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1.0 INTRODUCTION 

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 facility is located at 980 Ellicott 

Street, Buffalo, New York (Figure 1, Site Location Map). During removal of 3 underground storage tanks 

(USTs) in August, 1989, evidence of a release to the subsurtace, believed to be #2 fuel oil and brushing 

grade creosote, was discovered. 

In June, 1990, Osmose was notified by the NYS DEC of their inclusion in the New York State Registry of 

Inactive Hazardous Waste Disposal Sites, and assigned NYS DEC Site Number 915143. The site was 

classified as ·2a·. Osmose contracted Grnundwater 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 Osmose Wood Preserving, Inc., Buffalo, New York, 

June, 1990 {Work Plan) was submitted to, reviewed and accepted by the NYS DEC. 

The work tasks, as described in the Work Plan, were completed and a Subsurface Investigation Report 

(Report) dated June 28, 1991, was submitted 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 additional areas of investigation, in addition to Groundwater 

Technology's recommendations, were idefltified during review of the Report by the NYS DEC. 

Correspondences between the NYS DEC and Groundwater Technology regarding these additional 

requirements are includ
1
ed in Appendix A. Based upon correspondence between Groundwater 

Technology, the NYS DEC, and Osmose, the requirements for additional assessment were defined. 

These requirements were presented in the Supplemental Investigation Work Plan dated March 9, 1992. 

1.2 Objectives 

The objective of this report is to present the findings of the Supplemental 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 soil and groundwater samples. decontamination 

procedures, sample analysis and data validation. 
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FIGURE 

SITE LOCATION MAP 
OSMOSE WOOD PRESERVING, INC. 

BUFFALO, NEW YORK 
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Specific objectives of the supplemental investigation were: 

• Documentation of upgradient groundwater qualrty, 

• 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 quality (groundwater just above 
bedrock), and 

• Investigation of surface soils which are located proximate to the paved area which was 
temporarily used to stage impacted soils. 

The report describes the field investigation procedures, investigation results and provides a summary 

discussion. Using this additional information. conceptual remediation alternatives were developed for the 

Osmose site and a remediation strategy selected. 

The details of the procedures followed to accomplish the above objectives are presented in Section 2.0. 
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2.0 FIELD INVESTIGATION PROCEDURES 

2.1 Soil Boring/Monitoring Well Installation 

Earth Dimensions, Inc. was retained to perform the soil borings at the Osmose site, which occurred from 

March 17 to March 20, 1992. A hollow-stem auger drilling rig was used to complete four soil borings on 

site (Figure 2, Site Map). Previous soil boring data indicated that a clay and silt horizon (glacial lake 

deposits) was present at 3 to 6 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 collected at each boring location, and the lithologic 

descriptions were documented on soil logs by the field geologist. All soil samples were screened with a 

photoionization detector (PID). Three borings (MW-12, MW-13, and MW-14} were completed as two-Inch 

fiberglass-reinforced epoxy (FRP) monitoring wells. Monitoring well construction details are included on 

the well logs in Appendix B; the screened inteival 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 soils from being brought down through the borehole as the augers were advanced, 

telescoping of augers was utilized. The outer augers were set at the top of the clay contact 

approximately 5 feet below grade. The boring was then completed by using smaller diameter augers 

within the outer augers. The boring was installed to a depth of 14 feet below grade. 

The location of MW-12 was chosen to delineate the upgradient extent of adsorbed PAHs 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 Osmose to the west. As a result, the 

upgradient well was located as close as possible to the property line. MW-12 was Installed to 20 feet 

below grade. To ensure the collection of consistent hydraulic data, the screened Interval for monitoring 

well MW-12 (10 - 20 feet below grade) was chosen to penetrate the same geologic formations as 

adjacent monrtoring well MW-8 .. The drilling techniques used were identical to those utilized at SB-2. 
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TABLE 2-1 

MONITORING WELL SCREENED INTERVALS 

WELL ID .. .. SCREENED INTERVAL 
: 

·· (feet below grade) 

CW-1 57 - 62 

CW-2 1.5 - 5.5 

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 57 - 62 

NOTE: The shaded wells were installed during the supplemental 
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 
I 

approximately 14 feet below grade. Standard hollow 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 deposits. 

The hydrogeologic evaluation of the site pertormed 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, 1991. Gaugings in MW..J 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 addttion to the three shallow soil borings, a deep soil boring (MW-14) was installed 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 approximately 63 feet beJow grade. Standard hollow stem 

auger drilling techniques were used at this location. ·MW-14 was screened to sample groundwater just 

above the bedrock, wtth the screened inte,val extending from bedrock to 5 feet above bedrock (57 - 62 

feet below grade). 

All monitoring ~ells were constructed of threaded, flush-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 seal was placed above the sand pack. A cement­

bentontte grout was placed above the bentonite seal up to grade. AU wells were completed with flush­

mounted, traffic-approved road boxes and locking well caps. 

Soils removed from the subsurface during drilling operations (cuttings/spoils) were stored on site in 

DOT-approved 55-gallon drums pending the completion of a waste characterization profile. The soils will 

be properly disposed of by Osmose. 

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

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

2.2 Subsurface Soil Sampling 

During soil boring installation, soil samples were continuously collected and monitored with a field PIO. 

