES, INC

GTEL Milford, NH
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a0




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

'
b
H
-

>4

ANALYTICAL RESULTS

Polynuclear Aromatic Hydrocarbons in Water
EPA Method 83108

Y

GTEL Sample Number

04128-05

04128-06

0412807

04128-08

Client Identification

MW10

MW9

MW13

CW1

Date Sampled

04/02/92

04/02/82

04/02/92

04/02/92

Date Extracted

04/07/92

04/07/92

04/07/92

04/07/92

Date Analyzed

04/15/92

04/15/92

04/15/92¢

04/15/924d

Detection
Analyte Limit, ug/L

Naphthalene 1.8 1.8 70 4600C 170d
<23 <23 <23

Concentration, ug/L

Acenaphthylene 2.3 2.3
1-Methylnaphthalene .8 1.8 < 1.8 540C 18
2-Methylnaphthalene 1.8 1.8 <18 2100C 49
Acenaphtnene 1.8 1.8 < 1.8 740C 20
Fluorene 0.21 0.21 0.21 360C 5.0
Phenanthrene 0.64 0.64 0.84 710C 7.0
Anthracene 0.66 0.66 0.66 <656 0.66
Fluoranthene 0.21 0.21 0.21 240C 5.2
Pyrene 0.27 0.27 0.27 < 2.7 0.27
Benzofa]anthracene 0.013 0.020 0.043 73 1.2
Chrysene 0.15 0.15 0.15 23 1.3
0.018 0.033 0.054 26 1.9
0.0t7 0.017 0.030 15 0.98
0.023 0.033 0.082 35 2.2
0.03C < 0.030 0.030 1.9 0.34
Benzo[g,h, /lperylene 0.076 < 0.076 0.076 10 1.2
Indeno(1,2,3-cd]pyrene 0.043 < (.043 0.055 3.4 0.82
Detection Limit Multiplier® 1.00 1.00 10.06 1.00¢

1
I
i
i
i
i
i
1
i
.

o

Benzo[b}fiuoranthene
Benzofk)fluoranthene
Benzofa]pyrene
Dibenzo(a,h]anthracene

Test Methods for Evaluating Sotid Waste, SW-848, Third Edition, Revision 0, US EPA November 1386,
Extraction by EPA Method 3510 fhiquid-liquid).

The detection limit muitiplier indicates ihe adjustments made to the data and detection limits for sample
dilutions. ‘
Detecticn Limit Multiplier for analytes noted = 100; Date Analyzed = 04/15/92.

Detection Limit Multiplier for analyte noted = 4.00; Date Analyzed = 04/15/92.

N
e

BGTEL

ENVIRONMENTAL
W _A20RATORIES. INC

GTEL Milford, NH
N204128A.D0CC.6




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

ANALYTICAL RESULTS

Polynuclear Aromatic Hydrocarbons in Water
EPA Method 83108

GTEL Sample Number

04128-09

04130-01

Client |dentification

FIELD
BLANK

RINSEATE"

Date Sampled

04/02/92

04/02/92

Date Extracted

04/07/92

04/07/92

Date Analyzed

04/15/92

04/14/92

Analyte

Detection
Limit, ug/L

Concentration, ug/L

Naphthalene 1.8 1.8 <18 --
Acenaphthylene 2.3 2.3 <23
1-Methylnaphthalene 1.8 1.8 < 1.8
2-Methylnaphthalene i.8 1.8 1.8
Acenaphthene 1.8 1.8 1.8
Fluorene 0.21 0.21 0.2t
Phenanthrene 0.64 0.64 0.64
Anthracene 0.66 0.656 0.66
Fluoranthene 0.21 0.2t 0.44
Pyrene 0.27 0.27 0.27
Benzola]anthracene 0.013 0.013 0.085
Chrysene 0.15 < Q.15 0.15
0.018 < 0.018 0.14
0.017 < 0.017 0.079
0023 | <0.023 0.14
0.030 < {,030 0.030
Benzalg,h,ijperylene 0.076 < 0.076 0.085
Indenof1,2,3-cd]pyrene 0.043 < 0.043 < 0.043
Detection Limit Multiplierd 1.00 1.00

II1I|’ G R N Ak N am s ‘iiill Illl,

Benzo[b]ﬂuorantheﬁe
Benzofk]flucranthene
Benzo{a]pyrene
Dibenzo[a,h]anthracene

Test Methods for Evaluating Sotid Waste, SW-848, Thira Edition, Revision 0, US EPA Navember 1986,

Extraction by EPA Method 3510 (quid-liquid).
The detection limit multiplier indicates the adjustments made to the data and detection Himis for sample

dilutions.

BGTEL

ENVIRONMENTAL
W ABORATORIES. INC

GTEL Milford, NH
N204128A.00C:7
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Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

QA NONCONFORMANCE SUMMARY

1.0 Method Blank Analysis

1.1 Zero target compound(s} were found in the method biank.
2.0  Calibration Verification

2.1 The control limits were exceedead for zero calibration check compounds.
3.0  Surrggate Compeound Recoveries

3.1 The recovery limits were exceeded for zero surrogate compounds.
4.0 Matrix Spike (MS) Accuracy

4.1 The recovery limits were exceeded in the matrix spike for zero compounds.
5.0 Sampie Duplicate Precision

51 The maximum relative percent difference (RPD) was exceeded for zero compound(s) in the

duplicate samples.

6.0 Sample Integrity

6.1 Sample handling and hotding time cnteria were met.

BGTEL

N34 128ADOC.S —— DI




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

METHOD BLANK RESULTS

Aromatic Volatile Organics in Water
Modified EPA Method 80204

GTEL File ID | 08WBL0408C | 1SWBLO409A

Client |dentification| METHQOD METHOD
BLANK BLANK

Date Analyzed| 04/08/92 | 04/09/92

Detection
Analyte Limit, ug/L Concentration,

Benzene 0.2 <02
Toluene 0.5 < 0.5
Ethyi Benzene 0.8 <08
Xylenes (total) 1.7 <17
Chlorobenzene 0.2 <02
1,2-Dichlorobenzene 0.4 <04
1,3-Dichiorobenzene 0.4 < 0.4
1,4-Dichlorobenzene 0.3 <03
Detection Limit Multiplier? 1 1

Test Methods for Evaluating Satid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986,
extraction by EPA Method 5030 (purge and trap). Method modffied to include additional compounds.
The detection limit multiplier indicates the adjustments made to the data and detection imits for sample
dilutions.

- GTEL Milford, NH . GT E L

N204128A.00C:9 WP 0RaioRits NG




Client Number: 011105470
ProjectID: Osmose
Work Order Number: N2-04-128
N2-04-130

METHOD BLANK RESULTS

Poiynuclear Aromatic Hydrocarbons in Water
EPA Method 83108

GTEL Blank ID BWQ407-1

GTEL File ID BW204071
Date Extracted 04/07/92
Date Analyzed 04/09/92

Detection
Analyte Limit, ug/L Concentraticn, ug/L

Naphthalene 1.8 < 1.8
Acenaphthylene 2.3 <23
t-Methylnaphthalene 1.8 1.8
2-Methylnaphthalene 1.8 1.8
Acenzaphthene 1.8 1.8
Fluorene 0.21 0.21
Phenanthrene 0.64 0.64
Anthracene 0.66 0.66
Fluoranthene 0.21 0.2t
Pyrene Q.27 g.27
Benzo(alanthracene 0.013 0.013
Chrysene 0.15 0.15
Benzo[b]fluoranthene 0.018 0.018
Benzo/kifluocranthene 0.017 0.017
Benzo(a]pyrene 0.023 0.023
Dibenzo{a,h]anthracene 0.030 0.030
Benzo{g,h,i]perylene 0.076 - 0.078
Indeno(1,2,3-cd]pyrene 0.043 0.043
Detection Limit Multiplier 1.00

Test Methods for Evaluating Saiid Wasie, SW-846, Thira Edition, Revision 0, US EFA November 1386,
Extraction by EPA Method 3510 (tiquid-iiquid).

The detection limit multiplier indicates the adjustments made to the data and detection limits for sample
dilutigns.

