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1.0 INTRODUCTION

1.1 BACKGROUND

As part of the South Buffalo Redevelopment Project, Malcolm Pimnie, Inc.
(Malcolm Pirnie) has prepared this Supplemental Investigation Report for the Former
Railroad Yard Area at the Hanna Furnace Site in South Buffalo, New York. The
approximately 43-acre Former Railroad Yard Area is part of the 113-acre, Hanna Furnace
Site in Buffalo, New York, owned by the City of Buffalo (the City). After pig iron
manufacturing operations ceased in 1982, the Hanna Furnace Site was used briefly by a
salvaging firm, and is currently vacant. The location of the Hanna Furnace Site is shown
on Figure 1-1.

The City is currently seeking to develop the Hanna Furnace Site as one element of
the initiative to redevelop South Buffalo. Information previously collected to
characterize the Hanna Furnace Site was summarized in the Hanna Furnace Site -
Characterization of the Former Railroad Yard Report (Malcolm Pirnie, October 1999).
The report concluded that the Former Railroad Yard Area is suitable for redevelopment,
contingent upon the establishment of site-specific health and safety criteria and due

diligence site development.

1.2 PURPOSE AND SCOPE

Since the cessation of pig iron manufacturing at the Hanna Furnace Site, several
environmental investigations have been performed at the site. However, little
characterization had occurred on the Former Railroad Yard Area of the Hanna Fumnace
Site. For this reason, Malcolm Pirnie performed an initial Site Characterization in
January 1999 for the Buffalo Economic Renaissance Corporation (BERC). The
characterization effort included the completion of a subsurface drilling and sampling
program to collect surface and subsurface soil/fill samples at the 43-acre parcel. A report
summarizing the procedures and results of that investigation was submitted to the New

York State Department of Environmental Conservation (NYSDEC) in October 1999.
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Based on the results of that investigation and comments by the NYSDEC,
Malcolm Pirnie submitted the Work Plan for the Hanna Furnace Site - Supplemental
Investigation of the Former Railroad Yard to the NYSDEC in January 2000. The
NYSDEC approved the Supplemental Investigation Work Plan in a letter dated February
2, 2000. The Supplemental Investigation field program was implemented in January and
February 2000.

The Supplemental Investigation was designed to provide the additional
information necessary to complete the characterization of the Former Railroad Yard
Area, and the characterization will serve as the basis for a voluntary cleanup agreement.

The investigatory program was completed to address five outstanding issues:

» Because the grid of soil borings sampled in January 1999 did not extend to the
eastern site perimeter, the NYSDEC requested the drilling and sampling of
one additional soil boring in the eastern portion of the Former Railroad Yard
Area.

» The NYSDEC requested additional characterization of the blue-colored
material present in the subsurface throughout the Former Railroad Yard Area.

» Although two monitoring wells were previously installed in the Former
Railroad Yard Area and sampled, the NYSDEC requested additional
groundwater characterization information.

» The NYSDEC requested a thorough inventory and characterization of the
debris piles located on the Former Railroad Yard Area.

» A complete site survey is required as part of the voluntary cleanup agreement.

To address these issues, the following tasks were performed as part of the

Supplemental Investigation:

* Completion of seven shallow overburden borings.

» Installation of three shallow groundwater monitoring wells.

» Collection of subsurface soil and groundwater samples for chemical analyses.
* Characterization of on-site debris piles.

= Completion of a Site Boundary Survey.
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A description of program methodologies and results of the investigation are

discussed in Sections 2.0 and 3.0, respectively.
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2.0 SUPPLEMENTAL INVESTIGATION APPROACH

2.1 DRILLING PROGRAM

Drilling activities were conducted from January 24 through January 26, 2000 and
included the advancement of seven borings and the installation of shallow groundwater
monitoring wells in three of those borings. The borings in which monitoring wells were
installed were designated MW-001 through MW-003. The remaining four borings were
designated B-37 through B-40. Locations of these new borings and monitoring wells, as
well as sampling locations from previous investigations, are shown on Figure 2-1. Well
installation and sampling activities were completed in accordance with approved methods
detailed in the Supplemental Work Plan and modifications developed during the
investigation.

All borings were advanced through the fill material to the underlying native
sediments using 4 Y-inch hollow-stem augers for characterization purposes. Split-spoon
samples were continuously collected during drilling and described by an on-site
geologist. Detailed overburden soil sample descriptions are presented on the stratigraphic
borehole logs in Appendix A. Select samples were placed in pre-cleaned sampling jars
provided by the laboratory for soil analyses identified in the Work Plan. Samples were
placed in coolers and chilled with ice in the field, and shipped to Upstate Laboratory,

Inc., in Syracuse, New York.

2.1.1 Additional Characterization of Blue-Colored Fill Material

During the January 1999 characterization, a blue-colored layer of fill material was
encountered beneath the majority of the Former Railyard. This blue material was
included in composite samples of the overall subsurface fill material. Additionally, one
discrete sample of this blue material was collected from the 7 to 10 feet depth interval in
boring SB-20 and analyzed for total and reactive cyanide because blue color is often an
indicator of cyanide contamination. The analytical results of that sample indicated the

cyanide concentrations were very low in the blue material. To further characterize the
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chemical composition of the blue material, discrete samples of this material were
collected during the Supplemental Investigation.

Four soil borings (B-37 through B-40) were drilled and sampled at locations
known to contain the blue fill material. The boring locations were selected also for
spatial distribution across the Former Railroad Yard Area to best represent the entire area.
One discrete sample of the blue fill material was collected at each borehole location and
analyzed for Target Compound List (TCL) volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), polychlorinated benzenes (PCBs) and

pesticides and Target Analyte List (TAL) metals and cyanide

2.1.2 Characterization of Eastern Portion of Former Railroad Yard Area

At the request of the NYSDEC, one additional soil boring was drilled to
characterize the fill material in the extreme eastern portion of the Former Railroad Yard
Area. Additionally, one boring was completed in the northeastern portion of the Former
Railroad Yard Area because that portidn of the area was not characterized in previous
investigations. Because two of the proposed groundwater monitoring wells (MW-001
and MW-002) were to be installed in these portions of the Former Railroad Yard Area,
the NYSDEC agreed that the locations of the proposed groundwater monitoring wells
were sufficient to collect the desired fill samples. The well boring locations are shown on
Figure 2-1.

The well borings were sampled during advancement using the same sampling
techniques employed during the January 1999 investigation. The subsurface soil sample
interval with the highest recorded PID measurement in each boring was submitted to the
laboratory for analysis of TCL VOCs. The composite samples were created by mixing
the entire vertical column of fill material from the well boring and the resulting
composite samples were analyzed for TCL SVOCs, pesticides, PCBs, and TAL metals

plus cyanide.
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repeatedly purging the well to a “dry” condition. Groundwater purged from each well
location during the development process was monitored for development parameters that
included pH, specific conductivity, temperature and turbidity. Table 2-2 summarizes the
development measurements. Where possible, development was continued until turbidity
values were less than 50 NTU, or until pH, temperature and conductivity values had
stabilized. The slow recovery of monitoring well MW-002 allowed for the removal of
more than 10 well volumes over a period of approximately two days. Field data sheets

completed during the well development are included in Appendix C.

2.2.2 Groundwater Sampling Procedures

Prior to purging, static water level elevations were measured in all the on-site
monitoring wells. The monitoring wells were then purged in accordance with the
procedures specified in the approved Work Plan. All wells except MW-002 exhibited
rapid or continuous recovery after purging and were allowed to recharge prior to
sampling. Measurements for the field samples collected from all monitoring locations
during purging or sampling operations were immediately analyzed for pH, specific
conductivity, temperature and turbidity field parameters. A summary of field
measurements recorded during the February 2, 2000 sampling event is presented in
Table 2-3. The field data sheets are presented in Attachment C.

Groundwater samples were collected using disposable polyethylene bailers in
accordance with the protocols identified the Work Plan. Samples for laboratory analysis
were stored in the appropriate pre-preserved, plastic or glass sample bottles, placed in a
cooler and chilled with ice in the field, and shipped to Upstate Laboratory, Inc. located in
Syracuse, New York. The groundwater samples were analyzed for TCL VOCs, SVOCs,
pesticides, and PCBs, and TAL metals plus cyanide.

2.3  DEBRIS PILE CHARACTERIZATION

Numerous debris piles of admixed soil and construction debris have been

documented and were observed in the Former Railroad Yard Area during the January
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1999 site characterization effort. The debris piles are generally located along the
southern and southeastern perimeters of the Former Railroad Yard Area and are shown
on Figure 2-1.

Since these piles had not yet been characterized analytically, a thorough inventory
and sampling program was implemented during the Supplemental Investigation to
characterize the contents of the debris piles. Malcolm Pirnie verified and updated the
inventory to provide an accurate estimate of the number, location, volume, and apparent

contents of all on-site debris piles and collected samples during a test pit program.

2.3.1 Debis Pile Inventory

In 1997, Ecology and Environment, Inc. inventoried the debris piles on the
Former Railroad Yard Area as part of an Environmental Site Assessment. All debris
piles were measured and mapped and estimates of volumes and contents of the piles were
made. The total estimated volume of piled debris on the Former Railroad Yard Area was
approximately 20,000 cubic yards. As part of the Supplemental Investigation, Malcolm
Pirnie verified and amended the inventory to include the contents of the debris piles.
Malcolm Pirnie’s revised estimate of the volume of all above grade debris in the piles
was approximately 24,000 cubic yards.

The materials observed in the debris piles during the investigation were generally
categorized as construction and demolition debris mixed with sand and gravel with
occasional railroad ties, slag, and metal refuse. A summary of debris pile characteristics

is presented in Table 2-4.

2.3.2 Debris Pile Screening and Sampling

Subsequent to an inventory of all debris piles, sampling of the debris was
performed. A backhoe was used to breach select debris piles to ascertain the contents and
provide access to non-weathered debris for sampling.  Samples were visually
characterized and screened for VOCs using a PID equipped with a 10.2 eV lamp and the
observations were recorded on the test pit logs. Samples were collected at an

approximate frequency of one sample per estimated 1000 cubic yards for all soil-like
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(soil, sand, gravel) debris. Other, non-soil-like, debris was sampled at a lesser frequency
as determined in the field and approved by the NYSDEC.

A total of 20 debris pile test pits designated SS-1 through SS-20 were excavated
at the Hanna Furnace Site on January 23 and 24, 2000, and one sample was collected
from each test pit. Approved sampling locations were determined based on a site
reconnaissance and discussions with the NYSDEC prior to initiating the characterization
effort. Sampled debris pile locations are illustrated on Figure 2-1. A descriptive log for
each sampled excavation is presented in Appendix D and is summarized in Table 2-4.
The 20 debris pile samples were submitted to the laboratory for analysis of TCL VOCs,
SVOCs, pesticides, and PCBs, and TAL metals plus cyanide.

2.3.3 Site Boundary Survey

To formally establish the site boundary of the Former Railroad Yard Area as
required as part of the voluntary cleanup agreement, Parsons Engineering Science
prepared a boundary site map. Seneca Design, P.C. performed the site survey to establish
and provide field verification of a horizontal and vertical control survey for preparation
of the map. Horizontal control was established based on the New York State Plane
Coordinate System and vertical control was established using the Nation Geodetic
Vertical Datum (1929). In addition to the map, Seneca Design, P.C. surveyed all new
and existing monitoring wells and borings to determine horizontal and vertical
components. Malcolm Pirnie estimated the debris pile sampling locations using mapped

site features.

2.4 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

2.4.1 Field Quality Assurance/Quality Control Procedures

Quality Assurance and Quality Control (QA/QC) measures were taken to verify
the reliability of the data generated during the Supplemental Investigation. The field
program was conducted in accordance with the NYSDEC-approved Work Plan.

Additional QA/QC measures included the collection of blind duplicates, matrix spike
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samples, and matrix spike duplicates. Trip blanks were also submitted for analysis on
each day that samples were collected for analysis of TCL VOCs. The analytical results
for the blind duplicates and the trip blanks have been included in the analytical results
summary tables. These QA/QC samples were used during data validation to assess the

accuracy of the analytical results.

2.4.2 Analysis/Data Usability

The laboratory analytical packages prepared by Upstate Laboratories were
reviewed and evaluated by an independent subcontractor, Chemworld Environmental,
Inc. (Chemworld) of Rockville, Maryland, to assess compliance with the analytical
method protocols as described by the NYSDEC Analytical Services Protocol (ASP). The
evaluation of the analytical results was based on information supplied by the laboratory
data sheets and chain-of-custody forms. The evaluation included the examination of
sample holding times and the analytical results for the method blanks, trip blanks, matrix
spike samples, and field duplicates.

Chemworld prepared a Data Usability Summary Report (DUSR) that compares
the quality of the performance of the laboratory analyses to that described in the ASP.
The DUSRs have been included in Attachment A with the laboratory results. All
analytical results summary tables included in this report include the validated analytical
results.

The evaluation of the analytical results of samples collected from the Former
Railroad Yard Area indicated that Upstate Laboratories generally performed the analyses
within the ASP. Although the analysis of duplicate samples indicated that precision was
generally acceptable, a number of the analytical results were qualified during validation.

The reasons for qualifications of VOC results include high surrogate recoveries,
elevated percent differences in continuing calibrations, and compounds (acetone,
methylene chloride, and 2-butanone) detected in associated blanks. Non-detectable
results for 2-butanone were rejected for some of the samples due to poor average relative
response factors. 2-Butanone is not considered to be a concern at the Former Railroad

Yard.
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The qualification of the SVOC results were due to low reported area counts for
internal standards, elevated percent differences in continuing calibrations. and one
compound (bis-2-ethylhexylphthalate) detected in associated blanks. Very low surrogate
recoveries were detected for sample MW-002T, and therefore the positive results were
qualified as estimated and the non-detect results were rejected for that sample.

The pesticide and PCB results were qualified due to elevated percent differences
in continuing calibrations or in different columns and the results were qualified as
estimated. Although the surrogate recovery for seven samples was very poor and the
non-detect results were rejected, reanalysis of the samples generated usable results.

No analytical results for inorganic analytes were rejected. The Contract Required
Detection Limit (CRDL) for mercury was generated at 0% for the samples and it appears
that the standard for mercury may not have been functioning properly. Therefore, non-
detect results for mercury were qualified as estimated (UJ). Other reaso-ns for
qualification included poor precision of the laboratory duplicate samples for zinc,
selenium, and nickel, elevated percent differences for serial dilutions, and recoveries of
CRDL standards outside the 80 to 120 percent limits. Analytical results with these issuesl

were qualified as estimated.
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3.0 SUPPLEMENTAL INVESTIGATION RESULTS

The groundwater analytical results were compared to the NYSDEC June 1998
Ambient Water Quality Standards and Guidance Values for Class GA waters to
determine impacts to groundwater quality. The soil sample analytical results were
compared to the Recommended Soil Cleanup Guidelines in the NYSDEC January 1994
Technical Administrative Guideline Memorandum (TAGM) 4046. Where no cleanup
guideline for an inorganic analyte is included in TAGM 4046, the highest value of the
Eastern United States of America Background Concentrations listed in TAGM 4046 was
used for comparison for that analyte. Additionally, the cadmium, chromium, and lead
concentrations were compared to the guidelines of 10, 50 and 1000 milligrams/kilogram
(mg/kg), respectively, suggested by the NYSDEC in a March 28, 2000 telephone
conversation. The suggested lead soil cleanup guideline of 1000 mg/kg is for non-
residential soils. Because the NYSDEC does not have soil cleanup guidelines for
cyanide, the USEPA Region III Soil Screening Level of 1,600 mg/kg was used for

comparison.

3.1 ADDITIONAL CHARACTERIZATION OF BLUE-COLORED FILL
MATERIAL

The analytical results of the samples collected from the blue-colored material (B-
37, B-38, B-39, and B-40) are summarized in Table 3-1. The analysis of the samples
indicated that VOCs were detected at concentrations below the soil cleanup guidelines,
and pesticides and PCBs were not detected. Two SVOCs (benzo(a)anthracene and
benzo(a)pyrene) were detected at concentrations above the soil cleanup guidelines in at
least one sample collected from the blue-colored material. Eight metals (aluminum,
barium, beryllium, calcium, iron, magnesium, selenium, and zinc) were detected 1n at
least one of the blue-colored soil samples at concentrations above the soil cleanup
guidelines.

Although the exact source of the fill at the site is not known, it is possible that

portions of the material was derived from some off-site steel manufacturing operations or
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historical pig iron manufacturing operations at the site. This might explain the elevated
iron and calcium concentrations. Additionally, it should be noted that the highest iron
concentration in the blue-colored fill material was 19,600 mg/kg, which is below the
highest concentration in the Eastern U.S. Background Range of 550,000 mg’kg.

The elevated calcium concentrations detected in the blue-colored material might
indicate that the material is a type of slag. Because the blue-colored material appears to
be similar in size and shape to the chalk-white to gray material encountered just above it
in many borings throughout the site, it is possible that these two layers of material are
both comprised of a type of slag material. The different colors of the two layers might
indicate differential weathering above and below the water table due to oxidation-
reduction reactions or variations in pH. Based on the low concentrations of cyanide, the
blue color of the material is not due to the presence cyanide.

The elevated selenium concentrations were detected during the analysis of the
samples using inductively coupled plasma (ICP) methods. The limitation of this method
is that elevated calcium concentrations, as detected in these samples, can interfere with
the analysis for selenium and yield artificially high selenium concentrations as a result.
The selenium concentrations using ICP analysis ranged from 17.4 to 28.3 mg/kg. Two of
the samples (B-39 and B-40) were also analyzed for selenium using graphite furnace
methods because calcium generally does not interfere with selenium analysis in the
graphite furnace method. These results indicated that selenium concentrations in B-39
and B-40 decreased from 28.3 and 25.8 mg/kg, respectively, with the ICP method to 0.30
and 0.68 mg/kg, respectively, with the graphite furnace method. These concentrations

are below the soil cleanup guideline for selenium (2 mg/kg).

3.2 SUBSURFACE SOIL CHARACTERIZATION RESULTS

Subsurface soil samples were collected from the monitoring well borings MW-
001 and MW-002 to characterize soil/fill material in the eastern and northeastern portions
of the Former Railroad Yard Area not previously characterized. The material

encountered during the drilling of the monitoring wells was similar to that encountered in
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the borings throughout the site. The analytical results of the soil samples collected from
the two borings indicated that VOCs were detected at concentrations below the soil
cleanup guidelines, and pesticides and PCBs were not detected. Only one SVOC
(chrysene) was detected at concentrations above the soil cleanup guidelines. Chrysene
was detected in the sample collected from boring MW-002 at a concentration of 480

g/kg, slightly above the soil cleanup guideline of 400 pg/kg. The elevated
concentrations of PAHs detected in other samples collected from the Former Railroad
Yard Area were not detected in these samples. Nine metals (aluminum, arsenic,
beryllium, calcium, copper, iron, magnesium, selenium, and zinc) were detected in at
least one of the soil samples at concentrations above the soil cleanup guidelines.

As discussed in Section 3.1, the elevated iron and calcium concentrations are
likely due to the type of fill material and historical pig iron manufacturing operations at
the site. Additionally, it should be noted that the highest iron concentration in the
samples was 89,400 mg/kg, which is well below the highest concentration in the Eastern
U.S. Background Range (550,000 mg/kg). The elevated calcium concentrations detected
in the samples indicate that some of the fill material may be a calcium-rich type of slag.
Slag was observed in the sample interval in sample MW-002, and the blue-colored
material, which might be slag, was observed in the sampling interval in sample MW-001.

Similar to the samples discussed in Section 3.1, elevated selenium concentrations
were detected during the analysis of the soil samples using ICP methods. The selenium
concentrations using ICP analysis were 27.1 mg/kg in sample MW-001, and selenium
was not detected in sample MW-002. Sample MW-001 was also analyzed for selenium
using graphite furnace methods and the detected concentration was 0.88 mg/kg, which is

below the soil cleanup guideline of 2 mg/kg.