In addition, samples from each boring were sent for analysis at the contract laboratory (GTEL 

Environmental laboratories, Milford, NH). From each boring, samples from above and below the water 

table that yielded the highest readings with the PIO were chosen for laboratory analysis. Table 2-2 

summarizes the soil samples which were selected for laboratory analysis. 
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. ?SAMPLE 

SB-2 

MW-12 

MW-13 

MW-14 

SS-1 

SS-2 

SS-3 

TABLE 2-2 
SUMMARY OF SOIL SAMPLE LOCATIONS 

March 17 - 20, 1992 

.. 
.. SAMPLE LOCATION . II :: . LABORATORY:ANALYSlS ·· 

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

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

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

10 - 12 feet EPA 8310, EPA 8020 
61 - 63 feet 1:PA 8310, EPA 8020 

0.25 - 0.5 feet EPA 8310 

0.25 - 0.5 feet EPA 8310 

0.25 - 0.5 feet EPA 8310 

a I 

Soil sampling equipment, procedures, preservation technique and decontamination procedures are 

spectfied in the Subsurface Investigation Work Plan, 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, soils containing elevated levels of hydrocarbons were 

staged on polyethylene liners, awaiting NYS DEC approval of an Interim Remedial Measure (1AM). The 

soils were covered with polyethylene sheets to prevent erosion and transport of contaminants by wind or 

rain. 

In order to verrfy /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 vacant lots, approximately 

eight feet beyond the fence marking the Osmose property line_ The samples were sent to the contract 

laboratory for analysis for PAHs by EPA Method 8310. 

The surface soit samples were collected by removing the sod and sampling the soil at a depth of 

approximately 3 to 6 inches below grade. The samples were collected with a stainless steet scoop 

which was decontaminated between locations. 
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2.4 Monitoring Well Development 

Following installation, the monitoring wells were allowed to sit for approximately 24 hours to equilibrate 

before development. The monitoring wells were developed by repetitive surging and bailing until either: 

1) the turbidrty level was less than 50 Nephelometric Turbidity Units (NTUs) as measured 

with a portable turbidrty meter; 

2) the well had been developed 3 - 5 well volumes; or 

3) the well was bailed dry. 

Approximately 18 gallons of development water was generated during well development This 

development water was stored on site in a DOT-approved 55-gallon 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 wells to 

equilibrate with the surrounding aquifer. Groundwater samples were collected from all FRP wells on site 

(MW-8, MW-9, MW-10, MW-11, CW-1, MW-12, MW-13 and MW-14) on AprH 2, 1992. 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-gallon 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 historical 

results from previously sampled wells and soil screening levels observed during drilling. Samples were 

collected for field analysis of temperature, pH and conductivity. 

Water samples were collected using properly decontaminated teflon bailers and rope. Following field 

analysis, water samples were collected for laboratory analysis by pouring water directly from the bailers 

into property prepared laboratory jars. and placed on ice until delivery to the contract laboratory. 

Samples were analyzed at the contract laboratory for Aromatic Volatile 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 detail in the Subsurface Investigation Work Plan: 

Appendix D, Project-Specific QA/QC Plan. 

10 

CL_.~ GROUNDWATER 
LJLJOi TECHNOLOGY 



I 

.. 
;I 
:1 
I 
I 
I 
I 
I 

"' I 
I 
I 
I 
I 
I 

.. 
I 
I 

2.6 Groundwater Elevation Survey 

For all existing monitoring wells, top-of-casing elevations were surveyed to a common datum to allow 

comparison of groundwater elevations to data previously collected. The depth to groundwater at each 

monrtoring wen was measured to an accuracy of + /-0.01 feet with an efectronic Interface Probe. 

2.7 Decontamination 

Drilling equipment was decontaminated between boreholes. A steam cleaner was used to 

decontaminate augers, drill rods, spoon samplers, and other equipment that contacted contaminated soil 

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 sampling and analysis for 

this srte are specified in Appendix D of the Subsurface Investigation Work Plan. Table 2-3, QA/QC 

Samples, summarizes the quality contra! samples which were anafyzed during this investigation. The 

contract laboratory's data package deliVerables conform to a "Project Specific Blue Level Package•. The 

"Blue Level Package• reports the results of method blanks, surrogate recoveries, and matrix spike 

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

.. .. 

MATRlX . . QA/QC SAMPLE 
: 

·EPA 8020 EPA 8310·:;.-::_ :f-. .. 

,;_:·:: 
•: -:· (VOCs) · (PAHs) .. 

Trip Blank 1 0 
Field Blank 1 1 

Soil Rinseate Blank 1 1 
Method Blank* 3 2 
Matrix Spike* 2 1 

Matrix Spike Duplicate* 2 1 

Trip Blank 1 0 
Field Blank 1 1 

Water Rinseate Blank 1 1 
Method Blank* 2 1 
Matrix Spike* 2 1 

Matrix Spike Duplicate* 2 1 

* These samples were generated internally by the laboratory. 

The data collected during the supplemental field investigation was submitted to Ms. Kimberly McGhee­

Gould, Chemist, Groundwater Technology, for QA/QC review. Ms. McGhee-Gould has been approved 

by Ms. Maureen Sarafini of the NYS DEC to validate data in New York State. The data validation 

procedure included the review of all data for: 

• 
• 
• 
• 
• 

completeness, 
correctness, 
accuracy, 
precision, and 
representativeness . 

The Data Validation Reports are included in Appendix D. 
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3.1 Geologic Evaluation 

3.1.1 Regional Geology 

3.0 FIELD INVESTIGATION RESULTS 

Unconsolidated deposrts in the region consist of glacial till, glaciai outwash, fine-grained glacial take 

deposrts, recent swamp deposits, and alluvium. The glaciai lake deposits are composed of fine sand, silt 

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 Miller, 1987) and has been encountered at 

depths ranging from above surface elevation (outcrops along Kensington Expressway) to 63 feet below 

grade (this investigation). The upper surface is typically irregular and contains deeply incised glacially 

carved channels, sink holes and solution features. 