HGTEL

ENVIRONMENTAL

N204128A.DCC:10 - ' WP L AB0RATORIES, INC
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Client Number: 011105470
Project ID: Osmose
Work Order Number: N2-04-128

N2-04-130
SURROGATE RECOVERY RESULTS
Aromatic Volatile Organics in Water
(Trfluorotoluene)
Modified EPA Method 8020
Sample Amount Added, ug/L Surragate Recavery, %

METHOD BLANK (04/08/32) 47.6 105

METHOD BLANK (04/09/92) 47.6 61.3
04128-01 47.6 £5.1
04128-02 47.6 61.4
04128-03 47.6 59.7
04128-04 47.86 63.4
04128-05 47.6 63.5
0412806 47.6 64.2
0412807 47.6 94.5
04128-08 47.6 64.1
04128-09 47.6 65.9
04130-01 47.6 91.7
04130-02 47.6 94.2
04128-05 MS 47.6 62.1
04128-04 DUP 47.6 67.1
04175-01 MS 47.6 92.5
04170-01 DUP 47.6 96.4

Acceptability Limits& 45-125%

a Laboratory generated acceptability timits updated 07/11/91.
MS Matrix Spike.
OUP Sample Duplicate.

GTEL Mitford, NH ’ ' GTE L

N204128A.DOC:11 - LIS EN AL



Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

s
¢

|
le
1
L
1
i
i
1
I
1®

SURROGATE RECOVERY SUMMARY

Polynuciear Aromatic Hydrocarbons in Yater
EPA Method 8310

Percent Recaovery, %

GTEL Sample iD St S2
(NBZ) (TPH)
BW0407-1 103 106
04128-01 92.5 853
0412802 90.0 110
0412803 94.4 81.9
04128-04 79.8
0412805 94.6 100
04128-06 102
0412807 (DM =10} 0.8 132
04128-07 (DLM=100) o} D
0412808 99.5
0412809
04130-01
04128-04 MS
04128-04 MSD
0412808 (DM =4)

urragates Recovery Limits@
NBZ Nitrobenzene-d5 33-141%
TPH Terphenyl-d14 33-141%
Surrogate diluted out. % Recavery not calcttated when surrogate diltted out.
Indicates values outside of acceptabiity limis.
Recovery limits as per iaboratory practice.
Matrix Spike.
Matrix Spike Duplicate.

pCEea— R —

GTEL Milford, NH . GT E L
-
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Client Number: 011105470
Project ID: Osmose:
Work Order Number: N2-04-128

N2-04-130
MATRIX SPIKE RECOVERY
Aromatic Volatile Organics in Water
Mcdified EPA Method 8020
Sample Spiked: 0412845 fient ID:  BATCH QC
Date of Analysis: 04/10/92 Matrix: Water
Standard 10: BX22QCH03
Sample Spike MS MS %
Results, | Amount, ug/L | Results, ug/L | Percent | Acceptability
Compound ug/L Recovery | Limits, %2
Benzene <02 20.0 20.0 100 39-150
Toluene <05 20.0 19.8 99.0 46-148
Ethyl Benzene <08 20.0 208 104 32-160
Total Xylenes < 1.7 80.0 57.9 86.5 36-163
a Laboratory generated acceptabitity timits updated 4/88.

NA  Not Applicable; % Recaovery is not calculated when original sampte amount exceeds five times the
spike amount.
DUPLICATE SAMPLE RECOVERY

Aromatic Volatile Organics in Water
Madified EPA Method 8020

Sample Number: 04128-04 Client1D:  BATCH QC
Date of Analysis: 04/10/92 Matrix: Water
Sample Results, | Duplicate Resuits, Acceptapllity
Compound - ug/L ug/L RPO, % Limits, %3
Benzene < 0.2 <02 NA 34
Toluene < 0.5 < 0.5 NA 31
Ethyl Benzene < {8 <038 NA 38
Total Xylenes < 1.7 <1.7 NA 38
a Laboratory generated acceptabitity limits updated 4/88.
NA  Not Applicable; % RPD is not caiculated when sampie values are less than 10 times the detection
limit,
; GTELMiIfOl’d,NH EENVIEONMENTAL
i N204128A.L0OC:13 WP (A30RATORIES, INC




Client Number: 011105470
Project ID: Osmose

Work Order Number: N2-04-128

N2-04-130

MATRIX SPIKE RECOVERY

Aromatic Velatile Organics in Water
Modified EPA Method 8020

Sample Spiked: 04175-01 Client ID:  BATCHQC
Date of Analysis: 04/10/92 Matrix: Water
Standard 1D: BX92QC0003C

Sample Spike MS MS %
Results, | Amount, ug/L | Resuits, ug/L Percent | Acceptabiiity
Compound ug/L Recovery | Limits, %2

Benzene < 0.2 20.0 18.8 94.0 339-150
Toluene <905 20.0 19.0 95.0 46-148
Ethyl Benzene < 0.8 20.0 19.3 96.5 32-160
Total Xylenes < 1.7 50.0 58.5 g7.5 36-163

a Laboratory generated acceptabitity limits updated 4/88.
NA  Not Applicable; % Recovery is not catcutated when criginal sampte amount exceeds five times the

spike amount.
DUPLICATE SAMPLE RECOVERY

Aromatic Volatile Organics in Water
Modified EPA Method 8020

Sample Number: 04170-01 CiientID:  BATCHQC
Date of Analysis: 04/106/92 Matrix: Water

Sample Results, Duplicate Resuits, Acceptapility
Compound ug/L ug/L % Limits, %2

Benzene 14000 15000 34
Toluene 33000 35000 31
Ethyl Benzene 2500 2800 ' 38
Total Xylenes 16000 17000 38

a Labaratory generated acceptabitity fimits updated 4/88.
NA  Not Appficabie; % RPD is not calculated when sample values are less than 10 times the detection

limit.
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Ml el

Client Number:
Project |D:
Work Order Number:

MATRIX SPIKE RECOVERY

Polynuclear Aromatic Hydrocarbons

EPA Method 610

011105470
Osmose
N2-04-128

N2-04-130

Sampie Spiked: 0412804 Client |D: MW8
Date Analyzed: 04/14/92 Salution |D: HI1MSC43A
Spike Sample MS MS
Added, | Concentration, | Concentration, § Percent | Acceptability
Compound ug/L ug/L ug/L Rec?/very, Limits, %

Naphthalene 20.0 < 1.80 19.3 $6.5 D-122
Acenaphthylene 20.0 < 2.30 204 102 D-139
Acenaphthene 20.0 < 1.80 22.6 113 D-124
Fluorene 4.00 < 0.210 3.98 100 D-142
Phenanthrene 2.00 0.843 2.22 68.9 D-155
Anthracene 2.00 < 0.660 1.78 839.0 D-126
Benzo{k]fluoranthene 2.00 0.190 2.09 95.0 D-159
Indenof1.2,3-cd]pyrene 2.00 0.330 2.00 83.5 D-116

Spike MSD MSD Acceptabitity

Added, Concentration, Percent Limits:

Compound ug/L ug/L Recovery, % | RPD, % RPD, %

Naphthalene 20.0 18.4 82.0 4.77 60
Acenaphthylene 20.0 18.5 97.5 451 60
Acenaphthene 20.0 22.5 113 0.443 60
Fluorene 4.00 3.98 100 Q 60
Phenanthrene 2.00 2.20 67.9 1.46 60
Anthracene 2.00 1.31 £65.5 30.4 6G
Benzolk]fiuoranthene 2.00 1.96 88.5 7.08 60
Indenof1,2,3cd]pyrene 2.00 1.88 775 7.45 60

O *%

Detection

GTEL Milford, NH
N204128A.DOC:15

Column to be used to flag recovery and RPD vatues with an asterisk.
Values outside of QC limits.

B GTEL

ENVIRONMENTAL
WP (A20RATORIES, INC.
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: Client Number: 011105470~
Project ID: Not Applicable
. Work Order Number: N2-03-652

ENVIRONMENTAL
LABORATORIES, INC.

Northeast Region
Meadowbrock Industrial Park
Milford, NH 03055

(603) 672-4835

(603) 673-8105 (FAX)

June 17, 1992

Bruce Ahrens

Groundwater Technology, tnc.
12 Walker Way

Albany, NY 12205

Dear Mr. Ahrens:

This report, previously dated G4/15/92, is a reissue.