3.3 DEBRIS PILE CHARACTERIZATION RESULTS

The results of the analysis of the debris pile samples are summarized in Table 3-2.
The analytical results of the debris pile sampling indicated that no VOCs were detected at

concentrations above the soil cleanup guidelines. One pesticide (i.e., Aldrin) was
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TABLE 3-2

SUMMARY OF ANALYTICAL RESULTS - FILL PILES

SUPPLEMENTAL INVESTIGATION

HANNA FURNACE - FORMER RAILROAD YARD AREA

SAMPLE LOCATION NYSDEC EASTERN U.S.
PARAMETER" SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-8 SS-9 SS-10 | SS-11 | SS-12 |Duplicate SS-14 | SS-15 | SS-16 | SS-17 | SS-18 | SS-19 | SS-20 | TRIP BLANK TAGM BACKGROUND
2/23/00 { 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/24/00 (8S-12) 2/24/00 | 2/24/00 | 2/24/00 | 2/24/00 | 2/24/00 | 2/24/00 | 2/24/00 2/25/00 VALUES? RANGEY?

VOI’?ATIE‘E‘ORGANIC‘COMPOUNDS?('ii""g"/_l_(’_'g) e i R iy s sSEmEn = TR T s :
Chloromethane - -
Carbon Disulfide 2,700 -
cis-1,2-Dichloroethene - -
Chloroform 2J 2] 71 2] 2] 2] 4] 41 2] 6J 300 -
2-Butanone 191] 12 300 -
Trichloroethene 220J 700 -
Benzene 1) - -
4-Methyl-2-pentanone 4] 4] 2] 1000 -
Tetrachloroethene 1J 2] 1400 -
1,1,2,2-Tetrachloroethane 59 600 -
Toluene 3 8J 3J 13J S5J 2] 4] 4] 60 J 6J 19 2] 1J 2] 2] 5] 3] 14]) 5J 6J 1,500 -
Ethylbenzene 331J 5,500 -
Styrene 20 - -
m-Xylene and p-Xylene 2] 28 -
SEMI-VOLATILE ORGANIC COMPOUNDS (iig/kg) =~ S ST T
4-Methylphenol 1201 NA 900 -
Naphthalene 170 ] 711 2401 720 54 320) 421] 67) NA 13000 -
2-Methylnaphthalene 92) 83J 170 ] 430 2101J NA 36400 -
Acenaphthylene 130 951 2101 66 J 1507] 170 J NA 41000 -
2,6-Dinitrotoluene 120) NA 1000 -
Acenaphthene 220 140 J 320) 690 911} 74 260 260 ) 120J 471] NA 50000 -
Dibenzofuran 210} 69 J 340J 670 47] 871J 200 48] 571] NA 6,200 -
Fluorene 310 120 ) 430 300 74 69 ] 150J 210 831J NA 50000 -
Phenanthrene 2901 74 ] 2,300 | 1,400J | 4,200 6,000 1,200 431 230J 150 J 611 2301 670 740 1,700 230 2,000 720 98 J 1,100 NA 50,000 -
Anthracene 74 62 J 640 3201 1,000 2,500 200J 571 190 J 220 420 64 510 190 J 340 NA 50,000 -
Carbazole 160 J 90J 290 J 570 2101 40J 99 ] 170 ) 521 47 NA - -
Di-n-butylphthalate 120 ) 56J 471] 64 ] NA 8100 -
Fluoranthene 470 120 J 1,700 | 1,600J | 2,400 8,500 | 4,100 53 520 2801 120 ] 450J 1,900 1,000 1,800 750 1,800 730 260 2,300 NA 50,000 -
Pyrene 460 140 J 6,700 | 1,700J 1 9,700J | 8,500 { 3,400 78] 530 250 1101 600 J 2,100 | 1,1001] 4300J ] 920 | 4,100} 810 410J }3,200J NA 50,000 -
Butylbenzylphthalate 790 J NA 50000 -
Benzo(a)anthracene 34085 03] ;1005 51 £:31005] 86 641 ,000 430034 92,0003 |5 7440 NA 225 -
Chrysene 340 ) 130057 681 3501J 971 66J 3007 370J 7220007410 150J NA 400 -
Bis(2-Ethylhexyl)phthalate 56 220 507] 51 200J 571 411 210 190 J 350) 731 84 J 64J NA 50,000 -
Benzo(b)fluoranthene 410 =1223007°| 1601 510 1101 89J 920 ) 1220000 620) 192,200 510 2,000°F NA 1,100 -
Benzo(k)fluoranthene 170 J | 7501 521 150) 391 350 490 J 240 ) 860 J 210) 7801 NA 1,100 -
Benzo(a)pyrene 54280 J: 142000 )5 ‘311,600 |- 1203 23703 | 64 - ST1 258007 | 282085 |1 490 T | 51300 72| .60 J 2 L1500 ) 410000 |2 200 |2 6500 NA 61 _
Ideno(1,2,3-cd)pyrene 2,700 ] 2,300 | 1,000 170 J 210) 5201 410 2801 | 1,300 290J | 1,200) 1 2401J 790 ] NA 3,200 -
Dibenzo(a,h)anthracene LI780T | 950y 210y 270 NA 14 -
Benzo(ghi)perylene 89 J 600J | 1,000J ] 670 | 3,000){2,700J] 1,200 | 250J 2301 640 J 5401 3207 3907 | 1,3001 | 240 9501J NA 50,000 -
Notes: J - Indicates an estimate value. Result is below quantitation limit but above zero.
(1) Only those parameters having a value above the laboratory detection limit, and NA - Not Analyzed

found at a minimum of one location are shown. Blank space indicates analyte was not detected.
(2) Soil Cleanup Guidelines and Easter U.S. Background Range from NYSDEC Shaded/bold text indicates guidance criteria or background range was exceeded.

TAGM 4046 (1/24/94). Value in parentheses are NYSDEC revised values for nonresidential

sites but have not yet been incorporated into TAGM 4046.
- Soil cleanup guideline or background range not available.
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SUMMARY OF ANALYTiCAL RESULTS - FILL PILES

SUPPLEMENTAL INVESTIGATION
HANNA FURNACE - FORMER RAILROAD YARD AREA

SAMPLE LOCATION NYSDEC EASTERN U.S.
;'\ PARAMETER" SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-8 SS-9 SS-10 | SS-11 SS-12 [Duplicate| SS-13 | SS-14 | §S-15 | §S-16 | SS-17 | S$S-18 | $8-19 | SS-20 | TRIP BLANK TAGM BACKGROUND
, 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 2/23/00 | 224/00 (SS-12) | 2/24/00 | 2/24/00 | 2/24/00 | 2/24/00 | 2/24/00 | 2/24/00 | 2/24/00 | 2/24/00 2/25/00 VALUESY RANGE"”
Aldrin 50031 291 2.6 -
4,4'-DDE 791 391 109 3.9 13.8J) NA 2100 -
4,4'-DDT 8.0J 1091 4.7] 10.8 ) 323 151] NA 2100 -
alpha-Chlordane 500 29.3 NA 540 -
[gamma-Chlordane 211 NA 540 -
, Heptachlor 321 NA 20 -
\ Aroclor 1254 121200 NA 1000 -
L Aroclor 1260 ?
METALS (mg/kg)” R0 it i L e LoERL
; Aluminum 21,000 7,350 4,950 4,010 5,230 7,250 7,700 7,670 7,300 4,830 4,680 6,600 5,460 6,480 NA SB 33,000
i Antimony 7.21] NA SB -
- Arsenic 6.31 63 77106 5.3 179 46 6.3 5.4 3.7 3.6 |29 3.0 LT NA 7.5 or SB 3-12
Barium 7541 175J 53.1J | 5557 6571 | 402) | 495 83.51) 96.1 1] 71.3 803 | 60.4J 298J 8781 | 55.0J) | 86.61J NA 300 or SB 15 - 600
Beryllium = ; . e e = 03 BE T .92 5 NA .016 or SB 0-1.75
L Cadmium 4.6 2.3 4.5) 531) 46 9oy 1.7 2.6J 1.4) 1.9] 31 [aeey | 1513 1.4]J 3.7) NA (10) 0.1-1
Calcium 27,500 |:-209,000-| 124,000 -] 22,600 | 29,400 | 14,200 |- 65,700 |-:157,000:] 24.500 002:]:-65,100%:{:562,100 :|--56:300- | 32,900 |-52,100. [ 52,700 36200 NA SB 130 - 35,000
Chromium 11.7J 17.3) | 4541 11.5) 10.2) | 20.7J 13.2J 13.3] 13.0J | 384) 17.6] 9.53 NA (50) 1.5-40
- Cobalt 9.6 B 5.0B 8.6 7.7B 52B 50B NA 30 or SB 2.5-60
Copper 46D 1951 ) 15.3 249,13 2161 NA 250or SB 1-50
Iron 7,200 [ 725,400 | 20,100 | 16,700 13,3007 “13,100 NA 2,000 or SB 2,000 - 550,000
Lead 46.8J 11717 46.11J NA (1000) 4-500
Magnesium 4,740 | 11,500 17,1002 11300 NA SB 100 - 5,000
Manganese 194 304 NA SB 50 - 5,000
Mercury : ¥ NA 0.1 0.001-0.2
Nickel 14735 #1785 s srpgaYeal 12.1) NA 13 or SB 0.5-25
Potassium 1,050 B 1,270 1,500 NA SB 8,500 - 43,000
Selenium 237y +:24.03 352973 a2 NA 2 or SB 0.1-3.9
r : Sodium 675B | 532B NA SB 6,000 - 8,000
Thallium 24) | 481 NA SB -
! Vanadium 27.0 . 22.6 253 9.0B 14.9 9.9B 44.2 12.7 16.4 18.6 17.6 13.3 14.6 22.9 NA 150 or SB 1-300
- Zinc Lig4 yriEger 2647 10299 T g T e maor e |ens o asrr o s rEf e 1| g sy Y15 |0 2380 7 [roa0s ¥ o orrisya|eassrs NA 20 or SB 9-50
Cyanide 3.5 . 3.6 12.7 3.0 NA R -
Notes: B - Result is between Instrument Detection Limit and Contact Required Detection Limit.
(1) Only those parameters having a value above the laboratory detection limit, and J - Indicates an estimate value. Result is below quantitation limit but above zero.
found at a minimum of one location are shown. NA - Not Analyzed
: (2} Soil Cleanup Guidelines and Easter U.S. Background Range from NYSDEC Blank space indicates analyte was not detected.
’ TAGM 4046 (1/24/94). Value in parentheses are NYSDEC revised values for nonresidential Shaded/bold text indicates guidance criteria or background range was exceeded.
sites but have not yet been incorporated into TAGM 4046.
- Soil cleanup guideline or background range not available.
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detected in one sample (SS-4) above the soil cleanup guideline. The PCBs Aroclor 1254
and Aroclor 1260 were each detected in one sample, and were detected at concentrations
above the soil cleanup guidelines.

Only six SVOCs were detected at concentrations exceeding the soil cleanup
guidelines. The six compounds are polycyclic aromatic hydrocarbons (PAHs). which
were also detected in the samples collected during the 1999 Site Characterization. These
PAHs and the associated concentrations are consistent with those detected in the soil
samples collected during previous investigations. The concentrations of these
compounds detected in the soil/fill material at this site are primarily within the range
typically found in urban soils. Because PAHs are formed through anthropogenic
combustion processes such as the burning of coal, oil and gasoline, they are generally
ubiquitous in soils, especially urban soils. The presence of PAHs at this site Is consistent
with its urban location and past use as a railyard.

Twelve metals were detected in at least one debris pile sample at concentrations
above the soil cleanup guidelines. These metals included arsenic, barium, beryllium,
cadmium, calcium, copper, iron, magnesium, mercury, nickel, selenium and zinc.
Although the source of the debris piles is not known, it should be noted that the highest
iron concentration in the debris pile samples was 244,000 mg/kg. which is below the
highest concentration in the Eastern U.S. Background Range (550,000 mg/kg). Similar to
the samples discussed in Sections 3.1 and 3.2, the elevated selenium concentrations were
detected during the analysis of the soil samples using ICP methods. The selenium
concentrations using ICP analysis ranged from 2.29 to 35.9 mg/kg in the debris pile
samples, but selenium was not detected when the three samples with the highest
concentrations were re-analyzed using graphite furnace methods. Therefore, interference
due to elevated calcium concentrations during the ICP analysis likely caused the

artificially inflated concentrations of selenium detected in the samples.
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3.4 GROUNDWATER CHARACTERIZATION RESULTS

The results of the analysis of the groundwater samples are summarized in
Table 3-3. The groundwater analytical results indicated that only two VOCs (4-methyl-
2-pentanone and 2-hexanone) and one SVOC (di-n-butylphthalate) were detected in the
groundwater samples. These compounds were detected at concentrations below the Class
“GA” Groundwater Quality Standards. Pesticides and PCBs were not detected in the
groundwater samples.

Six metals (iron, magnesium, manganese, selenium, sodium, and thallium) were
detected at concentrations exceeding the Class “GA” Groundwater Quality Standards in
at least one groundwater sample. As discussed previously, the elevated iron
concentrations in the Former Railroad Yard Area may be due to historical operations at
the site and/or the fact that 8 to 12 feet of fill material cover the site. The elevated
selenium concentrations are likely due to interference of elevated calcium concentrations
in the ICP analytical methods, as discussed previously. Thallium was detected in only
one groundwater sample (MW-104), and was not detected in previous sampling at this
location. Additionally, thallium was not previously detected in any soil samples collected
in the Former Railyard. ‘

These groundwater characterization results are useful in assessing the “oil-like
sheen” observed at a depth of approximately 7.3 feet below grade in MW-003, as
described on the boring log for the well (included in Appendix A). No soil samples were
collected for analysis from this well boring. However, the depth of the interval with the
sheen is located within the screened interval of the well, and was below the water table
during the groundwater sampling event. No volatile organic compounds, pesticides, or
PCBs were detected in the groundwater sample from MW-003, and only one semivolatile
organic compound (di-n-butylphthalate) was detected in the sample. Di-n-butylphthalate
was detected at a concentration of 4 xg/L. Based on the groundwater sampling results,

the oil-like sheen does not appear to be due to contamination by organic compounds.
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Table 3-4 shows the groundwater elevations measured on February 2, 2000. As
shown in Figure 3-1, the groundwater flow direction at the Former Railroad Yard Area is
north and west, toward the canal. This groundwater flow direction is consistent with that

described during previous investigations at the site.
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TABLE 3-4

IRNI
GROUNDWATER ELEVATION MEASUREMENTS
SUPPLEMENTAL INVESTIGATION
HANNA FURNACE - FORMER RAILROAD YARD AREA
WELL RISER BOTTOM MEASUREMENT
NUMBER ELEVATION®" DEPTH ? STATIC
LEVEL @ ELEVATION

Existing Monitoring Wells

MW-104 586.38 17.78 8.62 577.76

MW-105 585.59 17.60 7.66 577.93
Newly Installed Monitoring Wells

MW-001 583.96 15.60 4.18 579.78

MW-002 586.01 15.60 5.55 580.46

MW-003 582.79 16.05 2.87 579.92

Notes:

(1) Measured in feet above mean sea level.
(2) Feet below top of riser.

3587-001
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4.0 QUALITATIVE RISK ASSESSMENT

As part of the Supplemental Investigation, Malcolm Pirnie completed a
qualitative risk assessment that examines the risk that contaminants at the site pose to
human health and the environment. The Qualitative Risk Assessment is included in

Appendix E.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The results of the Supplemental Investigation of the Former Railroad Yard Area
at the Hanna Furnace Site were consistent with previous investigations performed at the
area. The media characterized during the Supplemental Investigation are separately

discussed below.

5.1 SUBSURFACE SOIL/FILL MATERIAL

Consistent with the samples collected during the 1999 Site Characterization, the
analytical results indicate that VOCs and PCBs were not detected in the samples
collected in the eastern portion the Former Railyard.  Additionally, cyanide
concentrations were well below the USEPA soil screening levels. A number of metals
and PAHs were detected at concentrations above the NYSDEC soil cleanup guidelines,

and the concentrations were similar to those encountered in the 1999 Site

Characterization.
5.2 DEBRIS PILES

The debris pile inventory indicated that the majority of the debris piles are
composed of construction and demolition debris. Malcolm Pimnie’s estimate of the
volume of all above grade debris in the piles is approximately 24,000 cubic yards. The
analysis of 20 samples collected from the debris piles generally indicated that some
PAHs and metals were detected at concentrations above the soil cleanup guidelines.
These constituents and concentrations are generally similar to those encountered in the

1999 Site Characterization.
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5.3 GROUNDWATER

Analysis of the groundwater from five monitoring wells in and downgradient of
the Former Railroad Yard Area indicated that only two VOCs and one SVOC were
detected in the groundwater samples. Pesticides and PCBs were not detected. Six metals
were detected at concentrations above the applicable groundwater standards. The
elevated concentrations of these metals are most likely due to the presence of fill material
and/or historical uses of the Former Railroad Yard Area rather than the presence of

significant concentrations of contaminants in the subsurface.

54  RECOMMENDATIONS

As described in the 1999 Site Characterization Report and confirmed by the
results of the Supplemental Investigation, the Former Railroad Yard Area is suitable for
re-development as a commercial/light industrial park provided that certain precautions
are taken to limit exposure to the metals and PAHs present in the on-site fill material.

Minimum precautions should include:

« Establishment of health and safety protocols for specific re-development
activities to minimize exposure potential.

« Development of a protocol for dealing with excavated fill material

« Placement of a minimum of 1-foot of clean soil over the surface following or
during development to minimize the potential for exposure following site re-
development. Due to the similarities in chemical constituents of the debris
piles and the surface and subsurface soil/fill, the debris piles should be spread
across the site (with removal and off-site disposal of large debris such as tires,
railroad ties etc.), graded, and covered in the same manner planned for the
surface soil/fill material. As discussed in the qualitative risk assessment, these
actions will be sufficient to protect human health and the environment.

« Establishment of a protocol for digging required to maintain or enhance
utilities following completion of site redevelopment including health and
safety requirements and excavated soil handling/disposal requirements.
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APPENDIX A

BORING LOGS
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APPENDIX B

MONITORING WELL CONSTRUCTION DETAILS

3587-001 BERC/Hanna Furnace
Supplemental Investigation Report



' OVERBURDEN MONITORING WELL CONSTRUCTION DIAGRAM ~

Projec Hepa Fusnace,  Study Area Socth UPG  priter __ 1A, Lembet
Project No. _T\l&-4C Boring No. £ -{0Y Drilling Method _ 4. 25" (D WSO
Date Instalied _\DJ2({GY Development Method _Pump { SuRis

Field Geologist m}‘“

Elaevation of Top of Surface Casing: S83.19
Stick-up of Casing Above Ground SudM'
.‘\\Elevauon of Top of Riser Pipe: 536-10

Type of Surface Seal: X ' SCCX
Type of Surface Casing: Steot

Ground 584.4

Elevation2—" 2 4

}

»
»

L 4

ID of Surtace Casing: (o"

Diameter of Borahole: 6(

Riser Pipe (D: 2"
Type of Riser Pipe: _TNC.

Type of Backtil: Q5L B Coment, 5% Pottanite

NIRRT

- Elevation of Top of Seal: s5¢1.4
Depth of Top of Seal:  _'A&! bcga
Type of Seal: v h
Elevation of Top of Sand: 5go.4
Depth of Top of Sand: Gt
Elevation of Top of Screen: £39.4

Depth of Top of Screen: D'

Type of Screen: /\RXC,
Slot Size x Langth: T %o’
ID of Screen: _L*

- Type of Sandpack: 00 Merie

Elevation of Bottom of Screen:

Depth of Bottom of Screen: 13
Depth of Sediment Sump with Plug: NS

Elevation of Bontom of Borehole: 5b9.

Depth of Battom of Borehole: 15

ABB Environmental Services—

94060460D(2) L 16



-

Project M )m &'g Y& CR

Project No.