3.1.2 Site Geofogy 

The subsurface geology encountered during this drllling event was consistent with that described in the 

inrtial Subsurface Investigation Report: Appendix B (Well Logs). Figure 3 (Geologic Cross Section). The 

stte is under1ain by approximately 63 feet of unconsolidated clay, silt, sand and gravel deposits which 

rest directly upon the bedrock. These deposits are fairly typical of glacial deposits of the area, and 

exhibrt varied permeabilrty. The area of highest relative permeability was the till material Qocated in the 

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

A clay and silt horizon, wrth an upper boundary located approximately 5 feet below grade, presented the 

least permeabre zone observed. This day and silt unit, composed primarily of extremely low 

permeability glacial lake deposits, was encountered in all wells drilled and ranged in thickness from 

approximately 7 to 12 feet. The glacial lake deposits became coarser-grained glaclat outwash deposits 

at approximately 10 to 18 feet below 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 deposrts consist of interlayered silts, sands, and gravels of relatively high permeability. 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 vicinrty of the Osmose site, therefore, appears to dip locally in the opposite direction from 

the regional bedrock surface (probably a slight undulation). 
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3.2 Subsur1ace Soil Sampling Results 

As described in Section 2.2, soil samples were collected from each boring 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 to.63 feet below grade. 

3.2.1 Volatile Organic Compounds (VOCs) 

A summary of the results of the voe analysis are presented in Table 3-1, VOCs in Subsurface Soils. As 

indicated in the table, no benzene or chlorinated compounds were detected in any of the subsur1ace soil 

samples. 

Low concentrations of total VOCs { < 25 µg/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 b€1ow grade. 

voes were detected in the highest concentrations at MW-13 (3,000 ppb and 7,200 ppb at 6-8 feet and 8-

1 o feet below grade, respectively). As shown in Table 3-1, at locations where VOCs were detected, 

xy1enes were present at the highest concentrations. Complete laboratory analytical reports are included 

in Appendix E. 

According to the "Petroleum Contaminated Soil Guidance· document (published by NYS DEC Bureau ot 

Spill Prevention and Response; August 1, 1991), the only soil samples which would not be considered 

environmentally acceptable (based upon Water/Soil Partition Model} for groundwater qualrty protection 
I 

were collected from MW-13. 
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ANALYTE. SB-2 
(@2'-4'). 

Benzene ND 

Toluene ND 

Ethyl benzene ND 

Xylenes (total) ND 

Chlorobenzene ND 

1,2-dlchlorobenzene ND 

1,3-dlchlorobenzene ND 

1,4-dlchlorobenzene ND 

Total Volatiles ND 

SB-2 

TABLE 3-1 

voes IN SUBSURFACE SOILS (ppb) 
EPA Method 8020 

March 17 ~ 20, 1992 

..... 
MW-12 MW-12 MW-13 MW-13 

(@8'-10;) (@6'-8') (@ 18'-20') (@6'-8') (@ 8'-10') 

ND 

6.8 

2.3 

11 

ND 

ND 

ND 

ND 

20 

ND ND ND 

7.5 5.8* ND 

3.2 2.0 ND 

14 9.3 3,000 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

25 17. 1 3,000 

KEY 
ppb = parts per billion 

ND = not detected 

ND 

380 

520 

6,300 

ND 

ND 

ND 

ND 

7,200 

MW-14 MW-14 
(@ 10'-12') (@ 61'-63') 

ND ND 

ND 4.1 * 

ND 2.0 

ND 8.3 

ND ND 

ND ND 

ND ND 

ND ND 

ND 14.4 

* The presence of toluene Is uncertain In these samples because the concentration detected 
was less than ten times that found In the equipment blank. 

- -. -

·:::.,:·· 

FIELD EQUIP TRIP 
BLANK BLANK BLANK 

ND ND ND 

ND 0.6 ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND 0.6 ND 
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3.2.2 Semi-volatile Compounds 

Table 3-2, PAHs in Subsurface Soils, summarizes the results of the laboratory data for PAHs by EPA 

Method 8310. The highest leve!s of PAH compounds were encountered in the samples from MW-13 at 6 

to 8 feet and 8 to 1 O feet below grade (35, 100 µg/kg and 1,010,000 µg/kg, respectively). 

Adsorbed PAH concentrations were significantly lower at the other boring locations. The lowest levels of 

total PAHs {<86 µg/kg) were present in MW-12 and MW-14. Samples from soil boring SB-2 contained 

298 µg/kg total PAHs at a depth of 2 to 4 feet below grade. and 480 µg/kg at 8 to 10 feet below grade. 

As shown in Table 3-2, 2-methy1naphthafene, phenanthrene, naphthalene and acenaphthene (all non­

carcinogens) were the analytes present in the highest concentrations. Acenaphthy1ene and pyrene were 

not detected in any of the subsurface soils. 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 co.mplexrty (C10-C13) and medium complexity (C14-C16) PAH 

compounds (approximately 76% and 22%, respectively). The opposite trend emerged at MW-12 (6 to 8 

feet below grade), MW-14 (61 to 63 feet below grade) and at soil boring SB-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 Dlustrate the distribution and relative concentrations of PAHs. The graphs are presented in 

Appendix F. 

To compare the distribution of PAHs found in the soil samples to the hydrocarbon products 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 Wortdwide Geoscience, Inc. in Houston, TX for GC/MS analysis. PAH profile 

graphs were constructed and are included in Appendix G. 

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

be made: 

• Acenaphthe.ri'e 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 oil; 
acenaphthene is present in a relatively much lower concentration. 
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ANALYTE 

Naphthalene 

Acenaphthylene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenapthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo {a} anthracene 

Chrysene 

Benzo {b} fluoranthene 

Bonzo {k) fluoranthene 

Benzo{a} pyrene 

Dlbenzo{ a,h} anthracene 

Benzo { g ,h,i} pery1ene 

lndeno { 1,2,3-cd J pyrene 

TOTAL SEMIVOLATILES 

ND = not detected 

CN = carbon number 

- -

CN MW-12 

6'-8' 

C10 NO 

C12 NO 

C11 ND 

C11 NO 

C12 NO 

C13 ND 

C14 ND 

C14 ND 

CH! 18 

C16 ND 

C18 4.1 

C18 ND 

C20 5.8 

C20 3.4 

C20 6.0 

C22 ND 

C22 3.S 

C22 2.4 

43 

- - .. - - -
TABLE 3-2 

PAHS IN SUBSURFACE SOILS (ug/kg) 
EPA Method 8310 

March 17 - 20, 1992 

MW-12 MW-13 MW-13 MW-14 MW-14 SB-2 

18'-20' 6'-8' 8'-10' 10'-12' 61'-63' 2'-4' 