Enclosed please find the analytical resuits for the samples received by GTEL Environmental
Laboratories, Inc. on 03/24/92 under chain-of-custody records 42825 and 42826.

A formal Quality Assurance / Quality Control (QA/QC) program is maintained by GTEL,
which is designed to meet or exceed the EPA requirements. Analytical work for this project
met QA/QC criteria unless otherwise stated in the footnotes.

GTEL is certified (approved) by the State of New York under certificate numper 10588.

If you have any questions regarding this analysis, or if we can be of further assistance,
please call our Customer Service Representative.

Sincerely,

GTEL Environmental Laboratories, inc.
: Do e /oz
ol L Athais Wiwolesed
Susan C. Uhler Roseanna Dube

Laboratory Director Quality Assurance Officer

GTEL Milford, NH
N203652A.00C:1
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

ANALYTICAL RESULTS

Aromatic Volatile Organics in Sofl
Modified EPA Method 80202

GTEL Sample Number

03652-G5

03652-06

03652-13

Client Identification

MW-13 (5-8)

MW-13
(8-10)

SB-2
(2-4)

Date Sampled

03/19/92

03/19/92

03/20/92

Date Analyzed

03/26/92

03/26/92

03/26/92

Analyte

Detection
Limit, mg/kg

oncentration,

mg/kg (dry)

Benzene

g.10

< 0.1

< 0.1t

< 0.11

Toluene

0.25

< 0.28

0.38

<027

Ethyl Benzene

0.4Q

< 0.44

0.52

< 0.44

Xylenes (total)

0.85

3.0

6.3

< 0.83

Chlorobenzene

0.20

< 0.22

< 0.23

< 0.22

1,2-Dichlorobenzene

0.26

< 0.29

< 0.28

< 0.29

1,3-Dichlorobenzene

0.26

< 0.29

< 0.28

< (.29

1,4-Dichlorobenzene

0.20

< 0.22

<0.23

<022

Detection Limit Multiplierd

1.10

1.13

1.10

Percent Solids

87.8

86.4

83.4

Test Methods for Evaluating Sclid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986,
Methanolic extraction by EPA Method 5030 {purge and trap). Method modified to include additional

compounds.

The detection limit multiplier indicates the adjustments made to the data and detection limits as a result
of dilutions and percent solids.

GTEL Milford, NH
N203652A.00C:2

BIGTEL

ENVIRONMENTAL
WP (ABORATORIES. INC
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

ANALYTICAL RESULTS

Aromatic Volatile Organics in Soil - Low Level

Modified EPA Method 80202

GTEL Sample Number| 038652-01 03652-02 0365203 03652-04
Client Identitication MW-14 MW-14 MwW-12 MwW-12
(10-12) (61-63) (6-8) (18-20)

Date Sampled| 03/17/92 03/18/92 03/19/92 03/19/92

Date Analyzed| 03/30/92 03/31/92 03/31/92 03/31/92

Detection
Analyte Limit, ug/kg Concentration, ug/kg (dry)

Benzene 1.0 < 0.9 < 1.0 <10 <039
Toluene 1.7 <16 4.1 7.5 5.8
Ethyl Benzene 1.0 < 0.9 2.0 3.2 2.0
Xylenes {total) 2.0 < 1.8 8.3 14 9.3
Chlorobenzene 1.0 < 0.9 <10 <1.0 < 0.9
1,2-Dichlorobenzene 1.7 <16 <18 <17 <158
1,3-Dichlorobenzene 1.7 <16 < 1.8 < 1.7 < 1.8
1,4-Dichlorobenzene 1.7 <16 < 1.8 <17 <18

Detection Limit Multiplier® 0.93 0.96 1.01 0.93
Percent Solids 81.9 86.8 80.0 85.8

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 0, Table 2, US EPA November
1986; sample prepared by low tevel solvent extraction and purge and trap. Method modified to include
additional compounds. Resuits are reported on a dry weight basis.
The detection limit multiplier indicates the adjustments made to the data and detection limits as a result
of dilutions and percent solids.

GTEL Milford, NH
N203652A.00C:3

BGTEL

ENVIRONMENTAL
WP ArORATORIES. INC
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Client Number: 011105470

Work Order Number:

ANALYTICAL RESULTS

Aromatic Volatile Organics in Soil - Low Level

Modified EPA Method 80202

Project ID: Not Applicable

N2-03-652

GTEL Sample Number| 03652-14 - - -

Client [dentification SB-2 - - -

(8-10)
Date Sampled| 03/20/92 - - --
Date Analyzed| 03/31/92 -~ - -
Detection
Analyte Limit, ug/kg Concentration, ug/kg (dry)

Benzene 1.0 <09 -- - -
Toluene 1.7 6.8 - -- -
Ethyl Benzene 1.0 2.3 .- .- -
Xylenes (total) 2.0 11 - - -
Chlorobenzene 1.0 < 0.9 -- - -
1,2-Dichlorobenzene 1.7 <15 -- -
1,3-Dichlorobenzene 1.7 <15 .- -- --
1,4-Dichlorobenzene 1.7 <15 - -- -
Detection Limit Multiplier® .91 ; - -
Percent Solids 88.6 - -

of dilutions and percent solids.

GTEL Milford, NH
N203652A.00C:4

Test Methods for Evaluating Sclid Waste, SW-848, Third Edition, Revision 0, Table 2, US EPA November

a
1886; sample prepared by low ievel solvent extraction and purge and trap. Method modified to include
additional compounds. Resulis are reported on a dry weight basis.

b The detection limit multiplier indicates the adjustments made to the data and detection limits as a result

GTEL

ENVIRONMENTAL
W LAORATORIES, INC.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

ANALYTICAL RESULTS

Aromatic Volatile Organics in Water
Modified EPA Method 80208

GTEL Sample Number

03852-10

03652-11

03652-12

Client |dentification

RINSEATE
BLANK

FIELD
BLANK

TRIP
BLANK

Date Sampled

03/20/92

03/20/92

03/17/92

Date Analyzed

04/01/92

04/01/92

04/01/92

Analyte

Detection
Limit, ug/L

Concentration, ug/L

Benzene

0.2

< 0.2

<02

Toluene

0.5

<05

< 0.5

Ethyl Benzene

c.8

<08

<08

Xylenes (totai)

1.7

< 1.7

< 1.7

Chlorobenzene

0.2

< 0.2

<02

1,2-Dichlorobenzene

0.4

< 0.4

<04

1,3-Dichlorobenzene

0.4

< 0.4

<04

1,4-Dichlorobenzene

0.3

<03

<03

Detection Limit MultiplierD

1

1

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revi
purge and trap). Method modified to include additional compounds.

extraction by EPA Method 5030 {
he adjustments made to the data and detection limits for sample

The detection limit multiplier indicates t

dilutions.

/

GTEL Milford, NH
N203652A.00C:5

sion 0, US EPA November 1886;

B GTEL

ENVIRONMENTAL
W (ABORATORIES, INC
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ANALYTICAL RESULTS

Client Number: 011105470
Project ID: -Not Applicable

Polynuclear Aromatic Hydrocarbons in Soit

EPA Method 831028

Work Order Number: N2-03-652

GTEL Sample Number

03652-N1

03652-G2

03652-03

03652-04

Client Identification

MW-14
(10-12)

Mw-14
(61-63)

MW-12
(6-8)

MW-12
(18-20)

Date Sampled

03/17/92

03/18/82

03/18/92

03/19/92

Date Extracted

03/26/92

03/26/92

03/26/92

03/26/92

Date Analyzed

04/03/92

04,/03/92

04/03/92

04/03/92

Detection
Analyte Limit, ug/kg

Concentration, ug/kg

Naphthalene 60

73

< 70

<76

< 69

Acenaphthylene 77

83

< 89

< 98

< 89

1-Methyinaphthalene 60

73

< 70

< 76

< 69

2-Methylnaphthalene 60

73

< 70

<76

< 69

Acenaphthene 60

73

< 70

<76

< 69

Fluorene 7.0

< 85

< 8.1

< 8.9

< 8.1

Phenanthrene 21

< 25

< 24

< 27

< 24

Anthracene 22

< 27

< 28

< 28

< 25

Fluoranthene 7.0

< 8.5

32

18

< 8.1

Pyrene 9.0

< 11

<10

< 11

< 10

Benzo{aJanthracene

< 0.52

11

4.1

< 0.49

Chrysene 5.0

< 6.1

<58

< 6.4

<58

Benzo[b}fluoranthene

< 0.73

9.5

5.8

0.78

Benzofkflucranthene

< 0.69

6.3

3.4

0.66

Benzofa]pyrene

< 0.93

12

6.0

0.89

Dibenzo(a,h}anthracene

< 1.2

1.2

<13

1.2

Benzo|g,h,/]perylene

< 3.0

8.6

3.5

2.8

Indeno{1,2,3cd]pyrene

< 1.7

5.1

24

1.6

Detection Limit Multiplier®

1.21

1.16

1.27

1.15

Percent Solids, %

81.9

86.8

80.0

85.8

Test Methods for Evaluatin

Extraction by EPA Method 3550 (low level sonication).