OVERBURDEN MONITORING WELL CONSTRUCTION DIAGRARE *+* %+

TWA-H0

Field Gaalogist % dcMar

Study Area G\ Hou'sz  priller _. Leamoest
Baoring No. DWW -1CS Drilling Method __ 425" ASA
Date Installed \Qalqg Development Method _PuUmpP t SUR&E

il

- Elevation of Top of Surface Casing: 586.2%

Stick-up of Casing Above Ground Surface: ~+2.5

‘\\Ekwaﬁon of Top of Riser Pipe: 586.03

Type of Surfacs Seai: S O+

Type of Surtace Casing: _Dreet

ID of Surtace Casing: [

Diameter of Borshole: _£3¢25 "

Riser Pipe ID: __ "

Type of Riser Pipe: _ONC | e HO

Type of Backfil: 45 “le Bor Mend Camel,
S e norteaite

Elevation of Top of Seal: 5¢]

Depth o/ T of Seair  _=' \ooy

Type of Seal: Gk, (e

Sge

Elevation of Top of Sand: 5
U oas

Depth of Top of Sand:

Elevation of Top of Screen:

"535

Depth of Tap of Screen:

Type of Screen:

G, SW4D

5y
-

Slot Size x Length:

(v 0

ID of Screen:

zl\

Type of Sandpack:

Tl Morie Silica

levation of Bottom of Screen:
Depth of Bottom of Screen:

(o) b“\‘)

| et E l@vation of Bottom of Borehole:
Depth of Bottom of Borehole:

Depth of Sediment Sump with Plug:

el

569
_15__‘_59_@9_

ABB Environmantal Service S

94060460(z) L 16

m




OMWSHEET.DWG 9-20-90

vveErRbunveENnN

WELL NO._ Mo -~ °

S bl } MAa S m
\ START END DRILLING CO. i
PROJECT E'-Lde_vu-l) h=~T DATE ‘g /e *: DATE //L‘{/C'L
DRILLER(S) ~ —ue ;
RG]~ - FIELD < AN K. Dergo
PROJECT NO. 25 87 0! GEOLOGIST > P ‘l\ \ kﬁ"“ DRILLING
METHOD(S) T——
i h’ Fad L\‘).‘\
LOCATION Hanat Facnace DEVELOPUENT
SIZE AND LENGTH OF
LOCKABLE_PROTECTIVE ,
SLOPING STEEL CASING
CEMENT Y
=5 | LOCKED? _X.YES __NO
el . STICK-UP
* !
CEMENT- ; N
BENTONITE 1 DEPTH TO TOP OF GROUT/
GROUT // / BOTTOM OF CEMENT _u_ C.-sde
) %4 RISER DIAMETER _ 2" »
¢ % AND MATERIAL _Sch HE PYC
Z Z BOREHOLE DIAMETER __ 3 /4
é % DEPTH TO CENTRALIZERS & '
BENTONITE 7 7
PELLET Z %
PELLET SIZE .LVL@..(L,H
g I DEPTH _ 3.8
B I SAND SIZE &
= DEPTH __4-3/
B e 2 o
SAND FILTER ¢ SCREEN DIAMETER, < _ _ +
PACK SLOT SIZE, 0.l ©
AND MATERIAL 2<h 4o pve
; /
! pepTH _I4.2°
{
l pepTH 14D
> BACKFILL MATERIAL __ N/t

NOTE: DEPTHS ARE FEET BELOW GRADE

1

BOTTOM OF BOREHOLE _ 1 1 ¢

—




VYENDUNUEIY WELL NOMU - s =

IRNI MONITORING WELL SHEET
Se BR START D / DRILLING CO.
PROJECT __Ry.mmw:mu\ﬁ' DATE _LéiZQQDATE ’/44 /CT MAX (N
! DRILLER(S) ‘
- - F ‘ . N [ESTURIRY)
PROJECT NO. 352 7-0¢ | Geolfldgm 3.¥ H\\&m«) foRicNe
MEMODS) T RS
LocaTioN ___/anie Fucicee o lﬁiw”f«b%??f“

OMWSHEET.DWG 9~20-90

SlZE AND LENGTH OF
LOCKABLE PROTECTIVE,

SLOPING -~ STEEL CASING xS’
CEMENT ! LOCKED? X YES __NO
1 bl SN STICK-UP
40 (F !
T.‘ - -
BENTONITE (Il DEPTH TO TOP OF GROUT/

BOTTOM OF CEMENT _( s S E

RISER DIAMETER 2 - .

~ ol

BOREHOLE DIAMETER __ O /2

»
’
GROUT [/
| %

NN
NONNRNN

- DEPTH TO CENTRALIZERS NI

PELLET
SEAL

NN

Z
BENTONITE 2
//

2 Q
DEPTH __ 2=
PELLET Size __i"Ixd
T DEPTH 2 b .

i s SAND sizE _ %

s DEPTH =0

i 1
R ¢ SCREEN DIAMETER, - _

SAND FILTER o
PACK o

o SLOT SIZE, iy
AND MATERIAL _Sch dy [V~

‘ pepH _4.C
% DEPTH __ [Y.

BACKFILL MATERIAL __ & /X

BOTTOM OF BOREHOLE _/4/

NOTE: DEPTHS ARE FEET BELOW GRADE




OMWSHEET.DWG 9—20-90

IRNI

uveErRDURUEN

MONITORING WELL SHEET

wete No M -v s

S B |- START END . DRILUNG CO.
PROJECT Ru\.uAﬂD mbﬂ DATE {..(_.L/Ou DATE /ZL:/CC A M
DRILLER(S)
. FIELD 1 £ O 0
PROJECT NO. 35k 1 -CC | GEOLOGIST el RIS .
METHOD(S) TR &
LOCATION uﬁ-r\‘;td A F\,\ AL _— lﬁg_,f%%?;‘)im
SIZE AND LENGTH OF
LOCKABLE PROTECTIVE_/
SLOPING STEEL CASING /X5
CEMENT ! LOCKED? _X.YES __NO
: ’
SR N STICK-UP _2. O
ql (!
CEMENT- i ¥
BENTONITE At DEPTH TO TOP OF GROUT/

BOTTOM OF CEMENT _@ :]C

RISER DIAMETER =

)
|/
GROUT /
| 2

N

AND MATERIAL _ShHt PvC

Yo
BOREHOLE DIAMETER __ D 7%2

DEPTH TO CENTRALIZERS __ N&

BENTONITE / Y’
PELLET é %
SEAL '/ '/ DEPTH _ 3.2
PELLET Size Aexs Ghps
gy I DEPTH _ 3.0
S f SAND SIzZE &
B0 e [ DEPTH __ 49"
= N
SAND FILTER P Bt S8 ¢ SCREEN DIAMETER, 2 o
PACK SLOT SIZE, O
AND MATERIAL _Sch 4O Pv
2
! pepTH _14. O
DEPTH _ /5.0
% BACKFILL MATERIAL - NA

BOTTOM OF BOREHOLE __Zﬁ_______

NOTE: DEPTHS ARE FEET BELOW GRADE




APPENDIX C

WELL DEVELOPMENT AND SAMPLING LOGS

3587-001 BERC/Hanna Fumace
Supplemental Investigation Report



IRNI
WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: So. Buffalo Redevelopment (@ Hanna Furnace
PROJECT NO. : 3587-001

STAFF: =R

DATE: /2100

WELL NO.: MW-001

(1) TOTAL CASING AND SCREEN LENGTH (ft.): __ 16.22 WELL LD. G‘.;(I)jl;‘t.
(2) CASING INTERNAL DIAMETER (in.): 2" ;" g:;);
(3) WATER LEVEL BELOW TOP OF CASING (ft): 4. 2- 3 3.3;2
(4) VOLUME OF WATER IN CASING (gal.): 2.9 : i:::
8" 2.60
V=00408[ (2’ x{(1)-B3)}] =_____ GAL.
Time JOus” 3ty 10T 93 oM

ACCUMULATED VOLUME PURGED (GALLONS)

PARAMETERS
2>]| 40 | O | DO | /00D

pH 8.92 |®25] 872 .82 |%13

CONDUCTIVITY ng 8—7‘_’ 852__- 24O 83@

TEMPERATURE| 7°( 97 |5 1 |9

APPEARANCE |T011 |IW] M1y (MUK, | lene
W [dwd [k g,

COMMENTS: —_— jﬂ?\!ﬂ'&l\j ?ur'&b /9 <A\ WML AT AI'S’JOSA\J\"" J"\"\\"‘-/ I/Z"/OQ
: /

- N ste .oz s\,\\"\\,\r ObDin A/l e
3
- CO*).&"\\ N D éu L\O’OML-J* VyCC..\.') \“\.; g‘b\j/\.\ ?wmlbl L)-L\\ r%\,\{\_,jbs

/\ﬁA-E\;\Y )
- Upaole No Fremp 9 AL 480y coadiNon

wr74-— E AQ-V*-\Q?'”\‘-—\‘)* FFAULS&

e




IRNI
WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: So. Buffalo Redevelopment @ Hanna Furnace
PROJECT NO. : 3587001

starr:__ S H /SRD

DATE: 2/ J00

WELL NO.: MW-001

. VOL
(1) TOTAL CASING AND SCREEN LENGTH (ft.): __ 16.22 WELL LD. GALFt.
1 0.04
(2) CASING INTERNAL DIAMETER (in.): 2" 2" 0.17
o 3" 0.38
(3) WATER LEVEL BELOW TOP OF CASING (ft.): ﬁ / O 4" 0.66
- 5" 1.04
(4) VOLUME OF WATER IN CASING (gal.): &t / 6" 1.50
8" 2.60
V=0.0408[ (2 x{(D)-B)}] = GAL.
o \ - : gt
Time 1Ay T ZL/ 7 27
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS | | _ —
5 /< | S
pH "12\ L,Ib'& ?f:(}
. PR LIV
CONDUCTIVITY| 777 | £{4 | 43~
. " C\ c; ?
TEMPERATURE %\; Dol 7L
TURBIDITY |5 | °r |39
APPEARANCE |~/c 4 | ¢/l
/ i .‘. / R ~ .
COMMENTS: ~ st od o CevTnbaya \ I)m._/.’ S%w}‘t‘. 1 /¢
. r. . N

K : ' f "
- 27 . X ) 7‘.«‘ j \"\\' \)\P v A




WATER SAMPLING FIELD DATA SHEETS

IRNI
PROJECT So. Buffalo Redevelopment TYPE OF SAMPLE: Water
CLIENT: BERC LOCATION NO.: MW - 801
JOB NO.: 3587-001 LAB SAMPLE NO.:
WELL DATA: DATE: =/ z- TIME: 9./S
Casing Diameter (inches): 2 inches Casing Material: SCH 40 PVC
Screened interval (ft. BGS): 4.0 - 14.0 Screen Material: SCH 40 PVC
Static Water Level Below TOR (ft.):___ ¢,/ Bottom Depth (ft.): 14.0
Elevation Top of Well Riser: Datam Ground Surface:
Elevation Top of Screen:
PURGING DATA: DATE: 2 /2 /0o ‘
Method: Centrifugal Pump TIME: Start: 7/ (> Finish: G, %)
Well Volumes Purged: Pumping Rate (gal/min):
Standing Volume (Gal.)___ 2./ Was well purged dry? Yes No__ >
Volume Purged (Gal)__/ 5 <4 ( Was well purged below sand pack? Yes No <
Well LD.  Vglume
Is purging equipment dedicated to sample location? _(inches) _ (galAft)
YES NO_ X 2 0.17
. 4 0.66
Field Personnel: SR /S D 6 1.50

Z/ z /Q N

Y —

SAMPLING DATA:  DATE: TIME: Start://*%> Finish:_// . > S
Method:__ Disposable Plastic Bailer Sampler: SPH /Ser>S
Present Water Level (ft.): A /B Air Temperature C'F): A °
Depth of Sample (ft.): 4,18 Weather Conditions: ___( Jeg e
Is sampling equipment dedicated to sample location? : Yes_X No
Source and type of water used in field for QC purposes: you
PHYSICAL AND CHEMICAL DATA:
Appearance: Clear . Turbid Color:
Contains Sediment Odor:___ ~C Other:
PARAMETER Measurement
pH 7154 ., /1
Specific Conductivity (umhos/em) | 7+ ) | 779
Temperature (°C) G ot
Turbidity (NTU) 33 =3¢
Eh (mV)
<« /
REMARKS: ___ onlibyer s bew




IRNI

WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: So. Buffalo Redevelopment (@ Hanna Furnace
PROJECT NO. : 3587-001
STAFF: A '
DATE: 2,60 //27/90 //z.b/oo
WELLNO.. ~ MW-002-
VOL
(1) TOTAL CASING AND SCREEN LENGTH (ft.): 15.6 WELL LD. GALFt
A 0.04
(2) CASING INTERNAL DIAMETER (in.): 2" 2v 0.17
3" 0.38
(3) WATER LEVEL BELOW TOP OF CASING (ft.): 5. 34 4 0.66
s 1.04
(4) VOLUME OF WATER IN CASING (gal): RS e 1.50
8" 2.60
V=0.0408[(2 x{(D)-@3)}] = GAL.
by
Time 2:20 F.43 DY o 133 §30 93Y LIS
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS .
719 |1z |14 | 1S l2a |24 |28
pH 206|702 17,20 | 2,371 7,92 6.6) | 6.66 | 679
CONDUCTIVITY | 23 (1 33| [367 {1557 {1362 136 |1276 |15y
TEMPERATURE |, o' | /| 3 |9 | 9| 919 | S
TURBIDITY | > 5 >/ 00| >/00 | >/00 |>/02 {>/00 | >j0o| >/00
T Y LR R IR T
APPEARANCE |7\ |0\ ot [ [eary | clomop | domn | downy

COMMENTS: —I,q:%‘,\\\/ 7urc/u\ 5 @s\ W
- L\Bc\\ re dharses slow! (_Avn\o\L z’)‘\ Surgpac e |AP ’L\NBLL 03
U /A A

.\L\ A\Rroﬂﬁ\l\f. IOA.\\&F ond yl‘o




IRNI
WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: So. Buffalo Redevelopment (@ Hanna Furnace
PROJECT NO. : 3587-001

sTAFF: _____ T /SeT>

DATE: 2/72./00

WELL NO.: MW-002

VOL
(1) TOTAL CASING AND SCREEN LENGTH (ft.): 15.6 WELL LD. GALFt
1 0.04
(2) CASING INTERNAL DIAMETER (in.): 2" 2" 0.17
e 3" 0.38
(3) WATER LEVEL BELOW TOP OF CASING (ft): 5. 5 2 4 0.66
5 1.04
(4) VOLUME OF WATER IN CASING (gal.): 2 Z 6" 1.50
8" 2.60
V=00408[ (2 x{(D)-B)}] = GAL.
Time §'y: s1y7 &5l
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS .
2 14 | ¢
P
o / c‘\ ; ’n
pH A s

CONDUCTIVITY },'5%0 7 11530

TEMPERATURE| § | 7.5 |[)O

TURBIDITY | >/ OT | 500 7ICC

APPEARANCE |-{¢""/ aw‘b\ B~

COMMENTS: -— Pu/“/ﬂ(,h ) "{’ ) A:'\ BN ‘»"»(‘7{~L 5,4\\\( 28 ,;‘#vﬂ"@, 8'. ’307

Va /

4




WATER SAMPLING FIELD DATA SHEETS

IRNI
PROJECT So. Buffalo Redevelopment TYPE OF SAMPLE: Water
CLIENT: BERC LOCATION NO.: MW - 002
JOB NO.: 3587-001 LAB SAMPLE NO.:
WELL DATA: DATE: TIME:
Casing Diameter (inches): 2 inches Casing Material: SCH 40 PVC
Screened interval (ft. BGS): 4.0 - 14.0 Screen Material: SCH 40 PVC
Static Water Level Below TOR (ft.): 45, 55 Bottom Depth (ft.): 14.0
Elevation Top of Well Riser: Datum Ground Surface:
Elevation Top of Screen:
PURGING DATA: DATE: __ 2/ Z- ys o o -
Method: Disposable Bailer TIME:  Start: 537 Finish: &0 5 |
Well Volumes Purged: Pumping Rate (gal/min):
Standing Volume (GaL)___ /.7 Was well purged dry? Yes_ X No
Volume Purged (Gal.) & Was well purged below sand pack? Yes_ X< No

Is purging equipment dedicated to sample location?
YES 15( NO__

SR /san

Field Personnel:

WellLD. Volume
(inches) (galft)
2 0.17
4 0.66
6 1.50

12
TIME: Start:/Q

SAMPLING DATA: DATE: Finish:_/Z '/ S
Method: __ Disposable Plastic Bailer Sampler: B AT
Present Water Level (ft.):____ S 9 Air Temperature (°F): e
Depth of Sample (ft.): 5 .9¢ Weather Conditions: N4
Is sampling equipment dedicated to sample location? : Yes__ N No
Source and type of water used in field for QC purposes: ’ N ~
 PHYSICAL AND CHEMICAL DATA:
Appearance: Clear Turbid Color:
Contains Sediment Odor: Other:
_PARAMETER Measurement
pH Lo SC (.85
Specific Conductivity (umbos/cm) | /2 9 ¥. | /3 7.2
Temperature (°C) 7 &
Turbidity (NTU) “Z G- 5T
Eh (mV)

REMARKS:




"PIRNIE"

WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: So. Buffalo Redevelopment @ Hanna Furnace
PROJECT NO. : 3587-001
STAFF: Seo\W
DATE: 2,60 :/2,& /QQ

WELL NO.: MW-003

VYOL
(1) TOTAL CASING AND SCREEN LENGTH (ft.):  16.05 WELL LD. GAL/Ft
1™ 0.04
(2) CASING INTERNAL DIAMETER (in.): 2" 2" 0.17
3" 0.38
(3) WATER LEVEL BELOW TOP OF CASING (f.): 2.0 ( 4" 0.66
s 1.04
(4) VOLUME OF WATER IN CASING (gal.): 2.5 6" 1.50
8" 2.60
V=0.0408[(2° x{(D)-B)}] = GAL.
X
Time /SIS /820 JST3Y 40t 0 U 4Ouvg gondS

ACCUMULATED VOLUME PURGED (GALLONS)
20 | O | (O | 5O | /00 (IS D
pH 81917.9718.0417.3717.4917.52

CONDUCTIVITY |y o 111l [ 1419 11379 13521367

TeMPERATORE| 9% | § |9 |9 | 9| 9

PARAMETERS

TURBIDITY | >/40 | >/00 | >00]| »/90|>00 | 92

S

APPEARANCE |25 b ] hua | domey | Bl Aowy

COMMENTS: — Lu hall 7mqu{ GO &r»\ an /27 Comylebn é{vc\ofﬂu._.+ e 9
- D-\ S\\ELI\) CIOICLJSB Aot L Swr BROS &x‘ .r\)}‘\ﬁ\.\ 20 7/L\ ?u\/7{,\> c\-aym ug\\
- S.c}\;:}\icmf\' velwne ob ba M, aske t K 515\-m‘~‘3’ Removied A*;\,\Jr\/

gw o P proees S

= W&E\Liro >l 7L L‘)&\\ i‘b éxl’\] C&Jé-\\\ 5 u(Q(L ftcx\.m o
— — 7 %=%==z




IRNI
WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: So. Buffalo Redevelopment @ Hanna Furnace
PROJECT NO.: 3587-001
STAFF: SR / SR
DATE: 2/ AJ00

WELL NO.: MW-003

(1) TOTAL CASING AND SCREEN LENGTH (ft.):  16.05 WELL LD.
1"
(2) CASING INTERNAL DIAMETER (in.): 2" 2"
3"
o
(3) WATER LEVEL BELOW TOP OF CASING (ft.): £ & 7 4

5"
(4) VOLUME OF WATER IN CASING (gal.):

‘L(z
o

8“

VOL
GALTFt
0.04
0.17
0.38
0.66
1.04
1.50
2.60

V=00408 [ (2 x{(D-3)}] = GAL.