ND 7,000 230,000 ND NO ND 

ND ND ND NO ND ND 

ND 2,000 57,000 ND ND ND 

ND 9,100 300,000 NO ND ND 

ND 3,000 120,000 NO ND ND 

ND 2,200 68,000 ND ND 10 

ND 9,000 150,000 ND ND ND 

ND 320 10,000 ND ND 92 

ND 1,900 59,000 ND 32 74 

ND ND ND ND ND ND 

ND 230 7,500 ND 11 26 

ND 72 2,600 ND ND 90 

0.78 75 2,700 ND 9.5 21 

ND 52 l,800 ND 6.3 14 

ND 92 2,900 ND 12 26 

NO NO 200 NO 1.2 2.2 

ND 43 1,100 NO 8.6 15 

NO NO 450 ND 5.1 8.3 

078 35\00 
.::: . 

ND 1,010,000 86 298 

- - - -. -

SB-2 RINSEATE FIELD 

8'-10' BLANK BLANK 

320 ND ND 

ND ND ND 

ND ND ND 

150 ND ND 

ND ND NO 

8.7 ND ND 

ND ND ND 

ND ND ND 

NO ND ND 

ND ND ND 

0.90 ND ND 

ND ND ND 

ND ND ND 

NO ND ND 

NO NO ND 

ND NO NO 

NO NO NO 

ND ND ND 

480 r.id Nb 
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• The well product NAPL sample contained high concentrations of anthracene 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%). 

When the three NAPL profiles graphs are compared to the profile 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 complex PAHs. 

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 Plan (June 7, 1990) prepared for the Osmose site, a 

baseline risk assessment was performed to 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, 1991 ), a very conservative approach was taken when developing acceptable soil 

concentrations {ASCs) by assuming all PAHs possess the carcinogenic characteristics of benzo(a)pyrene 

and the non-carcinogenic hazard index for naphthalene. 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 bioceU, on-site (non-biocel!) and off-site soils. 

', 

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

below grade, exceed the ASC. 
I 

3.3 Surface Soil Sampling Results 

Surface soil grab samples were collected on March 18, 1992 from three locations south and west of the 

Osmose parking lot (Figure 3, Soil Grab Sample Locations). The surface grab samples were sent to the 

contract laboratory for analysis by EPA Method 8310 (PAHs). The results are summarized in Table 3-3, 

PAHs in Surface Soils. The complete laboratory analytical reports are Included In Appendix D. 

Although elevated levels of PAH compounds were detected at all three locations, all levels were below 

the ASC of 473 mg/kg as developed for off-site soils In the health and environmental risk assessment 

Acenaphthylene, 1-methy1naphthalene, 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 

Naphthalene 

Acenaphthylene 

1-Methylnaphthalene 

2-Methyl naphthalene 

Acenapthene 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo { a) anthracene 

Chrysene 

Benzo {b} fluoranthene 

Benzo (k) fluoranthene 

Benzo {a} pyrene 

Dibenzo {a,h} anthracene 

Benzo { g ,h,i} perylene 

lndeno{1,2,3-cd}pyrene 

TOTAL SEMIVOLATILES 

ND= not detected 

CN = carbon number 

CN SS-1 

C10 ND 
C12 ND 

C11 ND 

C11 ND 

C12 ND 

C13 120 

C14 440 

C14 940 

C16 1,200 

C16 NO 
C18 430 
C18 200 

C20 520 

C20 300 

C20 670 

C22 79 

C22 400 

C22 280 

5,600 

SS-2 SS-3 

5,700 10,000 

ND ND 

ND ND 

6,900 ND 

ND ND 

4,300 8,000 

20,000 29,000 

ND ND 

30,000 50,000 

ND ND 
11,000 17,000 
5,100 8,300 

9,700 14,000 

5,800 8,500 

12,000 17,000 

1,500 2,200 

5,900 8,500 

4,900 6,400 

123,000 .179,000 
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Fluoranthene (a non-carcinogenic) was present in the highest concentrations at all 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

complexrty PAHs in the surface grab samples. The more complex PAHs (carbon #C18-C22) contributed 

approximately 47% of the total PAH loading at each location. The medium-complexity PAHs (carbon 

#C14-C16) comprised approximately 44% of the loading, and the low-complexity 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 dissfmilarrties are evident. 

The PAHs found in the surface soil grab samples are believed to be the result of two brush fires which 

occurred in 1991 in the area where the surface soils were coHected (Appendix H, Brush Fire Locations). 

Both fires were reported to the Buffalo Fire Department. "The primary source of many PAHs ..... is the 

incomplete combustion of wood and fire .... as such, PAHs are ubiquitous products of combustion from 

common sources such as motor vehicles .... , wood burning stoves .... , natural sources include ..... forest 

fires." (Toxicological Profile for Polycyclic Aromatic Hydrocarbons, US Public Health Services Agency 

for Toxic Substances and Disease Registry, October, 1989, pp. 125-127.) PAHs in the fields could have 

also been produced if a building off site had 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 (multi-ring) compounds. 

These highly condensed compounds are common soot constituents, resulting from a carbonization 

reaction. Second, these highly condensed compounds are not predominant in the soils which were 

staged as part of the IRM. Third, the NAPL indicator analytes (acenaphthene and anthracene) were not 

present in surface sample SS-2 and SS-3, and acenaphthene was not present in SS-1. 
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TABLE 3-4 

DISTRIBUTION OF PAHs IN SURFACE SAMPLES 

I . CARBON# I SS-1 

C10-C13 2% 

C14-C16 46% 

C18 - C22 51% 

3.4 Hydroqeologic Evaluation 

3.4.1 Regional Hydrogeology 

.. ·.:·I. SS-2 .. ·I SS-3 

14% 10% 

41% 44% 

45% 46% 

I --AVERAGE ···t l 
8.7% 

43.7% 

47.3% 

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 solution that follows the upper surface of the soluble limestone rocks has 

been observed to be in hydraulic continuity with the glacial deposits (LaSala, 1968). local secondary 

flow systems exist which discharge to tributary streams. 