The detection limit multiplier indicates the adjustments made to the da

of dilutions and percent solids.

GTEL Milford, NH
N203652A.00C:6

Salid Waste, SW-8486, Third Edition, Revision 0, US EPA November 1986,
Results are reported on a dry weight basis.
and detection imits as a result

BGTEL

ENVIRONMENTAL
WP . A20RATORIES, INC




ANALYTICAL RESULTS

Client Number: 011105470
Project ID: Not Applicable

Polynuclear Aromatic Hydrocarbons in Soil
EPA Method 83108

Work Order Number: N2-03-652

GTEL Sample Number

03652-08

0365206

0365207

0365208

Client |dentification

MW-13
(6-8)

MW-13
(8-10)

§S-1

S§S8-2

Date Sampled

03/19/92

03/19/92

03/18/92

03/18/92

Date Extracted

03/26/92

03/26/92

03/26/92

03/26/92

Date Analyzed

04/03/92C

04 /04 /924

04/04/92

04/04/92€

Detection
Analyte Limit, ug/kg

Naphthalene 60
Acenaphthylene 77
1-Methylnaphthalene 60
2-Methylnaphthalene 60
Acenaphthene 60
Fluorene 7.0
Phenanthrene 2t
Anthracene 22
Fluoranthene 7.0
Pyrene 9.0
Benzola]anthracene
Chrysene 5.0 72 2600 200
Benzo{b]fluoranthene 75 2700 520
Benzo/k]fluoranthene 52 1800 300
Benzola]pyrene 92 2900 670
Dibenzo(a,hjanthracene < 11 200 79
Benzo[g,h.ilperylene . 43 1100 400
Indeno[1,2,3-cd]pyrene < 16 450 280
Detection Limit Multiplierd 11.4C 45.6 12.8
Percent Sotids, % 87.8 86.4 78.4

Concentration, ug/kg
2300004 < 770
< 3500 < 990
57000 < 770
3000004 < 770
1200060 < 770
680009 120
1500004 440
10000 940
59000¢ 1200
< 410 < 120
7500 430

5700

< 2160

< 1600
63900

< 1600
4300

200008

< 12000¢€

30000€

< 250

11000¢€
5100

9700€

5800¢€

12000€
1500
5300
43900

27.4¢€
73.5

Test Methods for Evaluatin?3 Sclid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986,
Extraction by EPA Method 3550 (low level sonication). Resuits are reported on a dry weight basis.
The detection limit multiplier indicates the adjustments made to the data and detection limits as a result
of dilutions and 'aercent solids. .

Detection Limit Multiplier for analyte noted = 114; Date Analyzed=04/14/92.

Detection Limit Multiplier for analyte noted =912; Date Analyzed=04/10/92.

Detection Limit Multiplier for analytes noted =548; Date Analyzed=04/11/92.
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WP (ABORATORIES, INC.

GTEL Milford, NH
N203652A.DOC:7




Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

ANALYTICAL RESULTS

Polynuclear Aromatic Hydrocarbons in Soil
EPA Method 83102

GTEL Sample Number

0385209

03652-13

03652-14

Client Identification

SS-3

§S-2 {2-4)

SB-2 {8-10)

Date Sampled

03/18/92

03/20/92

03/20/92

Date Extracted

03/26/92

03/26/92

03/26/92

Date Analyzed

04 /04 /92f

04/04/92

04/04/92

Analyte

Detection
Limit, ug/kg

Concentration, ug/kg

<73 320

77 < 2000 <93 < 85

< 1600 <73 < €6

< 1600 <73 150

< 1600 <73 < 66
8000 10 8.7

29000f 25 <23

< 12000 92 < 24

50000f 74 <77

< 240 11 <98.9
17000f 26 0.90
8300f 9.0 <55
14000f 21 < 0.66
8500f 14 < 0.63
17000f 26 < 0.85
2200 2.2 < 1.1
8500 15 - < 2.8

Indenof1,2,3-cd]pyrene 6400 8.3 <15

Detection Limit Multiplier? 26.6! 1.21 1.10

Percent Salids, % 71.9 83.4 88.6

Naphthalene 60 10000

Acenaphthylene
1-Methylnaphthalene 60
2-Methylnaphthalene 60
Acenaphthene 60

Fiuorene 7.0
Phenanthrene 21

Anthracene 22
Fiuoranthene 7.0
Pyrene 3.0
Benzo[a]anthracene
Chrysene 5.0
Benzo[b]flucranthene
Benzo/k]fluoranthene
Benzc(a]pyrene
Dibenzo(a, h]anthracene
Benzo(g,h,/]perylene

|
e
;
}
|
|
'
'
'
o

Test Methods for Evaluatin% Solid Waste, SW-846, Third Edition, Revision 0, US EPA November 1886,
Extraction by EPA Method 3550 (low level sonication). Resuits are reported on a dry weight basis.
The detection limit multiplier indicates the adjustments made to the data and detection limits as a result
of dilutions and percent solids.

Detection Limit Multiplier for anaiyte noted =532; Date Analyzed=04/11/92.

BGTEL

ENVIRONMENTAL
WP LA20RATORIES, INC

GTEL Milford, NH
N203652A.D0C:8
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

ANALYTICAL RESULTS

Polynuclear Aromatic Hydrocarbons in Water
EPA Method 83108

GTEL Sample Number| 03652-10 03652-11 - -
Client |dentification| RINSEATE FIELD - -
BLANK BLANK

Date Sampled| 03/20/92 03/20/92 - -

Date Extracted| 03/27/92 03/27/92 - -

Date Analyzed| 04/02/92 04,/02/92 - --

Detection
Analyte Limit, ug/L Concentration, ug/L

Naphthalene 1.8 <18 <18 - -

Acenaphthylene 2.3 <23 <23 - -

1-Methyinaphthalene 1.8 <18 < 1.8 - -

2-Methylnaphthalene 1.8 < 1.8 <1.8 - --

Acenaphthene 1.8 < 1.8 < 1.8

Fluorene 0.21 < 0.21 < 0.2% - -~

Phenanthrene 0.64 < 0.64 < 0.64 - -

Anthracene 0.66 < 0.68 < 0.68 - --

Fluoranthene .21 < 0.21 < 0.21 - -

Pyrene 0.27 < 0.27 < 0.27 - -

Benzo[a]anthracene 0.013 < 0.013 < 0.013 - -

Chrysene 0.15 < 0.15 < 0.15 - -

Benzo[b}fluoranthene 0.018 < 0.018 < 0.018 - -

Benzo/k]fluoranthene 0.017 < 0.017 < 0.017 - -

Benzo[a]pyrene 0.023 < 0.023 < 0.023 - -

Dibenzo[a,h]anthracene 0.030 < {.030 < 0.030 - -

" Benzolg,h,/]perylene 0.076 < 0.076 < 0.076 - -

Indeno[1,2,3-cd]pyrene 0.043 < 0.043 < 0.043 -- -
Detection Limit Multiplierd 1.00 1.00 - -

a Test Methods for Evaluating Solid Waste, SW-848, Third Edition, Revision 0, US EPA November 1586;
Extraction by EPA Method 3510 (tquid-iquid).

b The detection limit multiplier indicates the adjustments made to the data and detection limits for sample
dilutions.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

QA NONCONFORMANCE SUMMARY

Method Blank Analysis

1.1 Zerotarget compound(s) were found in the method blank.

Calibration Verification

2.1 The control limits were exceeded for zero calibration check compounds.

Surrogate Compound Recoveries

3.1 The recovery limits were exceeded for one surrogate compound for EPA Method 8310 in two
samples due to interference from the presence of high concentrations of analytes in the
samples. One surrogate out of control does not invalidate the reported restits.