. C",\'\ S M Q‘ -
Time | '07, 1'07

ACCUMULATED VOLUME PURGED (GALLONS)

PARAMETERS |~ —[ —"T -
pH 7.4 7 <4 7
CONDUCTIVITY |1295 |.3ut3 |13,
TEMPERATURE | 7"~ | 5 7’
TURBIDITY |3 |37 |32

1

CWAN | CigAN

APPEARANCE q},; N

|

COMMENTS: — iy u,"'(g_;.\,‘ﬁix;>,;\ pean
." / /

- /
{

]




IRNI WATER SAMPLING FIELD DATA SHEETS

PROJECT So. Buffalo Redevelopment TYPE OF SAMPLE: Water
CLIENT: BERC LOCATION NO.: MW - 003
JOB NO.: 3587-001 LAB SAMPLE NO.:

WELL DATA: DATE: 2/7 /o C TIME:

Casing Diameter (inches): 2 inches Casing Material: SCH 40 PVC
Screened interval (ft. BGS): 4.0- 14.0 Screen Material: SCH 40 PVC
Static Water Level Below TOR (ft.): 2,%7 Bottom Depth (ft.): 14.0
Elevation Top of Well Riser: Datum Ground Surface:

Elevation Top of Screen:

PURGING DATA: DATE: 2 /2/0C
Method: Centrifugal Pump

Well Volumes Purged: /s~

Standing Volume (Gal)_Z . 4/

Volume Purged (Gal.)

Is purging equipment dedicated to sample location?
YES NO_X(

Field Personnel: 3 F M / SEEN

TIME: Stan:8'~$5/m'nish: 7.07

Pumping Rate (gal/min):

Was well purged dry? Yes
Was well purged below sand pack? Yes

Well LD.
(inches)
2
4
6

No

>

VYolume
(gal/ft)
0.17
0.66
1.50

No)'(

SAMPLING DATA: DATE: l/ Z / QT

TIME: Start:/Z .3\ Finish: /Z:3Y9

Method: __ Disposable Plastic Bailer Sampler: SPH /SAD
Present Water Level (ft.):___{  #£.7 Air Temperature (F): 2C v
Depth of Sample (ft.): zZ.¥7 Weather Conditions: Seenu N Y
Is sampling equipment dedicated to sample location? :  Yes_ X No
Source and type of water used in field for QC purposes: ' LS A"
PHYSICAL AND CHEMICAL DATA:
Appearance: Clear__ X Turbid Color:
Contains Sediment Odor: Other:
PARAMETER Measurement
pH 7.3C | 7.99
Specific Conductivity (umhos/cm) | /37 | /306
Temperature ('C) < -7
Turbidity (NTU) S5 b S
Eh (mV) ’

REMARKS: A\ \b"“fl ﬁ'} \;Li\\(@.,\.'




IRNI
WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: So. Buffalo Redevelopment @ Hanna Furnace
PROJECT NO. : 3587-001

STAFF: S oW

DATE: 2.—100 {/ 27

WELLNO..  MW-104
voL

(1) TOTAL CASING AND SCREEN LENGTH (ft):  17.78 WELL LD. GAL/Ft
1" 0.04

(2) CASING INTERNAL DIAMETER (in.): 2n e 0.17
3" 0.38

(3) WATER LEVEL BELOW TOP OF CASING (it): 0 -4 ® 4 0.6
s 1.04

(4) VOLUME OF WATER IN CASING (galL): e 6" 1.50
8" 2.60

V=0.0408[ Q2 x{(D)-B)}] = GAL.
Time JY:20 JYcns jYIYsT
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS
2O ‘/ Q| SO
pH 12,73 |9 .ok

CONDUCTIVITY | g &9 | (,) O 73(

TEMPERATURE /Sa RENE

APPEARANCE |c)ene | 0)eni| Clencl

com\v:)nx:zs: -?V\r a% \:\/ QL.A—,:, \\V\7/\4\ ?wn\f)
- 2 ru\rxwocs Ow& 7




IRNI

WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: So. Buffalo Redevelopment (@ Hanna Furnace
PROJECT NO. : 3587-001

STAFF: “SFM ISJQ D

DATE: 2/ 2000

WELL NO.: MW-104

VOL
(1) TOTAL CASING AND SCREEN LENGTH (ft): _ 17.78 WELL LD. GAL/Ft

1 0.04

(2) CASING INTERNAL DIAMETER (in.): 2" 2" 0.17
3" 0.38

(3) WATER LEVEL BELOW TOP OF CASING (ft.): 8’ (el — 4" 0.66
é 5" 1.04

(4) VOLUME OF WATER IN CASING (gal): [ - 6" 1.50
8" 2.60

V=0.0408 [ (2 x{()-B)}] = GAL.

Time o720 (D2

ACCUMULATED VOLUME PURGED (GALLONS)

>

PARAMETERS — —

JQo /S

pH 2

12|l 2

coNpucTIVITY | £) )

=~

erofan

TEMPERATURE / / e

“

12 112

TURBIDITY z/{

- -7 -
|00k

APPEARANCE |o/ Avy

¢ /c’/iyi s 3

/ ' ; .
COMMENTS: — /7u,7cp e ch\. /»\/7,;! }79-4"’(/ 37[7%7L&_, SO 14




WATER SAMPLING FIELD DATA SHEETS

Is purging equipment dedicated to sample location?
YES NO

Field Personnel: ‘S P ‘\J ,/ S ﬂh

IRNI
PROJECT So. Buffalo Redevelopment TYPE OF SAMPLE: Water
CLIENT: BERC LOCATION NO.: MW - 104
JOB NO.: 3587-001 LAB SAMPLE NO.:
WELL DATA: DATE Z- TIME:
Casing Diameter (inches): 2 inches Casing Material: SCH 40 PVC
Screened interval (ft. BGS): Screen Material: SCH 40 PVC
Static Water Level Below TOR (ft.): D, (22— Bottom Depth (ft.):
Elevation Top of Well Riser: Datam Ground Surface:
Elevation Top of Screen:
PURGING DATA: DATE: 2/2/CC
Method: Centrifugal Pump TIME: Start: /"9 Finish: /O 2y
Well Volumes Purged: Pumping Rate (gal/min):
Standing Volume (Gal.) /. & Was well purged dry? Yes No_ <
Volume Purged (Gal)___/ S~ Was well purged below sand pack? Yes No_ X<

Well LD. Volume
(inches) (galift)
2 0.17
4 0.66
6 1.50

SAMPLING DATA: DATE: 1/ L/ o

TIME: Start:] 3+/> Finish:_[/3:2 C

Method:__ Disposable Plastic Bailer Sampler:
Present Water Level (ft.): ®_ G Air Temperature ('F): ALC¢C
Depth of Sample (ft.): Y. ( Weather Conditions: a4
Is sampling equipment dedicated to sample location? :  Yes N No
Source and type of water used in field for QC purposes: A
PHYSICAL AND CHEMICAL DATA:
Appearance: Clear SZS Turbid Color:
Contains Sediment Odor: Other:
|
PARAMETER Measurement L
pH 7> | /4,79 |
Specific Conductivity (umhos/cm) | £07 97 .,
Temperature (°C) [z s ‘
Turbidity (NTU) D | AY
Eh (mV)

REMARKS:




IRNI

WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: Seo. Buffalo Redevelopment @ Hanna Farnace
PROJECT NO. : 3587-001

STAFF: SeH

DATE: 200" ¢ / 27 / oD

WELL NO.: MW-105

VoL
(1) TOTAL CASING AND SCREEN LENGTH (ft.): 17.6 WELL LD. GALFt
1" 0.04
(2) CASING INTERNAL DIAMETER (in.): 2" 2" 0.17
3~ 0.38
(3) WATER LEVEL BELOW TOP OF CASING (ft): _7.> | 4" 0.66
5" 1.04
(4) VOLUME OF WATER IN CASING (gal): /. Z 6" 1.50
8" 2.60
V=00408][ (2P x{(D)-B)}] = GAL
Time /2043 Jrinl ey
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS _
AOIHO| 9
pH Q.S o301

CONDUCTIVITY AR IS I EAVe)

TEMPERATURE| 9" | § | §

TURBIDITY |33 |32 | /@

APPEARANCE |c\enfe |\eail| (ea &

COMMENTS: ’Rr( TR \/Cb\'}\"‘\: \\v\; m\ ?vm

- \'BL\\ {L\,\«\mtic> J‘m&'.\\y




IRNI
WELL DEVELOPMENT / PURGING LOG

PROJECT TITLE: So. Buffalo Redevelopment @ Hanna Furnace
PROJECT NO. : 3587-001,
STAFF: STH /S RD
DATE: 2/ 7 /00

WELL NO.: MW-105

(1) TOTAL CASING AND SCREEN LENGTH (ft.): 17.6 WELL LD. G‘.;?JI;‘L
(2) CASING INTERNAL DIAMETER (in.): 2" ; g:(x);
(3) WATER LEVEL BELOW TOP OF CASING (ft.): // el i giii
(4) VOLUME OF WATER IN CASING (gal): /, Z 2 i::;
8" 2.60

V=00408[(2° x{(D)-B3)}] = GAL.
Time G4 1YL TS

ACCUMULATED VOLUME PURGED (GALLONS)

PH 7' éﬂ g' 5 E.’ '?)

CONDUCTIVITY (‘ 2¢ O 5,%/

TEMPERATURE | 7). 7 ‘C/_"z
TURBIDITY |35 |33 |39
APPEARANCE |¢[g, 2 |efen it |liake

COMMENTS: — /7’4\ F/’cb L/u/ L‘c-ﬂﬂ- ;‘uyﬂ\ ?qu /[7 '35)1..@( Q/ (-f 1473




IRNI WATER SAMPLING FIELD DATA SHEETS

PROJECT  So. Buffalo Redevelopment TYPE OF SAMPLE: Water
CLIENT: BERC LOCATION NO.: MW - 105
JOB NO.: 3587-001 LAB SAMPLE NO.:

WELL DATA: DATE: Z2/Z- TIME:

Casing Diameter (inches): 2 inches Casing Material: SCH 40 PVC
Screened interval (ft. BGS): Screen Material: SCH 40 PVC
Static Water Level Below TOR (ft.): 7, b Bottom Depth (ft.):

Elevation Top of Well Riser: Datum Ground Surface:

Elevation Top of Screen:

7 7
DATE: Z2-'Z/cCT

PURGING DATA: . L e
Method: Centrifugal Pump TIME: Start:% 435 Finish: 1. 5%
Well Volumes Purged: Pumping Rate (gal/min):
Standing Volume (Gal)__/. 7 Was well purged dry? Yes No__ <&
Volume Purged (Gal.)__/.S~ Was well purged below sand pack? Yes No X
Well LD. Volume
Is purging equipment dedicated to sample location? (inches) (gal/ft)
YES NO 2 0.17
4 0.66
Field Personnel:___ >/ H / SKD 6 1.50
SAMPLING DATA: DATE:_ 2./z /co TIME: Start:{.3.0¥ Finish: /3 O 7
Method:__ Disposable Plastic Bailer Sampler: ey AT
Present Water Level (ft.): 7 (- S Air Temperature ('F): Afoh
Depth of Sample (ft.): 7. & < Weather Conditions: Sonr s Y
Is sampling equipment dedicated to sample location? : Yes_ X No
Source and type of water used in field for QC purposes:
PHYSICAL AND CHEMICAL DATA:
Appearance: Clear X Turbid Color:
Contains Sediment Odor: Other:
PARAMETER Measurement
pH G.RC | 9o
Specific Conductivity (umhos/em) | /(0 | 5V E
Temperature ('C) = e
Turbidity (NTU) Eia S>2
Eh (mV)

REMARKS:




APPENDIX D

DEBRIS PILE SAMPLING LOGS

3587-001 BERC/Hanna Fumace
Supplemental Investigation Report
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1.0 INTRODUCTION

Following are the qualitative human and qualitative ecological health nisk
assessments for the Hanna Furnace Site, Former Railroad Yard Area. Each assessment
seeks to identify relevant environmental media and chemicals of potential concern that
may present a health risk to the populations in and around the vicinity of the Former
Railroad Yard Area of the Hanna Furnace Site in Buffalo, NY. Consideration is given to
the current and potential future conditions within and surrounding the site.

The site is currently zoned industrial/commercial. Some industrial development
exists in the vicinity of the Former Railroad Yard Area. On the north side of the site 1s
the Union Ship Canal. There is a Bethlehem Steel facility on the west side of Route 5.
The nearest residential populations are approximately one-half mile to the south, and
between one-half to one mile to the southeast, east, and northeast.

In each section, data are evaluated, exposure and toxicity are assessed, and risks
are characterized. As these risk assessments are of a qualitative nature, quantitative
estimates of speciﬁc risks to human and ecological health are not made; rather, chemicals
of potential concern and potentially exposed populations are identified and considered to
determine the extent of possible adverse health effects that may result from exposure
under current and future conditions at the Former Railroad Yard Area, in the absence of

remediation.

1.1  SITE BACKGROUND

The Former Railroad Yard Area is a 43-acre portion of the il3-acre Hanna
Furnace Site (Figure 1). The site was owned by the Hanna Furnace Corporation, and was
comprised of the Union Ship Canal, manufacturing buildings, the railroad yard, and a
storage area. The site was closed in the early 1980s, and subsequently purchased by a
scrap metal company. This company proceeded to remove the rails and demolish the
buildings, salvaging scrap metal where feasible. Later, the U.S. Army Reserves removed

many of the remaining railroad ties and stockpiled them on-site. Debris piles still remain

3587-001/RA 1 Printed on Recycled Paper
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throughout the site. These piles consist of primarily soil, along with some demolition and
construction debris.

The grounds are partially vegetated. The soil consists of fill material to a depth of
8-10 feet. The Union Ship Canal was used for shipping of cargo, and is currently not in
use. Otherwise, no other surface water bodies lie in the Former Railroad Yard Area or
within the Hanna Furnace Site.

The Hanna Furnace Site is bordered on the west by Route 5. On the west side of
Route 5 is a Bethlehem Steel facility. On the north of the Hanna Furnace Site is the Tifft
Landfill/Park area. To the east is an operating railroad yard, the Marilla Street Landfill,
and South Park. A small industrial park is located to the south of the site, and Ridge
Road forms the southern boundary of the industrial park. Bethlehem Park, a residential
community, is located to the south of Ridge Road.

Several buildings remain within the Hanna Furnace Site, but not within the
Former Railroad Yard Area. The Former Railroad Yard Area is currently abandoned and

only partially bordered by a fence. Therefore, the site is accessible to trespassers.

/
3587-001/RA 2 Printed on Recycled Paper
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2.0 HUMAN HEALTH EVALUATION

The purpose of this risk assessment is to evaluate potential human health risks
associated with the Former Railroad Yard Area. The objectives of the risk assessment

are to:

e Identify environmental media and chemicals of potential concern;

e Provide an evaluation of potential human receptors and exposure pathways associated
with the groundwater and soil at and around the complex;

e Characterize the potential for adverse effects to human health in the absence of any
actions to control or mitigate site contamination.

The human health evaluation is conducted in the typical four-step process:

e Data Evaluation: relevant site data are analyzed, and environmental media and
chemicals of potential concern are identified;

e Exposure Assessment: chemical release mechanisms are analyzed, potentially
exposed human populations are identified, and potential exposure pathways and
routes are identified;

o Toxicity Assessment: qualitative toxicity information is presented for the chemicals
of potential concern,

e Risk Characterization: the potential for adverse human health risks (noncarcinogenic
and carcinogenic) is evaluated, and the risk information is summarized to determine
the baseline risk in the absence of future remediation.

This risk assessment is of a qualitative nature; as such, quantitative estimates of

risk from exposure to the chemicals of potential concern will not be derived. By

evaluating the analytical data for each environmental medium, possible exposure points,

potential human receptors, and reasonable exposure routes, it can be evaluated whether or
not human health is or will be subjected to significant chemical risks. The results of the
qualitative risk assessment are important in considering the potential for reuse of the

Former Railroad Yard Area.
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2.1 DATA EVALUATION

Environmental investigations have taken place at the Hanna Furnace Site since
1979. Soil samples and groundwater samples within the Former Railroad Yard Area
from historical sampling are used, along with more recent analytical data collected by

Malcolm Pirnie from 1999 to 2000 as described below.

2.1.1 Selection of Chemicals of Potential Concern
The following hierarchy is used to select chemicals of potential concern (COPCs)

in subsurface soil, surface soil, soil fill piles, and groundwater:

Subsurface Soil, Surface Soil, Soil/Fill Piles - For all soil samples, total organic
carbon (TOC) is assumed to be 1%. For volatile organic compounds (VOCs), semi-
volatile organic compounds (SVOCs), phenolic compounds, and
pesticides/polychlorinated biphenyls (PCBs), maximum detected chemical concentrations
are compared to the NYSDEC TAGM 4046 recommended soil cleanup objectives.
Chemicals with maximum detected concentrations exceeding these levels are selected as
COPCs. Chemicals that are detected but are not assigned NYSDEC recommended soil
cleanup objectives are selected as COPCs.

For inorganic chemicals, the following procedures are used:

e If the inorganic chemical is one of the five essential nutrients (calcium, iron,
magnesium, potassium, or sodium), then a derived nutrient screening
concentration is used as the screening criterion. If the maximum detected
concentration for an essential nutrient exceeds the derived nutrient screening
concentration (see Attachment I), then it is selected as a COPC.

e If the NYSDEC recommended soil cleanup objective is listed as “Site
Background,” then the average value for New York State (Eastern United
States, if not available) from Dragun and Chiasson (1991) is used as the “site
background” criterion. If the average of detected concentrations for an
inorganic chemical exceeds twice the background value, then it is selected as
a COPC.

3587-001/RA 4 Printed on Recycled Paper
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e Ifthe NYSDEC recommended soil cleanup objective for an inorganic is listed
as “[numerical concentration] or Site Background”, then the given numerical
concentration is used as a screening value, since no background samples are
available. If the maximum detected concentration for an inorganic chemical
exceeds the NYSDEC criterion, then it is selected as a COPC.

e If the NYSDEC recommended soil cleanup objective for an inorganic
chemical is given as a numerical value, then the maximum detected
concentration is compared to the numerical value. If the maximum detected
concentration for an inorganic chemical exceeds the NYSDEC criterion, then
it is selected as a COPC.

e If an inorganic chemical is detected but does not have a NYSDEC
recommended soil cleanup objective assigned to it, then it is selected as a
COPC.

Groundwater - For the essential nutrients (calcium, iron, magnesium, potassium,
or sodium), maximum detected concentrations are compared to derived nutrient screening
concentrations (Attachment I) to determine inclusion as COPCs. Chemicals with
maximum detected concentrations exceeding these levels are selected as COPCs.

For all other chemicals, maximum detected chemical concentrations are compared
to the NYSDEC Class GA groundwater quality standards. Chemicals with maximum
detected concentrations exceeding these levels are selected as COPCs, while chemicals

that are detected but are not assigned NYSDEC standards are selected as COPCs.

2.1.2 Data by Environmental Medium
For all environmental media, chemical-specific analytical data are used. Data
with qualifiers (e.g., “T” and “B”) are used. If a sample has a duplicate, then the higher

value for each detected analyte is used.

Subsurface Soil — Soil boring data are used to characterize subsurface soil
conditions at the Former Railroad Yard Area. These samples were taken at depths at 2
feet or more below ground surface. The soil is comprised of fill material to depths of
approximately 8-10 feet below ground surface. In 1988, Recra Environmental, Inc.,

collected two subsurface soil samples (HF-4/SB-2 and HF-4/SB-5) as part of its “Site
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Characterization and Environmental Assessment”. These samples were analyzed for
arsenic, chromium, copper, and lead. As part of a Preliminary Site Assessment, ABB
Environmental Services took two subsurface soil samples (BS-104 and BS-105) in 1995.
These samples were analyzed for VOCs, SVOCs, pesticides/PCBs, target analyte list
(TAL) metals, and cyanide. In 1999, Malcolm Pimnie, Inc. made 36 additional soil
borings. Composite samples were made, where two soil borings were combined to make
one composite subsurface soil sample; as such, 18 subsurface soil samples were
collected. These samples were analyzed for polynuclear aromatic hydrocarbons
(PAHs)/phenolics, TAL metals, and cyanide. In 2000, Malcolm Pirnie, Inc. collected six
more soil borings from the Former Railroad Yard Area. These samples were analyzed
individually for VOCs, SVOCs, pesticides/PCBs, TAL metals, and/or cyanide. The
analytical results are presented in Table 1.
Chemicals selected as COPCs in subsurface soil are as follows:

e SVOCs: benzo(a)anthracene, benzo(a)pyrene,  benzo(b)fluoranthene,
carbazole, and chrysene;

e Inorganic chemicals: antimony, arsenic, barium, beryllium, copper, iron, lead,
manganese, nickel, and zinc;

e Other chemicals: cyanide.