The transmissivity of the glacial deposits ranges from very low for the lake bed sediments and glacial till 

to very high (600,000 gpd per foot) for the outwash sand and gravel deposits. The Onondaga Limestone 

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

range from 300 to 25,000 gpd per foot. 

3.4.2 Site Hydrogeology 

Monitoring well top-of-casing elevations were surveyed relative 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 shallow 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 small 

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-9. 

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 artifacts. 

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 aquifer range from 5 to 10 feet below grade. 

Groundwater ill 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 ~: 

suggests that deep groundwater flow may diff,er significantly from shallow groundwater flow in both 

direction and gradient. Gauging data indicate that groundwater in the deep portion of the aquifer is 

flowing generally toward the west across the site. -This 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 obsetved on site indicates that groundwater from the upper portion of 

the overburden aqurfer 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 Results 

Groundwater samples were collected from aH eight FRP monitoring wells on site (MW-8 through MW-14, 

CW-1) and analyzed for Aromatic Volatile Organics by Modified EPA Method 8020, and for Po!ynuclear 

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 presumed 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 µg/1) and MW-9 (530 µg/1), and substantially lower at CW-1 (34 t.1g/l) and MW-14 (2.5 µg/1). 
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•. ANALYTE MW~ 

Benzene ND 

Toluene ND 

Ethyl Benzene ND 

Xylenes (total) ND 

Chlorobenzene ND 

1,2-Dlchlorobenzene ND 

1,3-Dlchlorobenzene ND 

1,4-dlchlorobenzene ND 

Total Volatiles ND 

- - 'I - -

MW-9 

170 

150 

33 

180 

ND 

22 

ND 

ND 

560 

TABLE 3-5 

voes IN GROUNDWATER (µg/1) 
EPA Method 8020 

Sampling Date: April 2, 1992 

MW-10 MW-11 \ .· ~W-12 MW-13 .. 

ND ND ND 120 

ND ND ND 300 

ND ND ND 90 

ND ND ND 1100 

ND ND ND 790 

ND ND ND ND 

ND ND ND ND 

ND ND ND 36 

ND ND ND 2,400 

µg/1 = micrograms per liter 
ND "' not detected 

MW-14 

1.2B 

1.3 

ND 

ND 

ND 

ND 

ND 

ND 

1.3 

- - -

ON-1 FIELD EQUIP 
BLANK BLANK 

21 ND 0.3 

3.1 ND ND 

0.8 ND ND 

9.3 ND ND 

ND ND ND 

13 ND ND 

ND ND ND 

ND ND ND 

47 ND 0.3 

B = The presence of benzene Is uncertain In this sample because the concentration detected 
was less than five times that found In the equipment blank. 

- - - --• 

TRIP NY~)? 
BLANK Standard 

ND 0.7 

ND 5.0 

ND 5.0 

ND 15 total 

ND 5.0 

ND 4.7 

NO 5.0 

ND 4.7 

ND 
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The presence of benzene in the groundwater at MW-14 (deep well) 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 NYS Standard of 5.0 ppb. At cluster well CW-1 

(deep well), BTEX levels were all below NYS standards with the exception of benzene (present at 21 

ppb). BTEX levels at MW-9 and MW-13 (shallow 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 to the two previous sampling events performed in 

November, 1990 and January, 1991 for MW-S 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 volatiles; 

CW-1 (deep well) decreased in dissolved BTEX concentrations; and dissolved levels in MW-9 increased. 

The reduction in dissolved BTEX concentrations in CW-1 (immediately downgradient of the former tank 

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

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

Chlorobenzene and 1,4-dichlorobenzene were detected at MW-13 at concentrations of 790 µg/1 and 

11A \ 36 µg/1, respectively. 1,2-dichlorobenzene was detected at MW-9 (22 µg/1) and CW-1 (l3 µg/1). All of 

1'11191' ~e chlorinated compounds detected were present in concentrations that exceeded NYS DEC 

groung__water standards (Table 3-5). I -------- -

,I 

I 
I 
I 
:I 

1•. 
~1 

The most recent chlorinated compounds sampling data were compared to the historical data available 

for MW-9 and CW-1. On two previous sampling events (November, 1990 and January, 1991) no 

chlorinated compounds were detected in either monitoring 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 partrtion coefficient (~J indicates the tendency of a compound to adsorb onto organic 

particles in the soil. Log ~c values greater than zero indicate that a compound will reside in the soil at 

greater concentrations than in the groundwater. Chlorobenzene and dichlorobenzene have log Koc: 
values of 1.68 or greater. Therefore, one would expect these compounds to be present in the soil at 

concentrations at least fifty times greater than in the groundwater. 

The groundwater sampling results are summarized in Table 3-5. The complete laboratory analytical 

reports are included in Appendix E. 