Matrix Spike (MS) Accuracy

41 The recovery limits were exceeded in the batch spike for zero compounds.

Sample Duplicate Precision

5.1 The maximum relative percent difference (RPD) was/were exceeded for zero compound(s}
in the sample duplicate.

Sample Integrity

"
e
:
i
'
|
!
{
i
o

6.1 Sample handling and holding time criteria were met.

- e tden.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

METHOD BLANK RESULTS

Aromatic Volatile Organics in Soil
Modified EPA Method 80208

GTEL Sample Number{ METHOD
BLANK

GTEL File ID| 20MBL0O326A
Date Analyzed| 03/26/92

Detection
Anzlyte Limit, mg/Kg Concentration, mg/kg (dry)

Benzene 2.10 < 0.10 -
Toluene 0.25 < 0.25 -
Ethyl Benzene 0.40 < 0.40 -
Xylenes (total) 0.85 < 0.85 --
Chlorobenzene 0.20 < 0.20
1,2-Dichlorobenzene 0.26 < 0.26
1,3-Dichlorobenzene 0.26 < 0.26
1,4-Dichlorobenzene 0.20 < 0.20
Detection Limit Multiplier® 1.00

I
e
'
1
;
|
'
L
'
g

Test Methods for Evaluating Sclid Waste, SW-8486, Third Edition, Revision 0, US EPA Naovember 1586,
Methanolic extraction by EPA Method 5030 {purge and trap). Method madified to include additional

compounds. S
The detection limit multiplier indicates the adjustments made to the data and detectiontimits as a result

of dilutions and percent sclids.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

METHOD BLANK RESULTS

Aromatic Volatile Organics in Sofl - Low Level
Modified EPA Method 80203 )

GTEL Sample Number| METHOD - - -
BLANK
GTEL File ID| 14SBLO330A - -- -
Date Analyzed| 03/30/92 = - -
Detection
Analyte Limit, ug/kg Concentration, ug/kg (dry)
Benzene 1.0 <1.0 - - -
Toluene 1.7 <17 - -
Ethyl Benzene 1.0 < 1.0 - - -
Xylenes (total) 2.0 <20 - -- -
Chlorobenzene 1.0 <1.0 -- --
1,2-Dichlorobenzene 1.7 <17
1,3-Dichlorebenzene 1.7 <17 - ' -
1,4-Dichlorobenzene 1.7 < 1.7 - --
Detection Limit Multiplierd 1.00 - -

a Test Methods for Evaluating Sotid Waste, SW-848, Third Edition, Revision 0, Table 2, US EPA November
1986; sample prepared by low level soivent extraction and purge and trap. Method madified to include
additional compounds. Resuits are reported on a dry weight basis.

b The detection limit muitiplier indicates the adjustments made to the data and detection limits as a result
of dilutions and percent salids.

/
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

METHOD BLANK RESULTS

Purgeable Aromatics in Water
Modified EPA Method 80203

GTEL Sample Number| METHOD
BLANK

GTEL File ID| 20WBL0401A
Date Analyzed| 04/01/92

Detection
Analyte Limit, ug/L Concentratio

Benzene Q.2 -
Toluene 0.5 -
Ethyl Benzene 0.8 -
Xylenes (total) 1.7
Chlorobenzene 0.2
1,2-Dichlorobenzene 0.4
1,3-Dichlorobenzene 0.4
1,4-Dichlorocbenzene 03
Detection Limit Multiplier i

i

i
I
I
1
|
|
I
i
;
o

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Revision 9, US EPA November 1886,
Methanolic extraction by EPA Method 5030 (purge and trap). Method modified to inctude additionat

compounds.

BGTEL

ENVIRONMENTAL

GTEL Milford, NH
N203652A.D0C:13 WP LABORATORIES, INC

CECTIRE B R T




Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

SURROGATE RECOVERY RESULTS

Volatile Organics in Soil
(Trifluorotoluene)
EPA Method 8020

Sample Amount Added, ug/L Surragate Recovery, %
METHOD BLANK (03/26/92) 47.6 75.2
03652-05 47.6 722
03652-06 47.86 72.4
03652-13 47.86 70.4
03652-01 MS 47.6 70.5
0365201 DUP 47.6 69.4

Acceptability Limits@ 45-125%

a Laboratory generated acceptabitity limits updated 07/11/91.
MS Matrix Spike.
DuUrP Sample Duplicate.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

SURROGATE RECOVERY RESULTS

Volatile Qrganics in Soil - Low Levei
(Trifluorotoluene)
EPA Method 8020

Sample Amount Added, ug/L Surrogate Recovery, %
METHOD BLANK (03/30/92) 47.6 30.3
03652-01 ' 47.6 77.5
03652-02 47.6 81.2
03652-03 47.6 52.0
03652-04 47.6 66.2
03652-14 47.6 60.7.
03652-01 MS 47.6 84.0
03652-01 DUP 47.6 86.3

Acceptability Limits@ 45-125%

a Laboratory generated acceptabitity {imits updated 07/11/91.
MS Matrix Spike.
DUP Sample Duplicate.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

SURROGATE RECOVERY RESULTS

Purgeable Aromatics
(Triflucrotoluene)
Modified EPA Method 8020

Sample Amount Added, ug/L Surregate Recovery, %
METHOD BLANK (04/01/92) 47.8 67.2
03652-10 47.6 84.8
03652-11 47.6 83.4
03652-12 47.6 86.3

Acceptability Limits@ 45-125%

a Laboratory generated acceptabitity Himits updated 07/11/91.
MS Matrix Spike.
DUP Sample Duplicate.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

MATRIX SPIKE RECOVERY .

Purgeable Aromatics
Mcdified EPA Method 8020

Sample Spiked: 0365201 Client ID:  MW-14 (10-12)
Date of Analysis: 03/26/92 Matrix: Soil
Standard ID: Bg18M1002
Sample Spike MS MS %
Results, Amount, Results, mg/kg| Percent | Acceptabiity
Compound mag/kg mg/kg Recovery Limits, %2
Benzene <0.12 10.1 10.3 102 40-160
Toluene < {.29 8.63 10.3 102 40-160
Ethyl Benzene < 0.47 10.0 11.5 115 40-160
Xylenes (total) < 1.90 30.5 34.5 113 40-160

a Laboratory generated acceptability {imits updatec 4/88.
NA  Not Applicable; % Recovery is not caicutated when eriginal sampte amount exceeds five times the

spike amount.

DUPLICATE SAMPLE RECOVERY

Purgeable Aromatics
Modified EPA Method 8020

Sample Number: 0365201 Client ID:  MW-14 (10-12)
Date of Analysis: 03/26/92 Matrix; Soil
Sample Results, | Duplicate Resutts, Acceptability
Compound mg/kg mag/kg RFD, % Limits, %2

Benzene l < 0.12 < 0.11 NA 40
Toluene < 0.29 < 0.28 NA 40
Ethyl Benzene < 0.47 < 0.45 NA 40
Xylenes (total) < 1.80 < 0.96 NA 40

a Laboratory generated acceptabi
NA  NotApplicable; % RPD is not ca
limit.

GTEL Milford, NH
N203652A.00C:21

lity limits updated 4/88.
lcutated when sample values are less than 10 times the detection
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

MATRIX SPIKE RECOVERY

Purgeable Aromatics - Low Level
Modified EPA Method 8020

Sample Spiked: 03652-01 Client ID:  MW-14 (10-12)
Date of Analysis: 03/31/82 Matrix: Soil
Standard ID: BS2AC086

Sample Spike MS MS %
Results, |Amount, ug/kg | Results, ug/kg | Percent | Acceptability
Compound ug/kg Recovery | Limits, %38

Benzene < 0.93 20.0 22.2 111 40-180
Toluene < 1.57 20.0 19.4 97.0 40-160
Ethyl Benzene < 0.93 20.0 18.0 30.0 40-160
Xylenes (total) < 1.85 60.0 55.8 83.0 40-160

a Laboratory generated acceptability limits updated 4/88.
NA  Not Applicable; % Recovery is not calcutated when original sampie amount exceeds five times the
spike amount.