The maximum detected concentration for iron exceeds the nutrient screening
concentration. The average of detected concentrations for antimony, lead, and
manganese exceed two times their respective average background concentrations. For all
other chemicals, the maximum detected concentrations exceed the respective NYSDEC

recommended soil cleanup objectives.

Surface Soil — Soil samples at depths of 0-2 feet below ground surface are used to
characterize surface soil conditions at the Former Railroad Yard Area. In 1998, five
samples (numbers 20-24) were taken within the Former Railroad Yard Area by Recra
Environmental, Inc.,, as part of its *“Site Characterization and Environmental

Assessment”. These samples were analyzed for phenolic compounds, pesticides/PCBs,
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oil & grease, and four heavy metals (arsenic, chromium, iron, and lead). In 1999,
Malcolm Pirnie, Inc. made 36 additional soil borings. As described above for subsurface
soils, composite samples were made, where two soil borings were combined to make one
composite subsurface soil sample; as such, 18 surface soil samples were collected. These
samples were analyzed for PAHs/phenolics, TAL metais, and cyanide. In 2000, Malcolm
Pirnie, Inc. took one surface soil sample (MW-002). This sample was analyzed for
VOCs. The sampling results are presented in Table 2.

Chemicals selected as COPCs in surface soil are as follows:

VOCs: 2-hexanone;

e SVOCs: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenz(ah)anthracene, and indeno(1,2,3-
cd)pyrene;

e Pesticides/PCBs: Aroclor 1254;

e Inorganic chemicals: antimony, arsenic, barium, beryllium, chromium,
copper, iron, lead, manganese, mercury, nickel, silver, vanadium, and zinc;

e Other chemicals: cyanide.

The maximum detected concentration of iron exceeds the nutrient screening
concentration. The average detected concentrations for antimony, lead, and manganese
exceed two times their respective average background concentrations. For all other
chemicals, the maximum detected concentrations exceed the respective NYSDEC

recommended soil cleanup objectives.

Soil/Fill Piles — In 1999, twenty samples were taken from the soil/fill piles in the
Former Railroad Yard Area by Malcolm Pirnie, Inc. These samples were analyzed for
VOCs, SVOCs, pesticides/PCBs, TAL metals, and cyanide. These sampling results are
presented in Table 3.

The following chemicals are selected as COPCs:

¢ VOCs: chloromethane, cis-1,2-dichloroethene, and styrene;
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TABLE 3

SOIL/FILL PILES DATA
FORMER RAILROAD YARD AREA

Feb 2000 (MPI) NYSDEC TAGM
ANALYTE Frequency of Range of Detected Recommended Soil
Detection Concentrations Cleanup Objectives
VOLATILE ORGANICS (ug/kg)
Benzene 1 /20 11 60
2-Butanone 1/ 20 12 - 19 300
Carbon disulfide 2/ 20 2 2,700
Chloroform 11 /7 20 2 -7 300
Chloromethane 1720 16 --
cis-1,2-Dichloroethene 1/ 20 5 -
Ethylbenzene 1/ 20 33 5,500
4-Methyl-2-pentanone 3720 2 -4 1,000
Styrene 1 /20 20 -
1,1,2,2-Tetrachloroethane 1 /720 59 600
Tetrachloroethene 2 /20 1 -2 1,400
‘Toluene 19 / 20 2 - 60 1,500
Trichloroethene 1/ 20 220 700
Xylenes (total) 2/ 20 2 - 28 1,200
SEMIVOLATILE ORGANICS (ug/kg)
|Acenaphthene 10 /7 20 47 - 690 50,000
Acenaphthylene 6 /20 66 - 210 41,000
 Anthracene 14 / 20 62 - 2,500 50,000
Benzo(a)anthracene 18 /7 20 51 - 3,700 224
Benzo(a)pyrene 19 / 20 57 - 4,200 61
Benzo(b)fluoranthene 18 / 20 89 - 5,400 224
Benzo(g,h,i)perylene 15 / 20 89 - 3,000 50,000
Benzo(k)fluoranthene 17 / 20 39 - 1,600 1,100
Ibis(2-Ethylhexyl)phthalate 20 / 20 41 - 650 50,000
Butylbenzylphthalate 37/ 20 130 - 790 50,000
Carbazole 10 / 20 40 - 570 -
Chrysene 19 / 20 66 - 3,800 400
Dibenz(a,h)anthracene 4 /720 110 - 950 14
Dibenzofuran 9 /20 47 - 670 6,200
Di-n-butylphthalate 4 /20 47 - 120 8,100
2,6-Dinitrotoluene 1 /720 120 1,000
Fluoranthene 19 / 20 53 - 8,500 50,000
Fluorene 9 /20 69 - 900 50,000
Indeno(1,2,3-cd)pyrene 15 / 20 170 - 2,700 3,200
2-Methylnaphthalene 5 /20 83 - 430 36,400
4-Methylphenol 1 /20 120 900
Naphthalene 8 /20 42 - 720 13,000
Phenanthrene 19 / 20 43 - 6,000 50,000
Pyrene 19 / 20 78 - 9,700 50,000
p:/3587-001/tables/data summary tbls.xIs/Fill Piles-summ Page 1 of 2




TABLE 3

SOIL/FILL PILES DATA
FORMER RAILROAD YARD AREA
Feb 2000 (MPI) NYSDEC TAGM
ANALYTE Frequency of | Range of Detected Recommended Soil
Detection Concentrations Cleanup Objectives
PESTICIDES / PCBs (ug/kg)
Aldrin 3720 2.6 - 500 41
alpha-Chlordane 2720 293 - 500 540
gamma-Chlordane 1 /20 2.1 540
4,4'-DDE 5720 39 - 138 2,100
4,4'-DDT 6 /20 4.7 - 32 2,100
Heptachlor 1/ 20 32 20
Aroclor 1254 1720 1,200 1,000
Aroclor 1260 1720 3,820 1,000
INORGANICS (mg/kg)
Aluminum (average = 9,318) 20 / 20 2,950 - 28,600 144,000 *
 Antimony (average = 7.16) 1/ 20 7.2 20*
Arsenic 15 / 20 3.0 - 229 7.5
Barium 20 / 20 402 - 327 300
Beryllium 8 / 20 073 - 53 0.16
Cadmium 19 / 20 14 - 199 10
Calcium 20 / 20 14,200 - 209,000 1,000,000 **
Chromium 20 / 20 82 - 193 50
Cobalt 15 /7 20 5.0 - 159 30
Copper 20 / 20 9.4 - 504 25
iron 20 / 20 7,910 - 244,000 200,000 **
Lead (average = 140.7) 20 / 20 15.2 - 766 42
Magnesium 20 / 20 3,070 - 23,600 1,000,000 **
Manganese (average = 882.0) 20 / 20 194 - 3,320 1,280 *
Mercury 11 /20 0.12 - 0.67 0.1
Nickel 18 / 20 7.74 - 84.8 13
Potassium 20 /20 657 - 4,970 1,000,000 **
Selenium 19 / 20 23 - 359 0.6*
Sodium S /20 230 - 675 1,000,000 **
Thallium 3720 24 - 48 --
Vanadium 19 /20 8.7 - 442 150
Zinc 20 / 20 63.8 - 2,380 20
OTHER (mg/kg)
Cyanide, total 6 / 20 1.7 - 127 --

--: Not Available.

*: Two times the New York or Eastern United States average background value, from Dragun and Chiasson (1991).

**. Nutrient screening concentration.

p:/3587-001/tables/data summary tbis.xls/Fill Piles-summ
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e SVOCs: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, carbazole, chrysene, and dibenz(a,h)anthracene;

e Pesticides/PCBs: aldrin, Aroclor 1254, Aroclor 1260;

e Inorganic chemicals: antimony, arsenic, barium, beryllium, cadmium,
chromium, copper, iron, lead, mercury, nickel, silver, thallium, and zinc;

e Other chemicals: cyanide.

The maximum detected concentration of iron exceeds the screening concentration. The
average detected concentrations of antimony, lead, and selenium exceed two times their
respective average background concentrations. For all other chemicals, the maximum
detected concentrations exceed the respective NYSDEC recommended soil cleanup

objectives.

Groundwater — In 1988, one monitoring well (MW-4) was installed in the
Former Railroad Yard Area as part of the Recra Environmental, Inc. “Site
Characterization and Environmental Assessment”. This sample was analyzed for PCBs,
phenolics, three heavy metals (arsenic, chromium, and lead), and cyanide. In 1995, ABB
installed two monitoring wells in the Former Railroad Yard Area (MW-104 and MW-
105) and analyzed a sample from each well for VOCs, SVOCs, pesticides/PCBs, TAL
metals, and cyanide. In 2000, Malcolm Pirnie, Inc. installed three more monitoring wells
(MW-001, MW-002, and MW-003), and sampled them and the two ABB wells. These
samples were analyzed for VOCs, SVOCs, pesticides/PCBs, TAL metals, and cyanide.
Because MW-002 (Malcolm Pirnie, Inc., 2000) lies near the location of MW-4 (Recra
Environmental, Inc., 1988), and represents more current groundwater conditions at this
point, the data from the 1988 sampling event are not used. These results are presented in
Table 4.

The following chemicals are selected as COPCs:
e VOCs: 4-methyl-2-pentanone;

e Inorganic chemicals: aluminum, iron, manganese, and thallium;

3587-001/RA 8
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MPIRNE

e Other chemicals: cyanide.

The maximum detected concentration of iron exceeds the nutrient screening

concentration. For all other chemicals, the maximum detected concentrations exceed the

respective NYSDEC Ambient Water Quality Standards for Class GA Groundwater.
Based on this analysis, the chemicals of potential concern for each environmental

medium are summarized in Table 5.

2.2 TOXICITY ASSESSMENT

For each COPC, critical oral and inhalation effects are presented in Tables 6 (non-
carcinogenic health effects) and 7 (carcinogenic health effects). The critical health
effects given are those that are used by the USEPA (2000, 1997) to derive reference
doses, reference concentrations, and slope factors. In a quantitative human health risk
assessment, reference doses and reference concentrations are used to assess the potential
for chronic noncarcinogenic health effects, and slope factors are used to assess
carcinogenic risk. The reference doses, reference concentrations, and slope factors are
not presented in these tables.

For the VOCs, SVOCs, and pesticides’PCBs selected as COPCs, bref
toxicological profiles are provided in Attachment II. For the inorganic chemicals

selected as COPCs, a brief composite toxicological profile is provided in Attachment IL.

2.3 EXPOSURE ASSESSMENT

2.3.1 Identification of Potential Exposure Pathways

As described above, the site is currently abandoned. The current designation of
the grounds is industrial/commercial, and it is expected to remain that way in the future.
The City of Buffalo is planning to redevelop the Former Railroad Yard Area as a
commercial/light industrial park. The Union Ship Canal, which lies outside the study
area, is currently inactive and not fenced off to trespassers. In the future, the City of

Buffalo may expand the water area to the north, and make the canal into a boat harbor.

3587-001/RA 9 Printed on Recycled Paper



TABLE 5§
CHEMICALS OF POTENTIAL CONCERN
FORMER RAILROAD YARD AREA
ANALYTE SUBSS%I;{ACE SURFACE SOIL | SOIL/FILL PILES| GROUNDWATER

['VOLATILE ORGANICS
|Chloromethane ND ND X ND
cis-1,2-Dichloroethene ND ND X ND
2-Hexanone ND X ND *
4-Methyl-2-pentanone ND ND * X
Styrene ND ND X ND
SEMI-VOLATILE ORGANICS

enzo(a)anthracene X X X ND
Benzo(a)pyrene X X X ND

enzo(b)fluoranthene X X X ND
Benzo(k)fluoranthene * X X ND
Carbazole X ND X ND
Chrysene X X X ND
Dibenz(a,h)anthracene ND X X ND
Indeno(1,2,3-cd)pyrene * X * ND
PESTICIDES/PCBs
IAldrin ND ND X ND
|Aroclor 1254 ND X X ND
|Aroclor 1260 ND * X ND
INORGANICS
lAluminum * * * X
Antimony X X X ND
Arsenic X X X ND
Barium X X X *

eryllium X X X ND
Cadmium * * X ND
Chromium * X X ND
Copper X X X *
Iron X X X X
Lead X X X *
Manganese X X * X
Mercury * X ND ND
{Nickel X X X ND
Selenium * ND * *
Silver ND X X *
Thallium ND ND X X
'Vanadium * X * ND
[Zinc X X X *
OTHER
Cyanide, total X X X X

X: Selected as a chemical of potential concern (COPC).
*: Detected, but not selected as a COPC.

ND: Not Detected.

NA: Not Analyzed.

p:/3587-001/tables/COPCs - human.xls
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While boating would be permitted in such a development, swimming and fishing are not
likely to be permitted. Also, ground area bordéring the canal may be developed by
approximately 100-200 feet to the east, west, and south into a recreational park area.
There is no expectation of the site being used for residential purposes.

The surrounding community obtains its drinking water from the City of Buffalo,
and as such, does not rely on the underlying groundwater for its potable water supply.
During the operation of the site’s businesses, groundwater is not known to have been
drawn from production wells on-site, and the Union Ship Canal was used only for
industrial and cargo-related purposes. No water in the investigation area is currently used
by residential or commercial entities in the vicinity of the site.

An overview of the site dynamics and the potential human for exposure to the

environmental media is presented in Table 8.

2.3.2 Identification of Pathways Considered Complete

The possible means by which people (i.e., construction/utility workers, off-site
residents, future on-site workers, and trespassers) could come in contact with the COPCs,
either now or in the future, are itemized in Table 9. Each of these possible exposure
scenarios has been analyzed to determine whether it is viable and the reason associated
with each determination is provided.

Because the Former Railroad Yard Area is currently unoccupied, there are no
current site workers included in the analysis. Construction and utility workers are
included in the future scenario, as redevelopment of the railroad yard will require their
efforts. As a result, these workers may come in contact with soil, ingest soil, and inhale
respirable particulates during such activities as excavation, drilling, and removal of the
soil/fill piles. Additionally, since the groundwater lies 4 to 8 feet below ground surface,
construction activity may infiltrate the water table, leading to dermal contact with
contaminated groundwater. Also, future on-site workers are included in the analysis to
consider possible exposure pathways in the event of new building construction.

The Former Railroad Yard Area is accessible to trespassers. Trespassers may

come in contact with soil contamination via dermal contact, ingestion, and inhalation of

3587-001/RA 10 Printed on Recycled Paper



yoaws dxajuewny - sjqi dxaysalqel/100-L85¢/:d

SIEILUIND IO J0f 10U NG S[ESRUIYD

S{RIIWIDYD JOYL0 J0J J0U ING *S{RINLIYD

“leue) diyg

sapd (fuyjtos 1o

UB3[D JO UDLIPPE PUE ‘PIIDIP SEM UONBLIURIUOD
JOA N H0AMOL ] s3upiing mau Jo suonepunoy
ay) W $}orID Y3nosy Jie Joopul ojul 19)EMpuncsd
puE [108 WO1J SIEIRUIYD JO UOHBZINEB[OA 0) pPED]
Aew jos pomruieiuod uodn HONINASUOD - 3]4I1SSO4

B Apuaund jou sy ansodxa ‘s3uipping aypy jo Aoueoea
2431 uaAl3 1nq ‘suonepunoy 1Y) y3nosy uonesduu
elA s3uIpjIng 193ud Aew S{EDRUIYD IJ1R[OA - ON

‘reue,y diyg uotur) syy p1emol smogj
121BMPUNOI) "PAIBIBA de 211s oY) uo sTwpping Sunsixa 1y

IV HOOUNI

UONBZIINBIOA

UILVM uone0dIa ‘{10S 2oBLNSNS
atuedioun o) voneurueiuod Jurpuodsanod pamoys| suediour sof uoneunweiuod Suiprodsauod pamoys|  uolun 9yl piEMOo] Smo J01BMpunoln) “sajduses {10s ul punoj se - : E.:::. e ! . a,n A
i N : ' : N ’ ' o - ‘[10$ aovpIns
duydiues mEmpunosd - Aovun ng ‘a[qIsso,j Suydwies sarempunoad - £jox1un 1ng ‘o]qisso | uoneuILIBIUOD DOAS TRNSUOWAP JoU PIp sajdwies 1ajempunoin) ANNOYUD 7 HonEAY) c._vwnz_:_m“:c,u
sajid [jy/p10s 10
‘108 aoepns o) sapid y/pos . o
: - ’ : ‘patejadoa Ajjensed st ease oyl se ‘pasodxa st j0s dovpINg [0S doujINsqQns
PUT [0S DOTLINSYNS ‘{108 20BJINS WOL) UOHBUIUBIUOD S3A s : TI08 Junyoeay, :
i ' - S 'sajid [[1J/]108 pue [10S 20BJNS Ll PUNOJ UOIBUILIBILOD [BOIUIY)) ’ ‘pos aoupns
212021 Aeits AJANIIE BOHINNSUOD - DJYISSO | : ’ : ’ o : : N
o : PAIBLIUTIUG)
sapid jjij/110s 10
Y . uonisodop i
: ‘pare}adaa Ajjenued st ease oy se ‘pasodxa si j1os asejng - ‘j10s aoEpNsgns
QAU DY} JDAD UMOP PIT| UDIY DAY [}IM [[i) UBD[D SOA : 1108 / uonesouad ’ -
; : : 'sapid [{1)/]10S PUB [10S IIBJINS Ul PUNOJ UONEBUILIBIUOD {EDHUIY,) : ‘|10s 908}INS
pue 'PoAOLLDL udq dARY fjim sapid {]1/110s - ON ’ ’ ’ ’ o ’ 1Snp aAnI8n,g : -
: o T pajeuLBILO )
“118 JOOpUI 2 ot
SIEORUIYD DNBJOA JO UOISRIJUL L) 3ONPAS {[Im |}
[EORLIND 2ANEA ) ISTUIUL 941 92nP24 1M 114 LITERITIA] 1mempunosd so

*1os aoejansgns
‘1108 doBpInS
parRUNLTIUO,)

"PAID3IAP Sem UOHBURLIBIUOD
YOA I IDADMOL] {[LJ/{10S SANEU QJUI UOJIBABIXD

uodn sjEDIUYD D[NRIOA JO a5EI[AI 3Y) asned Aew
ANALIIB HONONKSUOD tPIAOWDL UDAY dABY {{im Said
[HL/1108 B JUDIGUIR 3Y) 12)UD ABWU 1DIYM §)BOILDYD
2[1BJOA 358[A4 ABLU 105 DOBJINS PUB 2DBJINSNS t|jY
UBIID YHIM POIDAOD 3Q [{IM BIIE 2IIIUI JY) - 2|QISSOY

18 JuatquIE
oy ojut pue sapid {[1J/[10S 10/puE ‘|10S DDBLINS ‘|10S
90BJINSQNS WOLJ DZI[IB[OA ABLU S|EOIUID - D|GISS0]

"PALINIAP SEM UONTURUEILOD DOA ] '19A9M0}] paie1adaa
Kjtenaed siease oy se ‘posodxa st j1os soepng sapd qjiyp108 pue
‘1108 3OBJINS {1OS DDBJINSYNS U} PUNO) UOHBURUEILOD [BDIUAY))

iy

UONBZIHIBIOA

sapid [ju/pros so

‘{1os aepnsgns
‘HOS adejans

pajeupueiuo)