\ 
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3.5.2 Semi-volatile Compounds 

In addrtion to volatDe compounds, analysis was also performed to detect the presence of semi-volatile 

compounds by EPA Method 8310. The results of the semi-volatile (PAH} analyses are presented in 

Table 3-6, and in Figure 7, Dissolved PAH Distribution Map. Included in the table are the results of the 

previous sampling event (ASP, Category A reporting format) associated with the initial Subsurtace 

Investigation (January, 1991). The data for November, 1990 are not inciuded in the table because a 

different analytical procedure was used to measure dissolved 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 ppb, 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, respectively). The highest 
----·--· 

concentration of dissolved PAHs were present at MW-9 (70.1 ppb), CW-1 (284.1 ppb) and 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 ot dissolved PAHs 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, 1991 sampling event. Based upon 

standard data validation protocol 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 more pervasive in the groundwater, the lower 

complexrty FAHs (C1O-C16) were present in much higher concentrations. This is attributed to the lower 

complexrty FAHs possessing higher solubility and lower l\ic values (refer to Subsurface Investigation 

Report, Section 4.7, Contaminant Characteristics). Naphthalene and methylnaphtha!ene accounted for 

approximately 77 percent of the total volume of dissolved 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-conventional pollutants. A . 

comparison of these standards or guidance values, where provided. with the results of the most recent 

sampling event (April, 1992) can be summarized as follows: 

• Upgradient wells MW-8 and MW-12 exceeded groundwater guidance values for 
chrysene, and indeno(1,2,3-cd)pyrene. lndeno(1,2,3-cd)pyrene was also present at on­
srte and downgradient wells (MW-9, and MW-11) at similar levels. 
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TABLE 3-6 

POLYNUCLEAR AROMATIC HYDROCARBONS IN GROUNDWATER (ug/1) 
EPA METHOD 8310 

Sampling Date: April 2, 1992 
BLANKS 

- - -• 

NYS>DEG 

ANALYTE CARBON MW-8 MW-9 MW-10 MW-11 CW-1 MW-12 MW-13 MW-14 EQUIPMENT FIELD NYS DEG GUIDANCE 

# 1/91 4/92 1/91 4/92 1/91 4/92 1/91 

Naphthalene C10 ND ND 7.8 70 ND ND ND 

Aconaphthylene c12 ND ND ND ND ND ND ND 

1-Methylnaphthalene C11 - ND - ND - ND -

2-Methylnaphthalene C11 - ND - ND - NO -
Acenaphthene C12 ND ND ND ND ND ND ND 

Fluorene C13 ND ND ND ND ND ND ND 

Phenanthrene C14 ND 0.84 ND ND ND NO ND 

Anthracene C14 ND ND ND ND ND ND ND 

Fluoran!hene C16 ND 1.1 B ND ND ND ND ND 

Pyrene C16 ND ND ND ND ND ND ND 

Benzo {a} a nth racene C18 ND 0.21 B NO 0.043 B 0.026 0.020 B ND 

Chrysene C18 ND 0.26 ND ND ND ND ND 

9enzo {b) fluoranthene C20 ND 0.35B ND 0.054 B 0.030 0.03:3 B ND 

Bonzo {k J lluoranthone C20 ND 0.19B ND 0.030 B ND 0.017 B ND 

Benzo{a)pyrene C20 ND 0.44 B ND 0.082 B 0.027 0.03:3 B ND 

Oibenz {a,h )anthracene C22 ND 0.064 ND ND ND ND NO 

Benzo{g,h,i} perytene C22 NO 0.20 B ND NO NO ND ND 

lndeno { 1,2,3--cd} pyrene C22 ND 0.33 ND 0.055 NO ND ND 

TOTAL f>AHs Nb 1.5 7.8 70 o:os3 NO Nb -
ug/1 = micrograms per liter 

ND == not detected 

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

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

4/92 1/91 

ND 160 

ND ND 

ND -

ND -
ND 5.9 

ND 1.3 

ND 1.3 

ND ND 

0.34 B 0.36 

ND 0.54 

o.10 B 0.068 

ND ND 

0.13 B 0.050 

0.072 B 0.028 

0.18 B 0.047 

NO NO 

ND NO 

0.11 NO 

0.11 170 

4/92 4/92 4/92 4/92 1/91 4/92 1/91 4/92 STANDARD VALUE 

170 ND 4,600 ND ND ND ND ND NA 10 ~----
ND ND ND ND ND ND ND ND NA NA 

18 ND 540 ND - ND - ND NA NA 

49 ND ~ ND - ND - ND NA NA 

20 ND 740 ND ND ND ND ND NA 20 

5.0 ND _39-- ND ND ND ND ND NA 50 

7.0 ND 710 0.70 ND ND ND ND NA 50 

ND ND ND ND ND ND ND ND NA 50 

5.2 0.26 B __ 2_4_Q__ 0.36 B ND 0.44 ND ND NA so 
ND ND ND ND ND NO NO NO NA 50 

1.2 o.049 B 13 o.077 B ND 0.095 ND ND NA 0.002 

, .3 ND 23 ND ND ND ND ND NA 0.002 

1.9 0.065 B 26 O 071 B ND 0.14 ND ND NA 0.002 

0.98 0.034 B 15 0.042 B ND 0.079 ND ND NA 0.002 

2.2 0.087 B 35 0.10 B ND 0.14 NO ND NO NA 

0.34 NO 1.9 ND NO NO NO NO NA NA 

1.2 ND 10 ND ND 0.085 ND NO NA NA 

0.82 O.OS5 3.4 O.OS7 ND NO ND NO NA 0.002 

280 0.055 ~500 \o}e ND 098 ND ND NA NA 
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Groundwater samples from MW-9 and MW-14 exceeded groundwater guidance values 
for lndeno(1,2,3-cd)pyrene. In addition MW-9 exceeded the guidance value for 
Naphthalene. 

Groundwater samples collected from duster 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 fOf acenaphthene. 

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

Inspection of the dissolved PAH data from the furthest upgradient monitoring well (MW-12~ and the 

furthest downgradient well (MW-14) reveals that the same PAH analytes are present at each location and 

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 reveals the 

following trends: 

• An increase in the concentration of high complexity PAHs occurred in MW-8. MW-9. 
MW-11, and CW-1 (rt potentially invalid data Is considered). 

• The dissolved level of PAHs increased in four of the five monitoring wells (MW-8, MW-9, 
MW-11, and CW-1). 

• Monitoring well MW-10 showed no variation in PAH distribution or dissolved 
concentration. 

The risk assessment performed as part of the initial subsurface investigation addressed potential risks 

associated with on- and off-srte groundwater. The total carcinogenic risk estimate for groundwater was 

reported as approximately 1x10-e, which is considerably less than the criterion for acceptable risk. 