DUPLICATE SAMPLE RECOVERY

Purgeable Aromatics - Low Level
Modified EPA Method 8020

Sample Number: 03652-01 Ciient ID:  MW-14 (10-12)
Date of Analysis: 03/31/82 Matrix: Soil

Sample Results, | Duplicate Resuits, Acceptability
Compound ug/kg ug/kg Limits, %2

Benzene < 0.93 < 0.93 NA 40
Toluene < 1.57 < 1.58 NA 40
Ethyl Benzene <0.83 < 0.83 NA 40
Xylenes (total) < 1.85 < 1.86 NA 40

a Laboratory generated acceptability limits updated 4/88.
NA  NotApplicable; % RPD is not calculated when sarmpte values are less than 10 times the detection

limit.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

METHOD BLANK RESULTS

Polynuclear Aromatic Hydrocarbons in Soil
EPA Method 83108

GTEL Blank ID BS0326-1

GTEL File ID BS203261
Date Extracted 03/26/82
Date Analyzed 04/03/92

Detection
Analyte Limit, ug/kg Concentration, ug/kg

Naphthalene 60 < 58
Acenaphthyiene 77 <76
1-Methyinaphthalene 60 < 58
2-Methyinaphthalene 80 < 59

Acenaphthene 60 < 58
7.0 < 6.9

< 21

Fluorene
Phenanthrene 21
Anthracene 22 < 22
Fluoranthene 7.0 6.8
Pyrene 8.0 8.9
Benzo[a]anthracene 0.42
Chrysene 5.0 4.9
Benzofb]fluoranthene 0.58
Benzofk]fluoranthene < 0.58
Benzofa]pyrene . < 0.76
Dibenzo(a,h]anthracene . < 0.99
Benzog,h,/]perylene <25
Indenof1,2,3-cd]pyrene <14
Detection Limit Multiplier 0.987

I
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-

Test Methods for Evaluatin% Salid Waste, SW-846, Third Edition, Revision 0, US EPA November 1986,
Extraction by EPA Method 3550 {low level sonication). Results are reported on a dry weight basis.
The detection limit multiplier indicates the adjustments made to the daia and detection limils as a result

of dilutions and percent solids.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652
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METHOD BLANK RESULTS

Polynuclear Aromatic Hydrocarbons in Water
EPA Method 83102

T

GTEL Blank ID BW0327-1

GTEL File ID BW20321
Date Extracted 03/27 /92
Date Analyzed 04/02/82

Detection
Analyte Limit, ug/L Concentration, ug/L

Naphthalene 1.8 <18
Acenaphthylene 2.3 2.3
1-Methylnaphthalene 1.8 1.8
2-Methyinaphthalene 1.8 1.8
Acenaphthene 1.8 1.8
Fluorene 0.21 0.21
Phenanthrene 0.64 0.64
Anthracene 0.68 0.66
Fluoranthene 0.21 0.21
Pyrene 0.27 0.27
0.013
0.15
0.018
0.017
0.023
0.030

Benzo[g,h,/iperylene 0.076 0.076
Indeno[1,2,3-cd]pyrene ‘ 0.043 < 0.043
Detection Limit Multiplier 1.00

Benzofajanthracene 0.013
Chrysene 0.15

Benzo[b]flucranthene 0.018
Benzofk}fluoranthene 0.017
Benzo[a]pyrene / 0.023
Dibenzo[a,h]anthracene 0.030

By

AIATAIA AN TA A A ANIA AN INTIAN A A

A

Federal Register, Vol. 49, October 26, 1984. Sample preparation by liquid /tiquid extraction.
The detection limit multiplier indicates the adjustments made ta the data and detection limits for sample

dilutions.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

SURROGATE RECOVERY SUMMARY

Polynuclear Aromatic Hydrocarbons in Soil
EPA Method 8310

Percent Recovery, %

S1 S2
(NBZ) (TPH)

BS0326-1 81.6 118
03652-01 99.7 112
03652-02 94.2 117
03652-03 94.1 107
03652-04 93.9 109
03652-05 (04/03/92) 101 97.0
03652-05 (04/14/92) 108 103
03652-06 (04/04/92) 61.1 358*
03652-06 (04/10/92) D D
03652-07 60.0 56.3
03652-08 (04/04/92) 81.7 133
03652-08 (04/11/92) D D
03652-09 (04/04/92) 80.9 255*
03652-09 (04/11/92) D D
03652-13 86.3 113
03652-14 81.8 96.9
03652-02 MS 92.0 109
03652-02 MSD 96.2 111

GTEL Sample ID

Surrggates ! Recovery Limitsd

NBZ Nitrobenzene-d5 33-141%
TPH Terphenyl-d14 33-141%
Surrogate diluted out. % Recovery not calculated when surrogate diluted out.

Indicates values outside of acceptability limits. See Nonconformance Stimmary Section 3.0.
Recovery limits as per laboratory practice.

Matrix Spike.

Matrix Spike Duplicate.
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Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

SURRCGATE RECOVERY SUMMARY

Polynuclear Aromatic Hydrocarbons in Water
EPA Method 8310

Percent Recovery, %

GTEL Sample ID S S2
(NBZ) (TPH)
BW0327-1 115 125
03652-10 122 131

03652-11 119 121

Surrogates Recovery Limitsd
S1 NBZ Nitrobenzene-d5 33-141%
S2  TPH Terphenyl-d14 33-141%
D Surrogate diluted out. % Recovery not calculated when surrogate diluted out.
* indicates values outside of acceptabiity timits.
a Recovery limits as per laboratory practice.
MS  Matrix Spike.
MSD Matrix Spike Duplicate.
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Sample Spiked:

Date Analyzed:

Client Number: 011105470
Project ID: Not Applicable
Work Order Number: N2-03-652

MATRIX SPIKE /MATRIX SPIKE DUPLICATE RECOVERY

Polynuclear Aromatic Hydrocarbons in Soit

0365202
04/03/82

EPA Method 8310

Ciient 1D:

Sotution 1D:

MW-14 (61-63)

HS1MSQ043A

Compound

Spike
Added,
ug/L

Sample
Concentration,

ug/L

MS
Caoncentration,

ug/L

MS
Percent
Recovery,

%

Acceptability
Limits, %

Naphthalene

378

38.3

417

100

D-122

Acenaphthylene

378

< 89.3

365

96.5

D-139

Acenaphthene

378

< 89.3

427

113

D-139

Fluorene

75.6

< 812

77.8

103

D-142

Phenanthrene

37.8

10.5

42.1

83.6

D-1585

Anthracene

37.8

< 255

47.4

125

D-126

Benzo[k]fiucranthene

37.8

6.26

40.9

81.6

D-159

Indeno(1,2,3-cd]pyrene

37.8

< t.62

42.1

111

D-116

Compound

Spike
Added,
ug/L

MSD
Concentration,

ug/L

MSD
Percent
Recovery, %

Acceptability
Limits:
RPD, %

Naphthalene

387

383

839.2

60

Acenaphthytene

387

379

88.0

60

Acenaphthene

387

433

112

60

Fluorene

77.3

76.6

8381

60

Phenanthrene

38.7

34.9

63.1

60

Anthracene

38.7

48.1

124

60

Benzo[k]fluoranthene

38.7

41.4

80.9

€0

Indeno(1,2,3-cd]pyrene

38.7

44.3

115

€60

# Column to be used to flag recovery and RPD values with an asterisk.
* Values outside of QC limits.

GTEL Milford, NH
N203652A.00C:23
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APPENDIX F
PAH PROFILE GRAPHS
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OSMOSE WOOD PRESERVING, INC.
PAHs IN BIOCELL SOILS

Analyte Number . PAH Anaiyte

Napthalene
2-Methylnapthalene
Acenapthylene
Acenaphthene
1-Methyinaphthalene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benz{alanthracene
Chrysene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzola]pyrene
Dibenz{a h]anthracene
Benzo[g,h.i]perylene
Indeno[1,2,3~-cd]pyrene
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PAH Profile
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PAH Profile
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PAH Profile
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PAH Profile
SB-2 (2-4)
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PAH Profile
SB-2 (8-10)
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PAH Profile
MW-8 (2-4)
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PAH Profile
MW-12 (6-8)
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PAH Profile
MW-13 (8-10)
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PAH Profile
MW-13 (6-8)
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PAH Profile
MW-14 (61-63)
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PAH Profile
Biocell Soil (NE)
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PAH Profile
Biocell Soil (NW)
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PAH Profile
Biocell Soil (SE)
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PAH Profile
Biocell Soil (EC)
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APPENDIX G
NAPL PROFILE GRAPHS

‘@ GROUNDWATER
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OSMOSE WOOD PRESERVING, INC.