“HU UBDJO Y)Im PAIRA0D UIDq
JARY [{iM BIIE D41UD DY} PUE ‘POAOLUII UIDQ IABY
i1 sapid ijy110s o4 se ‘uoisiodsip putm wol) 1nsas
0} A1} 10u a8 Inq ‘A11ANOR A1HHN/UOHONIISUOD

£q pasned aq Lew sopd [juy/j108s 1o/pue
‘110§ 2OBLINS *{10S 90BJINSGNS L0} SISEI[II- I|qISSO]

‘uoisiadsip

puim eiA 23S 3y Jo Anugdia sy1 noydnong

peasds pue poonponui oq Kew sapd /o8

pue {105 908JINS Wolj jeudew sejnoned - 5(qissod

‘paretadaa Ajjenaed st voe ap se ‘pasodxa st {10s aoejng
‘sofid 111)/110S PUB J10S 3DB}INS Ul PUNOJ UOHBURUEBILOD |BDRUDY))

v

uofielouad
1snp aanidn,)

sapid [[uy/qt08 10
‘1108 daBjIRSQNS
‘108 adRpNS
poreunueiuo)

SOTIVNIEDS ASVATIY TUNLAY dTHVIA

SOIMVNIIS ASVATIY LNTHUND A MHVIA

SNOLLIGNOD ALIS

WA
DNIATADIY

IWSINVHIAW
ASVATIH

423UN0s
ASVIIRY

VIUVY AUVA aVOU'TIVY HAWYOA
NOLLOV TVIAAITY 40 HONHSEV NI SWSINVHOAW ESVHTIA TVOINIHD
8 A19V.L




sanos dxayuewny - sjq dxasajqey100-L85t/:d

“ARUnuioa ayi Qg pasn aq jou jim $adnos 1ojempunosd SmApopun tsasodind ajqeiod soj pasn
ag o) papadxa st sarem Ky ) TINTTY asn aqeiod 10 sjuopisal ease Aq pasn st aaiem Aj)) (TOSINTY

ON

SIYIOM B1IS-UO ‘SJUIPISIL ANS-JJO

1atempunoad ul S{EDILIAYD JO uonElEYUl
pue ‘yitm 1981000 [BULIAp *jo uonsaduj

“UOLIISUOD 21034 IS DIHUD dLI 0] PIPPE 3q 0} §1 |1} UBDPD JO Jake| & pue
1100000 [eRusod JO DI SIRDIUIYD ANRI0A MD) HOAIMO]] "UOlEPUNO) Ay W syoesd yB3nony sTuippng
o paptodsues) oy Aew speanuayd dnejo A SIIAT] patdnoasoun Apuaund sy ais ay | JITOM

Apsjiun ing
HA(uo aining) 3(qissod

SIM10M 3YIS-UQ)

“10S J0/pue J19IEMPUNOIT woly e 1ooput
Ul S[EIIWOYD BJNE[OA JO uOLIRjRU]

“DJ1S 21IUD YY) IA0 UMOP PIB| UDDQ DALY {{IM |[1] UBD|D pue
"PAAOLIAS UDIQ darty |)1m sajtd /oS TINTIT] cuoisaadsip puim era as oyl Jo Ajuioia agy noySnong
prasds pue pasnpogug o Kew [os 3oeIns pue safid fj1j/]10s woyy Japew ajenote [ TUSIINS

(A[10 uaLIND) B[QISSO

siassedsas |

‘DS DIUD DY} 1540 UMOP PIB] UDIQ JARY 1M 1)
HEID PUE ‘PIAOWL uIAQ Ay [{im sapid jjp108 TIT] patdndooun Apuauno st aus ay |, JUOSIITS

ON

SIlom ANIS-UQ

DS 2HIUD DY 1DA0 UMOP PIB] UDIY DARY [{im {|1) UBD]D pue
"PAAOILIDL UDIQ DAY fjim Sapid J{/[10S STITIITY] ruoissadsip puim eia aus ays jo Ajiutora ayy jnoydnoay
prasds pue pasnponu aq Kews jtos doe)ans pue sajid {j1j/]10s WOy IdNRW denonsej (TSI

{AJu0 WaLNd) 3qIsSo

SJUIPISAL NS-10

sapid 111108 Jo [eaowal pue ‘Juijup ‘uotieaedxd Suunp 1snp aANISN) Yiam 1ORIL0D Ul 3wod Aew
stpiom Apunuononnsuo) JIM ssasSosd ur Apuaund stoytom AlnnuoiONASuUOd oN TITINT)

(Kjuo aiminy) sa

s1aj10m KJNAUONONNSUO )

1snp
AN UO S[EMMUIYD JO PUE S{EDIUINYD
2{1]0A JO UONEIBYUL [BIUIPIDU|

OIS DIIUD D] JDAD UMOP PIB] UIIG DABY [[IM [{1] UED[D PUR ‘PRAOLUDL
uang aary s sajid fty/pos SSIMG] -Suioua) adsap *ajqissadoe ade sapid [j1)/1108 pue j1og (JISIIT

(Ajuo wauno) sa\

stassedsas |

‘[0S 9)$-UO Him
JRIUOD UL DWOD {JIA SIOHIOM DJIS-UO dINYN 10 SJUBPISIE AS-1J0 Jey) paroadxa Jou sty ST

ON

SIHIOM D)IS-UO *SIUIPISII JNS-11O

‘saptd [1L/[10S JO [RAOWDS pue ‘BugjLp ‘UONBAEIXD SULINP S|LOS M OBIU0D U) 0D Keuw
S10%40m ApjHnuondnnsuo;) :IIMY -ssaidosd w Ajjuanind si jiom AiHnuononsuod oN TISON

(Auo oamng) sa g

sIpom Ajjin/uoNdNsuc)

[0S D)IS-UO0 U1 S[EIHUIYD YA 1DBIU0D
jeuap pue jo uonsadui jejuapiou]

‘(908)ans punoid mojoq y §-p) 191empuncid
a Jo ipdap ayy 01 anp oM SuljjLIp/UCHEABIXS UL IJEMPUNOIT YItm 1DRIUOD U DWI0D ARl
sioiom Apn/uononnsuo)) ST -ssasfosd ut Apuaund sipiom Apn/uoNdRASUOd ON TSI

(Ajuo ounyny) 9jqissoyd

SIIOM ARNT/UOLONIISUO)

mempunosd w
SIEDILBYD YHM JOBIUOD [RULIDP [EIUDPIDU]

Kemyeg dansodxy 3jaiduio)) se wopsnjIxy 10 UOEIIPS 10§ UOSEIY PUE ‘OLIBUIIS

saphmo)
Aemyed dansodxy

uopendog pasodxsy Ajjenuajod

yujog dansodxy pue
‘winpagy dansodxyy oy aunsodxy

VIIV UVA AVOU'IIVYH HAINHOA
MANSOIXI 40 SELNOY ANV SHOLAADHYH "TVLINHILOd 4O NOLLVDIJLLNAdI
6 A'19V.L




MPIRNE

respirable particulates at the railroad yard. Soil contact may occur from exposure to
surface soils, as the Former Railroad Yard Area is partially vegetated, and from the
soil/fill piles, which may be attractive play areas for trespassers.

Off-site residents are not expected to contact soil on the site. However, a scenario
in which winds disperse soil particles from the surface soil and soil/fill piles in the
direction of residential areas (primarily to the south, southeast, east, and northeast) in the
form of fugitive emissions, is possible, but unlikely.

Off-site residents are not expected to be exposed to groundwater contamination
from the site. Currently, potable water is supplied to the site from the City of Buffalo.
Under future conditions, water will be provided by either the City of Buffalo or the Erie
County Water Authority. Furthermore, groundwater flows from the area of the Former
Railroad Yard Area toward the Union Ship Canal. As such, migration of groundwater to
the underlying soil of residential homes and subsequent volatilization of chemicals
through building foundations and into the indoor air of residences is unlikely.

Future on-site workers are not expected to contact contaminated soil in the area of
the Former Railroad Yard Area for the following reasons: (1) soil/fill piles will have been
bulldozed, graded, covered with fill, and grassed over; and (2) it is expected that a one-
foot (or greater) layer of clean fill material will have been laid over the current ground
surface before any new construction (which is expected to be primarily slab-on-grade)
takes place.

Future on-site workers are not expected to be exposed to groundwater
contamination from the Former Railroad Yard Area. Potable water is expected to be
supplied by the City of Buffalo or Eire County Water Authority; as such, groundwater

underlying the Former Railroad Yard Area would not be used as a potable water supply.
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24 RISK CHARACTERIZATION

2.4.1 Current Scenario

The potential for exposure to the COPCs at the Former Railroad Yard Area in the
Hanna Furnace Site is very limited, given that the site is vacated. The Former Railroad
Yard Area is accessible to trespassers. Surface soil is exposed throughout much of the
Former Railroad Yard Area. Also, soil/fill piles, which contain soil, fill, construction
debris, and building debris, are a source of exposed soil. As such, dermal contact and
ingestion of soil is a viable exposure pathway. Also, for trespassers,A the generation and
dispersion of windblown dust, and thus, inhalation of such particles, is possible. For the
neighboring communities, which lie approximately one-half mile to the south, northeast,
and east of the study area, inhalation of respirable particulates generated by wind 1s
possible, although such an event is less likely, given the distance to the study area.

Groundwater is not currently used for potable drinking water by any residential or
commercial entities in the area. Current water use is supplied by the City of Buffalo. As

such, exposure to groundwater in the current scenario is unlikely.

2.4.2 Future Scenario

The extent of future exposure to the COPCs at the Former Railroad Yard Area
depends on the nature of activities and uses of the land. Currently, the Buffalo Economic
Renaissance Corporation plans to have the Former Railroad Yard Area redeveloped as a
light industrial/commercial area. As part of the redevelopment plan, the soil/fill piles are
expected to be bulldozed and graded. The area will then be covered with a one-foot layer
of clean fill material (seeded with grass), asphalt, or concrete, depending on the
redevelopment plan.

Based on such plans, potential exposure by construction and utility workers and
off-site residents is discussed as follows. Subsurface soil and surface soil may be
excavated during construction activities. Such action could generate fugitive dust, and
could expose workers and off-site residents via inhalation. Furthermore, soil could be

dermally contacted and ingested by workers throughout construction activities.
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Groundwater may be reached during construction activity and may be contacted
by construction and utility workers given its depth (4 to 8 feet below ground surface). As
such, dermal contact with groundwater is possible.

Given the redevelopment plans, exposure to the soil fill piles and surface soil
would be substantially precluded for future on-site workers.

For the trespasser, potential exposure to contaminated soil is expected to be

precluded due to the planned redevelopment activity.
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3.0 ECOLOGICAL RISK ASSESSMENT

3.1 INTRODUCTION

A qualitative ecological risk assessment was prepared to characterize the natural
resources and potential ecological receptors at the Former Railroad Yard Area. The
ecological risk assessment was performed in accordance with applicable New York State
and USEPA guidance for ecological assessments at hazardous waste sites, including the
NYSDEC guidance, Fish and Wildlife Impact Analysis for Inactive Hazardous Waste
Sites (FWIA) (NYSDEC, 1994). This evaluation consists of the following six

components of an ecological risk assessment:

e Ecological characterization

e Identification of chemicals of potential ecological concern.
o Exposure and effects assessment.

¢ Ecological risk characterization.

e Assessment of uncertainties and limitations.

e Summary.

3.2 ECOLOGICAL CHARACTERIZATION

Ecological resources within the 2-mile radius were identified from review of site
photos, aerial photos, the U.S. Geological Survey (USGS) Buffalo SE, NY topographic
guadrangle map, the National Wetlands Inventory (NWI) map and the New York State
Freshwater Wetlands map for the site vicinity. Descriptions of the terrestrial and aquatic
resources near the Former Railroad Yard Area follow, along with discussions of wildlife
resources and the value of ecological resources in the vicinity to both wildlife and

humans.

/
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3.2.1 Description of Na\tural Resources

Lake Erie in the vicinity of the site is classified by the NYSDEC as Class C. The
Union Ship Canal and the Lackawanna Canal are also Class C. Class C waters support
warm water species. The New York State Freshwater Wetlands Map for the site vicinity
(Figure 2) shows that there are several State wetlands in the immediate vicinity of the
site, but there are no State wetlands within the Former Railroad Yard Area boundaries.
Wetlands BU-7, BU-1 and BU-15 are located to the north of the site.

According to the NYSDEC (personal communication, 1993), Wetland BU-1 is
approximately 58 acres in size, and is considered to be a Class I wetland since it exhibits
four or more Class II characteristics. It is classified as an emergent marsh with a
maximum 66% of the covertype being purple loosestrife and/or phragmites, and it is
considered to be one of the three largest wetlands in the city of Buffalo. Also according
to NYSDEC (personal communication, 1993), Wetland BU-1 also contains softstem
bulrush, various sedges, water plaintain, duckweed, joe-pye weed, soft rush, pondweeds,
water milfoil, and American elodea.

Wetland BU-7 is described by the NYSDEC as a combined deciduous woods and
emergent marsh which is approximately 20 acres in size (personal communication, 1993).
It is a Class II wetland which is a maximum of 66% purple loosestrife and/or phragmites.
Tree and shrub species include black willow, eastern cottonwood, and red-osier
dogwood. Emergent species include cattail, purple loosestrife, phragmites, and swamp
milkweed. Wildlife observed by NYSDEC personnel in 1980 include cottontail rabbit,
ring-necked pheasant, and muskrat, and it was believed at the time to be an excellent site
for breeding waterfowl and for use by waterfowl during migration periods.

Wetland BU-15 is approximately 95 acres in size and is part of the Tifft Farm
Nature Preserve which is owned by the City of Buffalo. It is listed as a Class I wetland
since it has four or more Class II characteristics. It is one of the three largest wetlands in
the City of Buffalo, and it is within a publicly owned recreation area. Vegetation found
to occur within this wetland area includes cattail, purple loosestrife, phragmites, black
willow, red-osier dogwood, cottonwood, reed canary grass, rushes, duckweed, water

horsetail, and skunk cabbage. Included in this area is a 75-acre cattail wetland. Wildlife
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observed by the NYSDEC in 1976 include mallard, horned grebe, blue-winged teal,
bufflehead, scaup, American widgeon, coot, northern shoveler, ring-necked duck, herring
gull, American bittern, red-winged blackbird, killdeer, white-throated sparrow, brown
thrasher, cottontail rabbit and muskrat. Other furbearers such as mink, red fox, gray fox,
raccoon, and beaver may also be associated with this wetland (personal communication,
1993).

South Park, a public recreation area, is located southeast of the site. South Park is
owned by the City of Buffalo, and has a 9-hole golf course, several baseball diamonds,
and a picnic area (Buffalo City Parks Commissioner Office, personal communication,
1993). Other activities which take place within the park include walking, jogging,
bicycling, rollerskating, and bird watching. An arboretum is also located in the area of
the park, which is owned and run by the Erie County Parks Department. There are two
ponds within the park which are connected by culverts. The two South Park ponds are
classified as LIOWHx on the NWI mapping, which indicates that they are lacustrine (L)
limnetic (1) open water (OW) which is a permanent (H) excavation (x). Several upland
islands appear within the larger pond. No boating or swimming is permitted within South
Park, but fishing is permitted with a license.

The NWI map (Figure 3) also indicates the presence of several wetland areas 'in
the immediate vicinity of the site, but not within the site boundaries. These wetlands are
classified as:

e POWZx: Palustrine Open Water, Intermittently Exposed/Permanent

e PSSI1E: Palustrine Scrub Shrub, Broad-leaved Deciduous, Seasonal Saturated

e PFOI1E: Palustrine Forested, Broad-leaved Deciduous, Seasonal Saturated

e PEMSE: Palustrine Emergent, Narrow-leaved Persistent, Seasonal Saturated

e PEMSEF: Palustrine Emergent, Narrow-leaved Persistent, Semipermanent

e POWH: Palustrine Open Water, Permanent

e R2OWH: Riverine, Lower Perennial, Open Water, Permanent

e PEMYF: Palustrine, Emergent, Semipermanent

e L20OWKh: Lacustrine, Littoral, Open Water, Artificial, Diked/Impounded

e L1OWHXx: Lacustrine, Limnetic, Open Water, Permanent, Excavated
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The area itself comprises a Former Railroad Yard Area, which has not been in
active use since 1982. A significant amount of debris is present in mounds, which
contain tires, scrap metal, wood and appliances. Railroad ties are present in piles as well
as in place in the Former Railroad Yard Area. The area has become overgrown with
early successional scrub-shrub and herbaceous vegetation. These species tend to be
opportunistic and thrive well in urban locations. Some representative herbaceous species
include ragweed, goldenrod, Queen Anne’s Lace, common mullein and Yarrow. Tree
and shrub species include cottonwood and sumac. Wildlife likely to use the site include
small birds and mammals such as robins, sparrows, starlings, voles, mice, rats, rabbits,

woodchucks, raccoons and squirrels.

3.2.2 Observations of Stress

Signs of stress to vegetation and wildlife from site-related chemicals have not
been observed. Physical stress, however, exists throughout the area since the Hanna
Furnace Site contains piles of demolition debris, tires, scrap metal, wood, appliances and
railroad ties. The vegetation that exists on the Former Railroad Yard Area consists of

opportunistic species that can thrive in urban/industrial settings.

3.2.3 Value of Resources to Wildlife and Humans

As discussed above, the area itself offers little habitat for wildlife. The
surrounding area, within the 0.5-mile radius, is mainly industrial/commercial, with some
residential areas to the south. It is an urban setting with little wildlife habitat. The only
potential habitat within the 0.5-mile radius exists in several open and/or wooded areas
associated with municipal parks and wetlands.

The land uses within 2-mile radius surrounding the Former Railroad Yard Area
are slightly more varied than the land uses within the 0.5-mile radius. More open space
exists, along with residential areas and some commercial/industrial facilities. Wildlife
would tend to utilize the open areas within the 2-mile radius of the Former Railroad Yard
Area, such as the Tifft Farms Nature Preserve, rather than those areas closer to the

railroad yard. Also within the 2-mile radius is Lake Erie, to the west and downstream.
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The value of ecological resources to humans, within the 0.5-mile radius of the
Former Railroad Yard Area, is expected to be minimal. As discussed above, the
immediate vicinity of the site consists of industrial/commercial and residential uses.
Little open space exists, with the exception of South Park, the Union Ship Canal and
Lackawanna Canal. The value of resources within the 2-mile radius is expected to be
higher, since more open space exists in this area. Land uses within the 2-mile radius
include residential, commercial, wetlands and wooded areas. Human use of the area

within the 2-mile radius includes fishing in the open space areas and Lake Ere.

3.3 CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN

The Former Railroad Yard Area was constructed on fill that is present to an
approximate depth of 8 to 12 feet. Metals and polynuclear aromatic hydrocarbons
(PAHs) were detected at concentrations above the NYSDEC-recommended soil cleanup
objectives. The highest concentrations of metals and PAHs were generally found in the 0
to 2-foot interval. Soil and groundwater samples within the Former Railroad Yard Area
from investigations conducted by Recra Environmental, Inc. in 1988 and ABB
Environmental Services in 1995 as well as more recent sampling conducted by Malcolm
Pirnie from 1999 to 2000 are summarized here for use in this ecological risk assessment.
A discussion of data used and selection of chemicals of potential ecological concern

(COPEC) follows, for each medium sampled.