Ukewise the total hazard index for non-carcinogenic risks was approximately 6 x 10'2 (far below unity) 

which represents acceptable risks. Based upon the most recent groundwater sampling data. 

Groundwater Technology's Envirologic Data Division has recalculated the totai carcinogenic risk estimate 

to be 2.37 x 10-B and the total hazard index to be 4.05 x 10·1. Both these index numbers show that the 

current groundwater quality represents an acceptable level of risk both on site and off site. Calculations, 

and summary tables, along with a brief narrative have been provided by Envirologic Data and are 

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

Field measurements were made of each groundwater sample for turbidity, conductivity, 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 laboratory was consulted and verified that high 

turbidity woLJld 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. 

····:· 
WelHD 

.... 
·. 

CW-1 

MW-8 

MW-9 

MW-10 

MW-11 

MW-12 

MW-13 

MW-14 I 

* Anomalous reading 

TABLE 3-7 

GROUNDWATER FIELD MEASUREMENTS 
April 2, 1992 

Turbidity Conductivity . H p . 
(NTUs) (LIS) ; (pH unlts) 

117.0 3160 8.45 

145.3 1783 7.85 

18.3 3073 7.63 

34.5 2020 7.64 

26.9 1510 8.15 

>200 1966 7.81 

151.1 4120 7.55 

>200 1578 11.85* 
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4.0 SUMMARY DISCUSSION 

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

Supplemental Investigation. Specific objectives of the Supptemental Investigation were: 

• 

• 

• 

• 

• 

Documentation of upgradient groundwater quality, 

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 located proximate of the area used to temporarily 
stage impacted soils. 

4.1 Upgradient Groundwater Ouatity 

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

following: 

• Low levels of six dissolved complex PAHs exist at the upgradient property boundary of 
the Osmose faciltty (including the potentially invalid data). This would imply that these 
dissolved levels are representative of regional groundwater quality in the upper portion 
of the unconfined aqurfer. This is supported by the groundwater sampling results from · 
the furthest downgradient (off-site) monitoring 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, similarty, did not contain any BTEX analytes. These results are 
assumed to be indicative of upgradient groundwater quality. 

4.2 Delineation of Impacted Soils 

The inrtial subsurface investigation detected a concentration of 500 ppm total PAHs at MW-6 at 2 - 4 feet 

below grade. Monrtoring well MW-12 and soil boring SB-2 were installed to define the extent of the 

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

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

In the vicinity of MW-8 and may have been the source 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 ls 

likely to be part of a contiguous zone of soils above 473 mg/kg extending back to the former tank pit. 

An estimated areal extent of soils containing PAHs above 473 mg/kg, based upon available data, Is also 

shown on Figure 8. Included also 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~ and MW-13 areas which contain 

concentrations of PAHs above the proposed 473 ppm remediation level. This rough estimate identifies 

approximately 85 yd 3 in the MW-8 area and approximately 370 yd3 in the MW-13 area. 

Based upon an average concentration of 500 mg/kg total PAHs in the Impacted soils 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}, approximately 

1,100 pounds of adsorbed PAHs exist. 

TABLE 4-1 

ESTIMATED VOLUME OF SOIL > 473 ppm 

APPROXIMATE AREAL ESTIMATED THICKNESS: APPROXIMATE·, . .. 
EXTENT OF SOILS > 473 ppm. OF SOILS > 473 ppm VOLUME .. 

:: 

MW-8 38 ft. diameter circle (approx. 2 ft 85 cu.yd 
1150 sq.ft) (2-4 feet below grade) 

I 

MW-13 Triangular area (approx. 2475 4 ft 367 cu.yd 
sq.ft) (near top of water table) 

Total 452 cu.yd 

4.3 Delineation of Separate Phase Hydrocarbons 

Light nonaqueous phase liquids (LNAPL) and an Intermittent dense nonaqueous phase llquld (DNAPL) 

have been historically detected on site in PVC monrtoring 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 occurred as recommended In the 

Subsurface Investigation Report, June 28, 1991. A total of approximately 120 gallons of LNAPL has 

been recovered and properly disposed of by Osmose. An estimated volume of 75 - 150 gallons 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 value of 0.3 (clayey 

sand). Because clay rich soils typically adsorb greater than 60% of separate phase petroleum 

hydrocarbons, the estimates obtained in the separate phase product volume calculations were 

considered low. 

Separate phase petroleum has not been detected in downgradient wells MW-9, MW-10, MW-11 or MW-

14. The existence of separate phase in MW-13 and not in MW-9 may be attributed to the presence of 

preferential migration pathways from former building foundations and utility condurts. 

4.4 Deep Groundwater Quality 

Groundwater samples collected from oft-site, dawngradient deep well MW-14 Indicated: 

• MW-14 did not possess any confirmed STEX analytes above groundwater standards; 

• the only PAH analytes detected were the same analytes detected in upgradient well MW-
12 and in similar concentrations. These levels are presumed to be indicative of regional 
groundwater quality. 

Groundwater samples collected from duster well CW-1 indicate: 

• BTEX analytes are present; however, only benzene exceeds groundwater standards. 
BTEX levels have decreased since the last 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 Envirafogic 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 10·1, respectively. Both these index numbers still show that typically 

acceptable levels of risk exist both on- and off-site. 

37 
Qi~~ GROUNDWATER 

[IJC] TECHNOLOGY 



-~1 
' l 

: .. 
)I 
l 
;f I 
I 

11 
11 
I 
I 
·ae 
I 

I 
:I 

4.5 Surface Seils 

Although elevated levels of PAHs were detected at au sampling locations, all levets were below the 

proposed ASC of 473 mg/kg. 