‘PAHs IN BIOCELL SOILS

Analyte Number .- PAH Analyte
1 Napthalene
2 2-Methyinapthalene
3 Acenapthyleng
4 Acenaphthene
5 1-Methylnaphthalene
6 Fluorene
7 Phenanthrene
8 Anthracene
9 Fluoranthene
10 Pyrene
11 Benz[a]anthracene
12 Chrysene
13 Benzo[bjfluoranthene
14 Benzo[k]fluoranthene
15 Benzo[a]pyrene
16 Dibenz{a,hlanthracene
17 Benzolg,h,i]perylene
18 Indeno[1,2,3-¢d]pyrene
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PAH Profile
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PAH Profile
Well Product
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World Wide Georcience
6100 Corporate Drive
Suilte 320

Houstnn, T¥ 77036

Attn: Neil Paterson
Certifigata $: 20626031

Sample ID: Creoso/e
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Sample %D
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Naphthalene
Acenaphthylena
Acenaphthene

Fluorane

Phonanthrene
Anthracena
Fluoranthene

Pyreng

Chrysene
Benzaf{a)anthracene
Benzo(b)fluorantheane
Benzo (k) fluoranthene
Benza(a)pyrene
Indeno{l1l,2,3,-¢,d)pyrene
Dibenzofa,h)anthracene
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789 ng/L

18.6 mg/L

873 mg /L

477 mg /L

177 mg/L

1203 mg/L

279 ng /T

166 mg /s

32.4 mg/L

40.4 mg/L

10.3 mg/L

10.3 mg/L

10.8 nmg/L

14.5 mg/L

7.5 mg/L

5.6 mg/L

Banzo(g,h,i)perylene
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Sample ID: # 2 Al o0
Date Keceived: June 26, 1992
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Naphthalane 982
Acenaphthylene 51.4
Acsnaphthena

Pluorena

Phenanthrene

Anthracane -

Fluocranthene

Pyrene

Chrysdena

Banzola)anthracena
Benzoth)fluoranthene
Banzo(k)fluoranthene

Benzol(a)pyrena
Indeno(1,2,3,-c,d)pyrcne
Dibenzo(a,h)anthracens
Banzo(yg,h,i)perylene
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CALCULATION OF DERMAL EXPOSURE TO UTILITY REPAIR WORKERS
USING RECENT GROUNDWATER DATA

The estimated non-carcinogenic and carcinogenic risks from dermal exposure to groundwater to utility

repair workers were updated from the onginal risk assessment report 10 reflect the instaliation of new
monitoring wells. Groundwater data were collected from eight monitoring weils (MW-8, MW-9, MW-10,
MW-11, MW-12, MW-13, MW-14, and CW-1) in April of 1992,

Using these data the 95th upper confidence limit (UCL) of the arithmetic mean also known as the
reasonable maximum exposure {(RME) was caiculated. With the exception of CW-1 all monitonng wetis
were included in the calculation. As in the onginal risk assessment CW-1 is considered a deep well.
Exposure to this deep well is untikely to occur. The attached table caicuiates the 95th UCL which was
used as the exposure point concentration for the compounds selected as chemicais of concem.

The new exposure point concentrations were put into Tabte 6-15 from the original report to estimate
intake to a utility repair worker from dermal contact with groundwater. To estimate intake for both
carcinogenic and non-carcinogenic effects from dermat exposure the equation recommended in the
Risk Assessment Guidance for Superfund (US EPA, 1989') was used. It should be noted that the

calculation of intake from the originat report was updated based on information in RAGS, however, alt
exposure assumptions which were useg in the original report remain the same. The equation for
calculation of intake by dermal exposure to groundwater is as fotiows:

INTAKE (mg/kg-day) = CW x SA x PC x ET x EF x ED x CF x 1/BW x 1/AT

!

CW concentration in water (mg/l)

SA skin area available for contact (2306 ¢cm?)
PC permeability constant {crvhr)

ET exposure time (8 hours/day)

EF exposure frequency (5 days/year)

ED exposure duration (1 year)

CF conversion factor (liter/1000 cm?)

' US Environmental Protection Agency (EPA). 1989. Risk Assessment Guidance for Superfund.
(RAGS). Volume I: Human Health Evaluation Manuai. Otfice of Emergency and Remedial
Response: Washington, DC.




BW = body weight (70 kq)
AT = averaging time (75 years x 365 days/year for carcinogenic; ED x 365 days/year

for non-carcinogenic)

The resulting maximum daily doses {MDD) for non-carcinogenic effects and lifetime average daily dose
(LADD) for carcinogenic effects were used to estimate potential risk. Cancer risk estimates were
updated in Table 6-19 of the original report by taking the LADD and muttiplying it by the cancer potency
and an adjustment factor. The adjustment factor is used to modify the caiculated intake (MDD or
LADD) into an absorbed dose. Total estimated cancer risk from dermat expesure to groundwater by

a utility repair worker is 2.37 x 10®. Table 6-20 of the original repor summarizes this cancer risk. This

value is within EPA's acceptable cancer risk range of 1 x 10™ and 1 x 10°.

Table 6-24 of the original repont takes the MDD and divides it by the average daily intake (ADI) and the
adjustment factor. The result is a chemicat hazard quotient which eslimates the potential risk for non-
carcinogenic effects. The total hazard quotient is 4.05 x 10" (0.4) which is presented in Table 6-24.
This value is below EPA’s defined acceptable hazard quotient of 1.0.

The results of this reanalysis show that even though the concentrations have increased in groundwater
both cancer and non-cancer risks are within EPA-defined acceptable fisks ievels from dermai exposure

to ground water by a utility repair worker.




OSMOSE 985TH UCL BASED ON 4/82 GROUNDWATER DATA

COMPOUND MW-8 MW-8 MW-10 MW-11 MW-12 MW-13 MW-14 MINIMUM MAXIMUM MEAN SD 85TH UCL
VOCs (ug) _

réenzene 0.1 170 0.1 0.1 0.1 120 1.2 01 170 4166 66.71 80.65
Toluene 0.25 150 0.25 0.25 0.25 300 1.3 0.25 300 64.61 109.07 144.72
Ethy! Benzene 0.4 33 04 04 04 90 0.4 0.4 90 17.86 31.53 41.01
Xylenes (total) 0.85 180 0.85 0.85 0.85 1100 0.85 0.85 1100 183.46 379.25 461.98

PAHs ~

Acenaphthene 09 0.9 09 09 09 740 09 0.9 740 106.49 258.63 296.42
Anthracene ND ND ND ND ND ND ND ND ND ND ND ND
Fluoranthene 1.1 0105 0.105 0.34 0.26 240 0.36 0.105 240 34.61 83.85 96.19
Fluorene 0105 0105 0.105 0.105 0.105 360  0.105 0.105 360 51.52 12594 144.00
1-Methylnaphthalene 0.9 09 09 09 0.9 540 09 0.9 540 77.91 188.65 216.45
2-Meathylnaphthalene 0.9 0.9 0.9 09 0.9 2100 09 09 2100 300.77 734 .53 840.20
Naphthalene 09 70 08 09 0.9 4800 09 0.8 4800 896.38 167547  1926.80
Phenathrene 0.84 0.32 0.32 0.32 0.32 710 0.7 0.32 710 101.83 248.28 284.17
Pyrene ) ND NO ND ND ND NO ND ND ND ND NO ND
Benzo(a)anthracene 021 0043 0.02 0.1 0.049 73 0077 0.02 73 10.50 25.52 29.24
Benzo{a)pyrene 0.44 0.082 0.033 0.18 0.087 35 0.1 0.033 35 513 12.19 14.09
Benzo(b)fluoranthene 035 0054 0033 0.13  0.065 26 0.071 0.033 26 381 9.06 10.47
Benzo(k)fluoranthene 0.19 003 0017 0072 0.034 15 0.042 0.017 15 220 523 6.04
Benzo(g.h.i)perylene 0.2 0.038 0.038 0.038 0.038 10 0.038 0.038 10 1.48 3.48 4.04
Dibenzo(a,h)anthracene  0.064 0015 0015 0015 0015 19 0015 0.015 19 0.29 0.66 0.77
Lindeno(1.2.3-cd)pyrene 0,33 0,056 0,0216 0.11 0,058 34 0.0%7 0,021% 34 Q.58 1.16 1.43