3.3.1 Soil

Although most burrowing animals create dens in the upper 4 feet of soil, all the
surface soil and subsurface soil data (up to 10 feet below ground surface) were
considered for the ecological evaluation. Soil samples were analyzed for VOCs, SVOCs
pesticides/PCBs, inorganic chemicals and cyanide. The soil data, segregated by surface
soil (0 to 2 feet) and subsurface soil (2 feet and greater), are summarizea and presented in
Tables 10 and 11. Samples were also collected from the various debris piles on-site and
these data were summarized separately and presented in Table 12. All detected

chemicals are considered to be COPEC for this assessment, as follows:
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TABLE 12
ECOLOGICAL RISK CHARACATERIZATION: SOIL/FILL PILES
FORMER RAILROAD YARD AREA
Feb 2000 (MPI)
ANALYTE Frequency of | Range of Detected | Benchmarks "’
Detection Concentrations
VOLATILE ORGANICS (ug/kg)
Benzene 1 /20 11 53100
2-Butanone 2 /20 12 6,590,000
Carbon disulfide 1 /7 20 2 --
Chloroform 11 / 20 2 -7 56000
Chloromethane 1720 16 -
cis-1,2-Dichloroethene 1 / 20 5 91000
Ethylbenzene 1 /7 20 33 --
4-Methyl-2-pentanone 3720 2 -4 93,000
Styrene 1/ 20 20 -
1,1,2,2-Tetrachloroethane 1 /720 59 2820
Tetrachloroethene 2 /20 1 -2 -
Toluene 19 / 20 2 - 60 52,300
Trichloroethene 1 /20 220 1409
Xylenes (total) 2 /20 2 - 28 4,228
SEMIVOLATILE ORGANICS (ug/kg)
|Acenaphthene 10 / 20 47 - 690 --
Acenaphthylene 6 / 20 66 - 210 --
| Anthracene 14 / 20 62 - 2,500 -
Benzo(a)anthracene 18 / 20 51 - 3,700 --
Benzo(a)pyrene 19 / 20 57 - 4,200 2010
Benzo(b)fluoranthene 18 / 20 89 - 5,400 --
Benzo(g,h,i)perylene 15 / 20 89 - 3,000 -
Benzo(k)fluoranthene 17 / 20 39 - 1,600 -
ibis(2-Ethylhexyl)phthalate 20 / 20 41 - 650 37,000
Butylbenzylphthalate 3/ 20 130 - 790 -
Carbazole 10 / 20 40 - 570 -
Chrysene 19 /7 20 66 - 3,800 -
Dibenzo(a,h)anthracene 4 / 20 110 - 950 -
Dibenzofuran 9 / 20 47 - 670 --
Di-n-butylphthalate 4 /7 20 47 - 120 1,107,000
2,6-Dinitrotoluene 1 /720 120 -
Fluoranthene 19 / 20 53 - 8,500 -
Fluorene 9 / 20 69 - 900 -
Indeno(1,2,3-cd)pyrene 15 / 20 170 - 2,700 -
2-Methylnaphthalene 5720 83 - 430 --
4-Methylphenol 1/ 20 120 --
INaphthalene 8 /20 42 - 720 -
Phenanthrene 19 / 20 43 - 6,000 -
Pyrene 19 / 20 78 - 9,700 -
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TABLE 12
ECOLOGICAL RISK CHARACATERIZATION: SOIL/FILL PILES
FORMER RAILROAD YARD AREA
Feb 2000 (MPI)
ANALYTE Frequency of | Range of Detected | Benchmarks "
Detection Concentrations
PESTICIDES / PCBs (ug/kg)
iAldrin 3720 2.6 - 500 744
alpha-Chlordane 2 /20 29.3 - 500 9300
gamma-Chlordane 1 /720 2.1 9300
4,4'-DDE 5 /720 39 - 138 2,980
4,4'-DDT 6 / 20 4.7 - 32 2,980
Heptachlor 1 /7 20 3.2 20
IAroclor 1254 1/ 20 1,200 1,000
Aroclor 1260 1 /720 3,820 1,000
INORGANICS (mg/kg)
Aluminum 20 / 20 2,950 - 28,600 3.886
 Antimony 1 /720 7.2 0.252
| Arsenic 15 / 20 3.0 - 229 0.254
Barium 20 / 20 40.2 - 327 20
Beryllium g8 /20 073 - 33 2.46
Cadmium 19 / 20 14 - 199 3.589
Calcium 20 / 20 14,200 - 209,000 --
Chromium 20 / 20 8.2 - 193 10.184
Cobalt 15 / 20 5.0 - 159 --
Copper 20 / 20 94 - 504 56.6
Iron 20 / 20 7,910 - 244,000 --
Lead 20 / 20 15.2 - 766 29.77
Magnesium 20 / 20 3,070 - 23,600 -
Manganese 20 / 20 194 - 3,320 327
Mercury 11 / 20 0.12 - 0.67 4.84
[Nickel 18 / 20 7.74 - 848 148.84
Potassium 20 / 20 657 - 4,970 --
Selenium 19 / 20 23 - 359 0.744
Sodium 5 /7 20 230 - 675 --
Thallium 3720 24 - 438 0.028
Vanadium 19 / 20 8.7 - 44.2 0.725
7 inc 20 / 20 63.8 - 2,380 595.4
OTHER (mg/kg)
Cyanide, total 12 / 20 1.40 - 13.0 240.2
--: Not Available.

™ Toxicological Benchmarks for Wildlife: 1996 Revision (NOAEL-Based Benchmarks

for food for cottontail rabbit). (Sample et al., 1996)
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¢ Surface Soil — Nine VOCs, 16 SVOCs, total phenolic compounds, PCBs, 21
inorganic chemicals and cyanide were detected in surface soil.

e Subsurface Soil — Three VOCs, 18 SVOCs, 21 inorganic chemicals and
cyanide were detected in subsurface soil.

e Soil/Fill Piles — Fourteen VOCs, 24 SVOCs, five pesticides, 23 inorganic
chemicals and cyanide were detected in the soil/fill pile samples.

3.3.2 Groundwater

The depth to groundwater on-site is generally between 4 and 8 feet below ground
surface (bgs). This is below the root zone of most herbaceous plants. However, due to
the proximity to the Union Ship Canal, which discharges to Lake Erie, groundwater is
considered for the potential to discharge to surface water. Groundwater samples were
analyzed for volatile chemicals, semi-volatile organic chemicals, pesticides/PCBs,
inorganic chemicals and cyanide. The groundwater data are summarized and presented
in Table 13. Two VOCs, one SVOC, and 15 inorganic chemicals were detected in
groundwater. All of the detected chemicals are considered to be COPEC for this

assessment.

3.4 EXPOSURE AND EFFECTS ASSESSMENT

3.4.1 Chemical Migration and Fate

Transformation or losses due to environmental degradation are not considered in
this assessment. It is assumed that following uptake, concentrations in soil will equal
concentrations in organisms. The approach used in the ecological risk assessment is -
conservative in that plants readily volatilize the COPEC and wildlife have limited contact |
with these chemicals in the soil and plants. The approach is also conservative because no
dilution or attentuation of the groundwater potentially entering surface water bodies is
considered. Information regarding the environmental migration and fate of those

chemicals of potential ecological concern that exceed screening levels is presented below
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by chemical class. General information about the toxicity of these chemicals is included

in Attachment II1.

3.4.2 Exposure Pathways and Potential Receptors

There are two environmental media (groundwater and surface soils) that can be
potential sources of risk for receptors at and in the immediate vicinity of the Former
Railroad Yard Area. Surface water runoff and groundwater discharge are two pathways
for chemical migration. Several ecologically relevant exposure pathways for chemicals
exist. Wildlife near the Former Railroad Yard Area may have incidental contact with or
ingest COPEC while foraging, nesting, or engaging in other activities in the terrestrial
portion of the area. COPEC can also adversely affect plants and animals in surrounding
habitats via the food chain. COPEC in surface water may be taken up by aquatic life as
well as semi-aquatic and terrestrial wildlife. Upon their release, some COPEC may be
persistent and may be transformed to more bioavailable forms and mobilized in the food
chain

Based on the pathways and receptors identified, detrimental effects (i.e., reduced
vigor or population decline) in fish and small mammals (e.g., cottontail rabbit) were

selected as the endpoints for this screening-level assessment.

3.5 ECOLOGICAL RISK CHARACTERIZATION

3.5.1 Soil

Since there are currently no criteria or guidelines available for protection of
ecological resources, screening benchmarks developed by the Oak Ridge National
Laboratory (ORNL) for toxicity to wildlife (Sample et al,, 1996) were used for
comparison with concentrations of the COPEC in surface soil. Benchmark values for the
cottontail rabbit are presented in Tables 10, 11 and 12. The cottontail rabbit was selected
to represent a herbivorous small mammal. Small mammals are at the base of the food
chain and an important food source for higher organisms. The benchmark values for the
rabbit are presented in Tables 10, 11 and 12 as dietary concentrations in mg of chemical

per kg of diet that correspond to the appropriate no observed adverse effect levels
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(NOAELSs). For screening purposes, it was assumed that the chemical concentrations in
soil would be found in the food items of the receptor. This is a conservative approach that
should result in the overestimation of potential exposure and risk.

For surface soil, one PAH (benzo(a)pyrene) and 13 inorganic chemicals exceed
the ORNL toxicological benchmarks for the cottontail rabbit. For subsurface soil, 12
inorganic chemicals exceed the ORNL toxicological benchmarks for the cottontail rabbit.
For the soil/fill piles, one PAH (benzo(a)pyrene) and 14 inorganic chemicals exceed the
ORNL toxicological benchmarks for the cottontail rabbit. Brief toxicological profiles for
the COEPC containing further information on toxicity are provided in Attachment III.

3.5.2 Groundwater

Since groundwater at the site may discharge to the surface waters of the Union
Ship Canal, groundwater data were compared with NYSDEC and USEPA Ambient
Water Quality Criteria (AWQC) for chronic effects in fresh water. As shown in Table
13, concentrations of several COPEC exceeded either or both of the AWQC. In Table
13, additional benchmarks are shown for those chemicals that do not currently have
AWQC. These benchmarks were taken from “Toxicological Benchmarks for Screening
Potential Contaminants of Concern for Effects on Aquatic Biota”, developed by the Oak
Ridge National Laboratory (Suter and Tsao, 1996). Of the detected chemicals, carbon
disulfide and 12 inorganic chemicals in groundwater exceed one or both of the NYSDEC
AWQC and the ORNL toxicological benchmarks for aquatic biota. It should be noted that
this is a conservative screening-level assessment as dilution or attenuation of the
groundwater potentially entering surface water bodies are not considered. Brief
toxicological profiles for the COEPC containing further information on toxicity are

provided in Attachment III.
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3.6 UNCERTAINTY ANALYSIS

Uncertainty is inherent in the process of conducting predictive risk assessments.
Environmental sampling and analysis are prone to uncertainty, as are the available
toxicity data used to characterize risk. Uncertainty associated with environmental
sampling is generally related to the limitations of the sampling program in terms of the
number and distribution of samples, while uncertainty associated with the analysis of the
samples is generally related to systematic or random errors. Aspects of the current
exposure assessment methodology can result in overestimation or underestimation of
long-term exposure.

The methodologies used in this screening-level ecological risk assessment rely on
very conservative assumptions and, therefore, the risk is overestimated. These

assumptions include:

o Terrestrial receptors forage exclusively from the Former Railroad Yard Area
(however, with the limited habitat on the area, receptors would need to forage
outside of the area as well).

e The receptors’ entire food source is contaminated at the maximum detected
concentrations of each COPEC (however, this is unlikely since the COPEC
were not detected across the entire area and some receptors are likely to
forage outside of the area as well as on the area).

e The COPEC concentrations in soil represent the concentration of COPEC in
the rabbit’s food source (vegetation) (however, plants do not readily take up
all COPEC in a 1:1 ratio).

Other sources of uncertainty in the ecological risk assessment, which could lead to
overestimation of risk, include:

e Screening benchmark values were derived from data for laboratory animals;
differences in toxicity may exist between these animals and wild species.

e In most cases, the lowest available benchmark values were used in the
assessment; benchmark values can range by orders of magnitude for the same
chemical, depending upon the species used and the type of test conducted.

e Other receptor species, which may inhabit the area, may be less sensitive to
COPEC than the receptors chosen for this assessment.
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4.0 SUMMARY

Soil is the predominant environmental medium of concern and a number of PAHs
and inorganic chemicals are the predominant COPC at the Former Railroad Yard Area in
the Hanna Furnace Site. However, these COPCs are typical components of fill matenal.

The potential for human exposure to the COPCs in the current scenario is very
limited, given that the Former Railroad Yard is vacated. Surface soil is exposed
throughout much of the Former Railroad Yard Area and the soil/fill piles are a source of
exposed soil. Thus, dermal contact with and ingestion of soil, and inhalation of
respirable particulates generated by wind, are viable exposure routes for trespassers. For
the neighboring communities, inhalation of respirable particulates generated by wind is
possible, although such an event is less likely, given the distance to the study area.
Groundwater is not currently used for potable drinking water by any residential or
commercial entities in the area. As such, exposure to groundwater in the current scenario
is unlikely.

The extent of future exposure to the COPCs at the Former Railrcad Yard Area
depends on the nature of activities and uses of the land. As part of the redévelopment
plan, the soil/fill piles are expected to be bulldozed, graded and covered with clean
soil/fill and grassed over. The remaining area is expected to be covered with a one-foot
layer of clean fill material (seeded with grass cover), asphalt, or concrete, depending on
the redevelopment plan. Based on such plans, potential exposure for construction and
utility workers and off-site residents is discussed as follows. Surface soil and subsurface
soil may be excavated during construction activities. Such action could generate
respirable particulates, and could expose workers and off-site residents via inhalation.
Soil could be dermally contacted and ingested by workers, and groundwater may be
reached and contacted by workers, throughout construction activity. Exposures to
construction workers could be effectively mitigated through implementation of a site-
specific health and safety plan. Given the redevelopment plans, exposure to the soil fill
piles and surface soil would be precluded for future on-site workers and trespassers.

Using conservative assumptions that overestimate risk (i.e., receptors foraging

exclusively from the Former Railroad Yard Area), a risk to wildlife inhabiting the area
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and the area vicinity may exist. A comparison of chemical concentrations in soil at the
Former Railroad Yard Area with available screening benchmarks indicates that a risk
may exist from the presence of benzo(a)pyrene and inorganic chemicals in soil at the
Former Railroad Yard Area.

Future use of the area as a light industrial/commercial area will significantly limit
wildlife use. As part of the redevelopment plan, the soil/fill piles are expected to be
bulldozed, graded and covered with clean soil/fill and grassed over. The entire Former
Railroad Yard Area will be covered with a one-foot layer of clean fill (with grass cover),
asphalt or concrete, depending on the redevelopment plan. With the combination of
limited wildlife use and the one-foot cover of clean fill over the entire area, it is highly
unlikely that the redeveloped Former Railroad Yard Area will present a significant risk to
wildlife through ingestion of soils.

An evaluation of chemical concentrations in groundwater indicates that a risk may
exist for aquatic life in the Union Ship Canal from the presence of carbon disulfide, bis(2-
ethylhexyl)phthalate and inorganic chemicals in groundwater. It should be noted,
however, that comparing groundwater concentrations to surface water quality criteria
requires the conservative assumption that the maximum COPEC concentrations in
groundwater are equal to in-stream surface water concentrations. Also, it must be
assumed that groundwater will not be diluted upon entering the surface water body. With
large bodies of water such as the Union Ship Canal and Lake Erie, these assumptions are

overly conservative.
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ATTACHMENT I - ESSENTIAL NUTRIENT SCREEN

Nutrient screening concentrations to evaluate the concentrations of essential
nutrients (i.e., calcium, iron, magnesium, potassium, and sodium) in soil were derived
from Recommended Daily Allowances (RDAs) and typical default exposure parameters
used by the USEPA. Based on the exposure scenarios considered in the human health
evaluation, nutrient screening concentrations for soil were derived for ingestion by a
future site worker. Nutrient screening concentrations in groundwater were derived for

future residential tap water use by a child. (ESHA Research, 1990).

Nutrient Screening Concentrations for Soil - Adult

RCs=(RDA,/IR) * CF
where

RCs = nutrient screening concentration for soil (ng/kg)
RDA, =recommended daily allowance for an adult (mg/day)
IRy, = soil ingestion rate (50 mg/day)

CF = conversion factor (10° pg/kg)

Essential Recommended | Nutrient
Nutrient Daily Screening

Allowance Concentration

(mg/day; male | for Soil

adult) (ng/kg)
Calcium 800 > 1E+09 (%)
Iron 10 2E+08
Magnesium 350 > 1E+09 (*)
Potassium 2000 > 1E+09 (*)
Sodium 2400 > 1E+09 (*)

(*): indicates that the calculated value is greater than 1E+09, but is not applicable, as
there is a maximum of 1E+09 pg of substance per kg of soil.
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Nutrient Screening Concentrations for Groundwater - Child

RCy=RDA./IR,) * CF
where

RC,, = nutrient screening concentration for water (ng/L)
RDA, =recommended daily allowance for a child (mg/day)
IR, = water ingestion rate (1 L/day)

CF = conversion factor (10° pg/mg)

Recommended Nutrient Screening

Essential Daily Allowance Concentration for

Nutrient (mg/day; male child) | Groundwater
(ng/L)

Calcium 800 800,000

Iron 10 10,000

Magnesium 80 80,000

Potassium 1000 1,000,000

Sodium 975 975,000

References

ESHA Research. 1990. The Food Processor II. Nutrient Analysis System.
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ATTACHMENT II - TOXICOLOGICAL PROFILES OF CHEMICALS OF
POTENTIAL CONCERN FOR HUMAN HEALTH EVALUATION

VOLATILE ORGANIC COMPOUNDS

Chloromethane (ATSDR, 1999c¢)

Chloromethane is a clear, colorless gas (vapor) that is difficult to smell. It has a
faintly sweet, nonirritating odor at high levels in the air. It is a naturally occurring
chemical that is made in large amounts in the oceans and is produced by some plants and
rotting wood and when materials such as grass, wood, and charcoal burn. Chloromethane
is also produced industrially, but most of it is destroyed during use. It is used mainly in
the production of other chemicals such as silicones, agricultural chemicals, and butyl
rubber.

Chloromethane was used widely in refrigerators over 30 years old, but has
generally been replaced by refrigerants such as Freon. Other consumer sources of
chloromethane include cigarette smoke, polystyrene insulation, aerosol propellants, home
burning of wood, grass, coal, or certain plastics, and the use of chlorinated swimming
pools. Chloromethane is continuously released into the atmosphere from oceans and
biomass; as such, a very low concentration will always be present. When present in
water, chloromethane evaporates rapidly. Chloromethane will evaporate from the soil
surface, but if present in a landfill or waste site, it may move downward and contaminate
groundwater aquifers.

Brief exposures to very high levels of chloromethane can have serious effects on
the nervous system, including convulsions, coma, and death. Health effects from
inhalation of high levels of chloromethane include staggering, blurred and double vision,
dizziness, fatigue, personality changes, confusion, tremors, uncoordinated movements,
nausea, and vomiting. These symptoms can last for several months or more, but
complete recovery is possible. Exposure to chloromethane has also had harmful effects
on the liver, kidney, heart rate, and blood pressure.

Chloromethane has been classified by the USEPA as a “possible human

carcinogen” (weight-of-evidence rating of “C”).
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cis-1.2-Dichloroethene (ATSDR, 1997¢)

Two forms of 1,2-dichloroethene exist: cis-1,2-dichloroethene, and trans-1,2-
dichloroethene. These chemicals are commonly found together in a mixture. 1,2-
Dichloroethene is used primarily as a chemical intermediate in the synthesis of
chlorinated solvents and compounds. It has also been used as a solvent for waxes, resins,
acetylcellulose, perfumes, dyes, lacquers, thermoplastics, fats, and phenols. It is used in
the extraction of rubber, as a refrigerant, in the manufacture of pharmaceuticals and
artificial pearls, and in the extraction of oils and fats from fish and meat. It has also been
used as a low-temperature extraction solvent for organic materials such as decaffeinated
coffee. The trans- isomer is more widely used in industry than either the cis- isomer or
the commercial mixture.

Sources of environmental exposure to 1,2-dichloroethene include: process and
fugitive emissions from its production and use as a chemical intermediate; evaporation
from waste water streams, landfills, and solvents; emissions from combustion or heating
of polyvinyl chloride and some vinyl copolymers; formation via anaerobic
biodegradation of some chlorinated solvents; and leaching from landfills. Most of the
1,2-dichloroethene released in the environment will eventually enter the atmosphere or
groundwater, where it may be subject to further biotic or abiotic degradation processes.