As referenced In Section 3.3, the PAHs found in the surtace soil grab samples are believed to be the 

result of two brush fires which occurred in 1991. Several observations support this: 

• PAH profiles from the surface soil grab samples do not resemble the PAH profiles from 
the stockpiled soils (profiles inciuded in Appendix F}. Profiles of the biocell baseline soil 
sampling event are used as representative profiles of the stockpiled soils. The profiles 
from the surface soils show a predominance of complex PAHs - the stockpiled soils do 
not. 

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

In addition, historical use of adjoining properties for industrial purposes are lil<ely to have produced PAH 

residuals in soil. These historical uses, obtained from historical maps and directories, Included: 

• 

• 

carriage works 0ocated southwest of the current property lines), 

automotive repair shops Qocated along Ellicott Street located from the Osmose property 
south to Best Street). 

• sheet metal works (Circa 1930 • 1940), and 

• plumbing supplier (Circa 1950) . 

A more detailed 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 

stt:e. These objectives 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
3 

of soils exist at the Osmose site which possess 

adsorbed levels of PAHs above the proposed ASC of 473 mg/kg. Remediation or removaJ of these soils 

Is recommended. 

5.1.2 On- and Otf-Si1e Groundwater 

Risk assessment calculations based upon the most recent groundwater quality data addressed potential 

risks associated wtt:h exposure to dissolved PAHs in on- and off-site groundwater. The totat 

carcinogenic and non-carcinogenic risk estimates were below the proposed criterion for acceptable risk. 

No remedial action for on- and off-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, delineation of the extent of the 

separate phase plume is recommended. 

5.2 Conceptua, Remediation Screening 

In order to determine the appropriate remedial action 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 results of the preliminary screening 

process may need to be modified if remedial goals are modified. 
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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: 

• Overall Protection of Human Health and the Environment; 

• Compliance to Applicable or Relevant and Appropriate Requirement (ARARs); 

• Long Term Effectiveness; 

• Reduction.of Toxicity, Mobilrty, or Volume of Contaminants; 

• Short Term Effectiveness; 

• Implementability; and 

• State Acceptance. 
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·~OTE'NTIA(··''l··:···. 
REMEDIAL 

ALTERNATIVE 

Soll Vapor Extraction 
(SVE) 

Ozonatlon 

In-Situ Bloremediatlon 

Excavation/Incineration 

Separate-phase (SP) 
only Pumping System 

Total Fluids Pumping 
System 

Thermal Enhanced 
Separate-Phase 
Recovery 

- -

·., .. :.:='···'MEDIA.: ... ·.·.,: 

ADDRESSED 

Adsorbed-phase 

Adsorbed-phase 
Separate-phase 

Adsorbed-phase 

Adsorbed-phase 

Separate-phase 

Separate-phase 

Separate-phase 

- - .. - - -
TABLE 5-1 

REMEDIAL ALTERNATIVES SCREENING 

:( ;;,EAS1B'1i.iTVi 
EFFECTIVENESS 

Low due to tight soils and 
semi-volatile compounds 

Requires pilot test to 
determine applicability 

Moderate 

Moderate 

Good 

Very good 

Requires pilot test to 
determine applicability 

·: 
: -:· ··.ADVANTAGES ... 

Proven technology. Oxygen flow 
would stimulate blodegradation 

Rapid destruction of adsorbed 
contaminants 

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

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

Cost Low maintenance and 
recovery of SP 

Increased SP recovery rates through 
hydraulic control 

Increased SP recovery by lowering 
viscosity of NAPL 

* lnstallatlon plus 3 years monitoring and maintenance 

- - - - -

. .. :· ··:::.:. :,,,., . .\.:.'.'.:: ei+iMATED :'f 

Not effective at addressing semi­
volatile compounds 

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

Low degradation rates of complex 
PAHs. May require soil fracturing 

Solis below saturated zone. Very 
expensive. Proximity of foundations 
and utll!tles. 

Influence of each RN llmlted. 
Seasonal fluctuatlon of groundwater 
will affect recovery rates 

Requires groundwater treatment 
system and discharge permit. 

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

'''')/ COST . 

N/A 

$200 - $300K 

$350K 

$600 - $900K 

$200 - $225K* 

$125 - $175K* 

$150 • $225K* 
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5.3 Summary of Remedial Alternatives Screening 

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

addresses the project objectives. Ozone injection, although a promising technology, is an unproven 

technology. Ozonation works by oxidizing the single and double bonds In the PAHs. Available ltterature 

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 saturated and 

unsaturated zones. As part of the pilot test, an attempt will be made to determine the oxidation reaction 

rate of the separate phase LNAPL The pilot test will determine. therefore, if additional technologies are 

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

The conjunction with the proposed pilot test, two to three shallow soil borings, completed as monitoring 

wells, will be installed 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 .. 

42 

L~~ GROUNDWATER 
Q~~] TECHNOLOGY 


















































































































































































































































































































































































































































































	Title Page
	Signature Page
	TOC - i
	TOC - ii (List of Tables, Figures, & Appendices)
	1.0 Introduction
	2.0 Field Investigation Procedures
	3.0 Field Investigation Results
	4.0 Summary Discussion
	5.0 Conclusions
	Table 2-1
	Table 2-2
	Table 2-3
	Table 3-1
	Table 3-2
	Table 3-3
	Table 3-4
	Table 3-5
	Table 3-6
	Table 3-7
	Table 4-1
	Table 5-1
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Appendix A: NYSDEC Correspondence
	Appendix B: Well Logs
	Appendix C: Vapor Monitoring Logs
	Appendix D: Data Validation Report
	Aromatic VOC Analysis (March 17-20, 1992)
	PAH Analysis (March 17-20, 1992)
	Aromatic VOC Analysis (April 2, 1992)
	PAH Analysis (April 2, 1992)

	Appendix E: Laboratory Analytical Reports
	36141
	42825 and 42826

	Appendix F: PAH Profile Graphs
	Appendix G: NAPL Profile Graphs
	Appendix H: Brush Fire Locations
	Appendix I: Risk Assessment Calculations