ND « Not Detected

1 valua = 1.843 (Gliibert, 1987)




TABLE 8-15

UTILITY REPAIR WORKER

DERMAL CONTACT WITH GROUNDWATER

EQUATION

[1)MDD =CW*SA*PC*ET'EF*ED ' CF* t/BW* VAT
[2)LADD =CW*SA*PC*ET* EF*ED " CF " 1/BW * 1/AT

SYMBOLS AND DESCRIPTIONS UNITS VALUES
CW = Concentration in Water mg/l See Below
SA = Skin Area Available for Contact em2 2300
PC =Pemeability Constant em/hr See Below
CF = Conversion Factor 1L/1000cm3 0.001
EF = Exposure Frequency days/year 5
ED = Exposure Duration years 1
ET = ExposureTime hrs/day 8
BW = Body Weight kg 70

days (noncarcinogenic) 385

AT = Averaging Time

MDD = Maximum Daily Dose
LADD = Litetime Average Daily Dose

days (carcinogenic)
mg/kg-day
mg/kg-day

RESULTS
Exposure
Chemical Point Concentration
(mg/) PC INTAKE

NONCARCINOGENIC MDD

Benzene 0.091 0.02 6.35E-08
Toluene 0.145 0.05 2.42E-05
Ethylbenzene 0.041 0.07 9.71E-086
Xylene 0.462 0.07 1.13E-04
Acenaphthene 0.296 0.09 9.98E-05
Anthracene 0.000 0.09 0.00E+0Q
Fluoranthene 0.096 C.10 3.42E-05
Fluorene 0.144 0.08 4.77E-05
{-methylnaphthalene 0.216 0.07 5.75E-05
2-methylnaphthalene , 0.840 0.07 2.23E-04
Naphthalene 1.927 0.07 5.12E-04
Phenanthrene 0.284 0.c9 9.71E-05
Pyrene 0.000 0.10 0.00E+00
CARCINOGENIC LADD

Benzens 0.091 0.02 8.51E-08
Benzo{ajanthracene 0.029 0.10 1.39E-07
Baenzo(a)pyrene 0.014 0.10 6.74E-08
Benzo(b)flucranthene 0.010 c.10 5.02E-08
Benzo(k)flucranthene 0.006 0.10 2.90E-08
Benzo{g,h,i)perylens 0.004 0.10 1.92E-08
Dibenzo(a,h)anthracene 0.001 0.10 3.68E-09
Indeno(1,2,3-cd)pyrene 0.001 c.10 6.86E-09




Table 6-19. UTILITY WORKER: CANCER RISK ESTIMATES, FOR INDIVIDUAL CHEMICALS,
BY RECEPTOR AND EXPOSURE PATHWAY

Receptor / Pathway Chemicsal LADD Cancer Polency - Chemicai Total Exposure
(mg/kg-day) {mgrkg-daypi AF Risk Pathway Risk

UTIUTY REPAIR WORKER
DERMAL CONTACT WITH GROUNDWATER

Benzene 8.5tE-08 0.02¢ 1.0 2.47E09
Benzo(a)anthracene 1.39E-07 1.7 0.5 4.73E-07
Benzo(a)pyrene 6.74E-08 11.5 0.5 1.55E-06
Benzo(b)fluoranthene 5.02E-08 1.8 0.5 1.61E07
Benzo(k)fluoranthens 2.90£-08 C.76 0.5 4 41E-08
Benzo(g,h,i)perylene 1.92E-08 0.253 0.5 9.72E09
Dibenzo{a hlanthracene 3.68E-09 12.77 0.5 9.40E-08
Indena(1,2,3-cd)pyrene 6.86E-08 267 0.5 3.66E-08

2.37E-06

RISK = LADD * CPF

LADD = Lifetime Average Daily Dose {mg/kg-day)

CPF = Cancer Potency Factor (mg/kg-day)-1

AF = Adjustment factor {to correspond to absorbed dose)




Table 6-20: CUMULATIVE CANCER RISK ESTIMATES FOR
INDIVIDUAL AND COMBINED RECEPTORS

¢~

Exposure Pathway Pathway Risk Contribution to Total Cumuiative Risk
Risk

Construcion Worker, Biocefl 9.07E-08
Incidental Ingestion of Sail 1.50E-08

* Dermal Contact with Scil 7.55E-08
Inhalation of Fugitive Dust 2.05E-10

Construction Worker, On-Site (Non-Biocet!) 1.01E-06
Incidental Ingestion of Sail

Dermal Contact with Soil

Inhalation of Fugitive Dust

Construction Worker, Cif-sita 2.87E-10
Incidental Ingestion of Sail 4.75-11
Demal Contact with Sail 2.3%E-10
Inhalation of Fugitive Dust 6.51E-13

Utikity Repair Worker 2.37E-06
Dermal Contact With Groundwater
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Table 8-24. UTILTY WORKER: HAZARD INDEX ESTIMATES, FOR INDIVIDUAL CHEMICALS,
BY RECEPTOR AND EXPOSURE PATHWAY

Chemical Exposure Pathway

Receptor / Pathway Chemical MDD Hazard Hazard
(mg/xg-day) Quotlent Index

UTILITY REPAIR WORKER
DERMAL CONTACT WITH GROCUNDWATER

Benzene 6.35E-06 $.35E-04
Toluene 2.42E-05 . 1.21E-04
Ethylbenzene 9.71E-08 . 8.71E-05
Xylone 1.13E-04 §.65E-05
Acenaphthene 9.88E-05 . . 3.29E-03
Anthracene 0.00E+00 . 0.00E+00
Fluoranthene 3.42E-08 . 1.71E-03
Fluorene ’ 4.77E05 . 2.39E-03
1-methylnaphthalene 5.75E06 . . 2.88E-02
2-methylnaphthalene 2.23E-04 . . 1.12E-01
Naphthalene 5.12E-04 . . 2.56E-01
Phenanthrene 8.71E-05 . . 6.47E-04

Pyrene 0.00E+00 . . 0.00E+00
4 05E-01

Hazard Quotient = MDD/ ADI

MDD = Maximum Daily Dose (mg/kg-day)} .

ADI = Acceptable Daily Intake (Reference Dose} (mg/kg-Gay)
AF = Adjustment factor (to comespond 1o absorbed dose)
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Table 6-25: TOTAL HAZARD INDEX ESTIMATES 8Y RECEPTOR

Receptor Exposure Pathway Hazard Contribution to Tota} Hazard
Index Total Hazard Index _ index

Construction Worker, Biocsll 1.14E-01
Incidental Ingestion of Sail 3.22E-02 28.25%
Dermal Contact with Sail 8.11E-02 71.14%
Inhalation of Fugitive Dust 4.7SE-04 0.42%

2

Construction Worker, On-Site (Non-Biocetl) 4,62E-02
Incidental Ingestion ot Sail 1.31£-02 28.35%
Dermmal Contact with Sail 3.29E-02 71.21%
Inhalation of Fugitive Dust 1.95E-04 0.42%

Construction Worker, Off-site 1.78E-06
Incidental Ingestion of Sail 5.03E-07 28.26%
Dermal Contact with Soil 1.27E-06 71.35%
Inhalation of Fugitive Dust 7.49E-09 0.42%

Utfity Repair Worker 4.05E-01
Dermal Contact With Groundwater 4.05E-01 100.00%
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