Inhalation of high levels of 1,2-dichloroethene can cause drowsiness, nausea,
tiredness, and in extreme cases, death. Ingestion of cis-1,2-dichloroethene can cause
decreased levels of hemoglobin and hematocrit in the blood. The USEPA has assigned
cis-1,2-dichloroethene a weight-of-evidence rating of “D” — *“Not classifiable as to

carcinogenicity”.

2-Hexanone (Amdur et al., 1991; ATSDR 1995c¢)

2-Hexanone is a clear, colorless liquid with a sharp odor. It is used as a paint
thinner, cleaning agent and solvent for dye printing and to dissolve oils and waxes; it is
also used in the lacquer industry. It is no longer manufactured or used in the United

States due to its harmful health effects. It is formed, however, as a waste product
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resulting from industrial activities such as making wood pulp and producing gas from
coal, and in oil shale operations.

2-Hexanone dissolves easily in water, and evaporates quickly into the air. In the
atmosphere, it may be broken down into other chemicals or may be removed by
precipitation. Also, microorganisms may metabolize 2-hexanone. Typically, 2-hexanone
does not bind to soils or sediment, and does not accumulate in plants and animals.

Inhalation of 2-hexanone can cause damage to the nervous system, including
weakness, numbness, and tingling in the skin of the hands and the feet.

2-Hexanone has not undergone a complete evaluation and determination by the

USEPA for evidence of human carcinogenic potential.

4-Methyl-2-pentanone (NTP Chemical Health and Safety Data, 1991b)

4-Methyl-2-pentanone is used as a solvent for paints, vamnishes, nitrocellulose,
lacquers, fats, oils, waxes, natural and synthetic gums, resins, cellulose esters and other
coating systems. It is also used in adhesives, as an alcohol denaturant, in the manufacture
of methyl amy] alcohol, and in extraction processes including extraction of uranium from
fission products and in organic synthesis.

This chemical is a poison by intraperitoneal route, moderately toxic by ingestion,
and mildly toxic by inhalation. It is an irritant of the skin, eyes and mucous membranes,
is narcotic in high concentrations, and is readily absorbed by the skin. Adverse health
effects resulting from exposure to 4-methyl-2-pentanone also include mental
sluggishness, irritation of the respiratory tract, gastroenteritis, dizziness, unconsciousness,
weakness, headache, nausea and vomiting. Lightheadedness, narcosis, incoordination,
loss of appetite, and diarrhea have also been reported. Exposure to high concentrations
may cause central nervous system depression, and prolonged skin contact may cause
drying of the skin.

4-Methyl-2-pentanone has mnot undergone a complete evaluation and

determination by the USEPA for evidence of human carcinogenic potential.

3587-001/RA A -3



Styrene (ATSDR, 1995d)

Styrene is a colorless liquid characterized by a sweet smell. However, it is
commonly combined with other chemicals which contribute to a sharper, less pleasant
odor. It is primarily a synthetic chemical which does not dissolve easily in water.

Styrene is manufactured for used in rubber, plastic, fiberglass, pipe, automobile
parts, food containers, and carpet backing products. Styrene is commonly found in
products as a polymer (polystyrene). Also, low levels of styrene occur in foods such as
fruits, vegetables, nuts, beverages, and meats.

Styrene enters the environment during the manufacture, use, and disposal of
styrene-based products, and can be found in the air, water, and soil. It breaks down in the
air within 1-2 days, and evaporates from shallow soils and surface water. It does not bind
easily to soils and sediments. The half-life of styrene in surface water is usually several
days, whereas in groundwater, the half-life is between 1-7 months. Bacteria metabolize
styrene in soil and water, and styrene is not known to accumulate in animals.

Inhalation of styrene can cause depression, concentration problems, muscle
weakness, tiredness, nausea, and irritation of the eyes, nose, and throat. Ingestion of
styrene is associated with red blood cell and liver effects.

Styrene has not undergone a complete evaluation and determination by the

USEPA for evidence of human carcinogenic potential.

SEMI-VOLATILE ORGANIC COMPOUNDS

Polyevelic Aromatic Hydrocarbons (PAHs) (Amdur et al., 1991; ATSDR, 1995f)

This class of chemicals consist of annelated aromatic (benzene) rings, and
includes benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene,
among others. These chemicals are probable human carcinogens (the USEPA has
assigned these chemicals a weight-of-evidence rating of “B2”), and occur in a number of
environmental products such as soot, coal tar, tobacco smoke, petroleum, combustion
engine exhaust, and cutting oils. These chemicals tend to occur in groups, and are

products of natural processes including volcano eruptions, forest fires, and combustion
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(particularly incomplete combustion) of coal, gas, wood, oil, and garbage. As pure
chemicals, PAHs generally exist as colorless, white, or pale yellow-green solids. They
can have a faint or pleasant odor.

The movement of PAHs in the environment depends on physicochemical factors
such as water solubility, and ability to evaporate into the air. PAHs generally do not
dissolve in water. They are present in air as vapors or stuck to small solid particles.
Some PAHSs evaporate into the atmosphere from surface waters, but most stick tightly to
solid particles and settle to the bottoms of rivers or lakes. In soils, PAHs are most likely
to stick tightly to particles. PAHs can break down to longer-lasting products by reacting
with sunlight and other airborne chemicals. Breakdown in soil and water can be
mediated by microorganisms.

Inhalation of PAHs have been linked with respiratory and immunological effects

in human beings, as well as with lung cancer.

Carbazole (NTP Chemical Health and Safety Data, 1991a)

Carbazole appears as white crystals, plates or leaflets. It is an important dye
intermediate and is used in making photographic plates sensitive to ultraviolet light. It is
a reagent for lignin, carbohydrates and formaldehyde. It is also used in the manufacture
of reagents, explosives, insecticides, lubricants and rubber antioxidants. It 1s an odor
inhibitor in detergents.

This chemical occurs in the products of incomplete combustion of nitrogen-
containing organic matter. It has been identified in mainstream cigarette smoke, crude
oils and coal tar. Carbazole may be harmful by ingestion, inhalation and skin absorption,
and may cause irritation. When heated to decomposition it emits toxic fumes of carbon
monoxide, carbon dioxide and nitrogen oxides.

Carbazole has not undergone a complete evaluation and determination by the

USEPA for evidence of human carcinogenic potential.
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PESTICIDES/PCBs

Aldrin (Amdur et al., 1991)

Aldrin is an organochlorine pesticide classified as a carbamate. It is a tan to dark
brown solid with a mild chemical odor. As an insecticide, it acts by poisoning the central
nervous system of the target organisms. It is known to interfere with membrane transport
of ions, inhibit selective enzymatic activities, and contribute to the release and/or
persistence of chemical transmitters at nerve endings. While aldrin is known to alter
immune function in rodents, it is unclear whether similar effects can be had on human
beings.

Aldrin is classified as a probable human carcinogen by the USEPA (weight-of-

evidence rating of “B2”), and can be epoxidized to another pesticide — dieldrin.

Aroclor 1254, Aroclor 1260 (ATSDR, 1997f)
Aroclor 1254 and Aroclor 1260 are congeners of the polychlorinated biphenyls

(PCBs) class of chemicals. These are synthetic chemicals of high stability and low
flammability; they are either oily liquids or solids, are colorless to light yellow, and have
no known smell or taste. PCBs enter the environment as mixtures containing from 12 to
68 percent chlorine, and are known to be highly persistent in the environment.
Commercial uses of PCBs include insulating material in electrical capacitors and
transformers, plasticizers, in waxes, and in paper manufacturing. PCBs are known to
bioconcentrate in fish and marine mammals: they have been detected in these organisms
at levels hundreds of thousand times higher than the levels in the water. In general, the
higher degree of chlorination, the more resistant to biodegradation and the more
persistent in the environment PCBs are.

PCBs are ubiquitous in the environment. Besides exposure via animal ingestion
(because of the ability of PCBs to bioconcentrate, these chemicals have been found at
various points in the food chain, including birds, dairy cattle, and so forth), indoor air
inhalation of PCBs, and dermal contact and ingestion of PCBs via contaminated soil are
also possible. It has been found that PCB levels in air, water, and soil have generally

decreased since their halt in production in 1977.
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Health effects of PCBs include skin irritation (e.g., acne and rashes), irritation of
the nose and lungs, general weakness, numbness of the limbs, respiratory symptoms,
altered immune response, and damage to the liver. PCBs have been classified as
probable human carcinogens (USEPA-assigned WOE of “B2”) by the USEPA.

INORGANIC CHEMICALS

Metals (Williams and Burson, 1985).

Metals can result from numerous industrial operations. Their use by human
beings influences the potential for health effects in at least two significant ways: first, by
environmental transport via air, water, soil, and food; second, by altering the speciation
or biochemical form of the element.

Metals can be absorbed by the human body via respiratory and gastrointestinal
(GI) absorption. They can then be excreted by the kidneys, GI tract, enterohepatic
circulation, and through minor pathways such as the hair, nails, saliva, perspiration,
exhalation, lactation, and exfoliation of skin.

The mechanisms by which metals exert toxic effects are enzyme inhibition,
indirect effects, substitution for essential metals, and metals imbalance. Similar to other
toxic chemicals, there is often little correlation between the sensitivity of an organ or
tissue to the toxic effects of a metal and the concentration of the metal in that tissue.

Some tissues can sequester toxic metals in more or less biologically inactive forms.

Of the COPCs selected, the following is classified as a “human carcinogen”
(USEPA-assigned weight-of-evidence rating of “A”): arsenic.

Arsenic and arsenic compounds found in nature tend to be less harmful than
inorganic arsenic compounds. Inorganic arsenic compounds are used in wood
preservation, insecticides, and weed killers. Exposure to inorganic arsenic can cause
swelling, nausea, vomiting, diarrhea, cardiovascular damage, and death. Arsenic 1s
known to increase risks to lung, skin, bladder, kidney, and liver cancers (ATSDR,

1993a).
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The following inorganic COPCs are classified as “probable human carcinogens™
(USEPA-assigned weight-of-evidence rating of “B1” or “B2”): antimony, beryllium,
cadmium, and lead.

Antimony is a silvery-white metal used as a component in alloys which are then
used in lead storage batteries, solder, sheet and pipe metal, bearings, castings, and pewter.
Antimony compounds are also used in paints, ceramics, and fireworks. Exposure to
antimony can cause irritation to the eyes and lungs, heart and lung problems, stomach
pain, diarrhea, vomiting, and stomach ulcers (ATSDR, 1995b).

Beryllium is a hard, grayish metal found in mineral rocks, coal, soil, and volcanic
dust. Beryllium compounds are commercially mined, and the beryllium is purified for
use in electrical, machine, and aircraft parts, ceramics, nuclear weapons, and mirrors.
Exposure to beryllium can cause inflammatory reactions, pneumonia, weakness, and
fatigue (ATSDR, 1993b).

Cadmium is a naturally occurring soft, silver-white metal. It is usually found as a
mineral combined with other elements such as oxygen, chlorine, or sulfur. All soils and
rocks, including coal and mineral fertilizers, contain some cadmium. Cadmium has no
definite taste or odor. Inhalation of cadmium can cause lung and bone damage.
Ingestion of cadmium can cause stomach irritation, vomiting, diarrhea, and kidney
damage (ATSDR, 1999b).

Lead is a naturally occurring bluish-gray metal used in batteries, ammunition,
solder, pipes, roofing, paints, and X-ray shielding apparati. Chronic exposure to low
levels of lead may result in hematologic (blood and blood-forming), neurobehavioral,
kidney, and other effects in humans. Effects such as slowed nerve conduction velocities,
altered testicular function, reduced hemoglobin production, and other signs of impaired
heme synthesis, and blood pressure effects have been observed in adults. Children, who
represent a sensitive portion of the population, may experience an array of
pathophysiological effects. Electrophysiological effects, impaired cognitive performance
(as measured by IQ tests, performance in school, and other means), heme synthesis
impairment, inhibition of pyrimidine and alanine synthesis, interference with vitamin D
hormone synthesis, and early childhood growth reductions have been observed in

children. In addition, factors influencing neurological development such as low birth
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weights and decreased gestational age and deficits in mental indices have been reported
in infants (ATSDR, 19994d).

The following inorganic COPCs are “not classifiable as to human
carcinogenicity” (USEPA-assigned weight-of-evidence rating of “D”): aluminum,
barium, chromium (III), copper, manganese, mercury, selenium, silver, and zinc.

Aluminum is a flexible, silver-white metal used in cooking utensils, containers,
appliances, and building materials. Exposure to high levels of aluminum can cause skin
rashes, respiratory problems, nervous system disorders, and bone disease (ATSDR,
1999a).

Barium is a naturally occurring silvery-white metal. Barium compounds are used

by the oil and gas industries to make drilling muds, and in paint, bricks, tiles, glass,
rubber, and in medical examinations. Exposure to barium can lead to difficulties in
breathing, increased blood pressure, changes in heart rhythm, stomach irritation, brain
swelling, muscle weakness, and damage to the liver, kidney, heart, and spleen (ATSDR,
1995b).

Chromium is a naturally occurring metal which is found in several oxidation
states. It is used in the production of stainless steel, chrome pigments, chrome salts, and
as an anticorrosive in cooking systems, boilers, and oil drilling muds. Chromium III is
not known to convert to chromium VI (which is known to be carcinogenic) and is not
associated with irritation and corrosiveness, although chromic compounds and
manufacturing processes are known to have such effects (Amdur et al., 1991). All forms
of chromium can be toxic at high levels, but chromium III is less toxic than chromium
VI. (ATSDR, 1993c)

Copper is a reddish metal that occurs naturally in rock, soil, water, sediment, and
air. It is used in U.S. pennies, electrical wiring, water pipes, and alloys such as brass and
bronze. Exposure to copper can lead to nose, mouth, and eye irritation, headaches,
dizziness, nausea, stomach cramps, and diarrhea (ATSDR, 1990a).

Manecanese is a naturally occurring essential metal used in alloys, dry-cell

batteries, electrical coils, ceramics, matches, glass, dyes, fertilizers, welding rods, and as

animal food additives. Exposure to manganese can lead to respiratory disorders, liver
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cirrhosis, and central nervous system damage, including irritability, difficulty in walking,
and speech disturbances (ATSDR, 1992).

Mercury is a naturally occurring metal which can be found as a shiny, silver-
white, odorless liquid, and if heated, as a colorless, odorless gas. Mercury is often used
in compounds as “salts,” and are often white powders or crystals. Metallic mercury
compounds are used to produce chlorine gas and caustic soda, in thermometers, dental
fillings, batteries; mercury salts are used in skin-lightening creams and as antiseptic
creams and ointments. Exposure to mercury can cause damage to the brain, kidneys, and
developing fetus, as well as lung damage, nausea, vomiting, diarrhea, increases in blood
pressure or heart rate, skin rashes, and diarthea (ATSDR, 199%¢).

Selenium is a naturally occurring metal commonly found in rocks and soil. It is
typically found combined with sulfide minerals, or with silver, copper, lead, and nickel
minerals. Selenium compounds are used in anti-dandruff shampoos, and in other
industrial applications.

Selenium particles can settle to the ground, or be removed from the air by
precipitation. Soluble selenium compounds in agricultural fields can leave the field in
irrigation drainage water. Also, selenium can collect in animals that live in water
containing high levels of selenium.

Exposure to high levels of selenium can cause dizziness, fatigue, pulmonary
edema, and bronchitis. Dermal contact can lead to rashes, swelling, and pain. Although
selenium is required in the human diet, overconsumption of selenium can lead to brittle
hair, deformed nails, and loss of feeling and control in the arms and legs (ATSDR,
1997¢).

Silver is a naturally occurring metal which is used in eating utensils, coins, and
jewelry; silver compounds are used in the manufacture of photographic plates, indelible
inks, and for medicinal purposes. Exposure to silver and silver compounds can cause
eye, skin, and lung irritation, and damage to the gastrointestinal system, kidneys, lungs,
and cardiovascular system (ATSDR, 1990b).

Zinc is a bluish-white shiny metal found commonly in the earth’s crust. It is used
in rust-preventing coatings, dry cell batteries, alloys, paint, ribber, dyes, wood

preservatives, and ointments. Zinc is an essential dietary element, but overexposure can
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lead to stomach cramps, nausea, vomiting, anemia, pancreas damage, and lower levels of
high density lipoprotein cholesterol. Inhalation of zinc dust can cause lung damage and
fever (ATSDR, 1995h).

The following inorganic COPCs do not have USEPA-assigned weight-of-
evidence ratings: iron, nickel, thallium, and vanadium.

Iron is a malleable, ductile, and metallic silver-white metallic element. It is found
in meteorites and in most igneous rocks. Iron is the most widely used metal, and is used
in numerous applications. It is an essential element in the human diet and is utilized in
the formation of hemoglobin and is contained in some enzymes. Iron tends to be
conserved in the human body, and is excreted through the gastrointestinal tract and
through the loss of blood. Chronic oral iron intoxication can lead to hemosiderosis (a
generalized increase in the iron content of the body tissues, particularly the liver or the
spleen), or hemochromatosis (marked by the accumulation of iron and fibrotic changes in
the affected organ, most often the liver). Pulmonary siderosis can result from inhalation
of iron dust or fumes (Amdur et al., 1991).

Nickel is a hard silvery-white metal used to make stainless steel and other metal
alloys. Exposure to nickel can cause skin rashes, asthma attacks, and respiratory
disorders (found primarily in workers exposed to nickel dust) (ATSDR, 1997d).

Thallium is a bluish-white metal used mostly in manufacturing electronic devices,
switches, and closures, primarily for the semiconductor industry, and in the manufacture
of special glass and for certain medical procedures. Exposure to thallium can cause
nervous system effects, vomiting, diarrhea, temporary hair loss, effects on the heart,
lungs, liver, and kidneys, and death (ATSDR, 1995¢).

Vanadium is a naturally occurring white-to-gray metal, often found as crystals,
and is usually found in compound form with oxygen, sodium, sulfur, or chloride.
Vanadium is used in alloys for special kinds of steel which are used for automotive parts,
springs, and ball bearings; vanadium is also used in rubber, plastics, ceramics, and in
aircraft engines. Exposure to vanadium can cause lung, throat, and eye irritation, and

chest pain (ATSDR, 1995g).
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OTHER CHEMICALS

Cyanide (ATSDR, 1997b)

Cyanide and hydrogen cyanide are used in electroplating, metallurgy, chemical
and plastic production, and photographic development. Cyanide can cause breathing
difficulties, heart pains, vomiting, headaches, brain and heart damage, and death. Cyanide
is “not classifiable as to human carcinogenicity” (USEPA-assigned weight-of-evidence

rating of “D”).
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ATTACHMENT III
TOXICOLOGICAL PROFILES OF CHEMICALS OF POTENTIAL
ECOLOGICAL CONCERN

Volatile Organic Chemicals

Volatile organic chemicals of concern have high vapor pressures and, therefore,
would be expected to volatilize readily from surface water to the atmosphere. Once
released to the atmosphere, these chemicals are rapidly photodegraded.

In subsurface soil, these chemicals degrade slowly, are water soluble, and may
leach into groundwater. These chemicals have low octanol/water coefficients (log Kow)
and, therefore, do not adsorb to sediment or particulate matter present in the water
column.

Bioconcentration is usually reported as the bioconcentration factor (BCF), which
is the concentration of the chemical in the organism at equilibrium divided by the
concentration of the chemical in water. BCFs correlate with the octanol/water coefficients
and solubility of a chemical. Since volatile organic chemicals have low octanol/water
coefficients and high water solubility, these chemicals have a low potential to

bioconcentrate in organisms (Howard, 1990).

Carbon disulfide

Carbon disulfide is a clear, colorless, flammable liquid that is heavier than water.
It is moderately soluble in water. Concentrations of between 1 to 1,000 milligrams will
mix with a liter of water. Carbon disulfide is non-persistent in water, with a half-life of
less than 2 days. About 99.8% of carbon disulfide will eventually end up in air; the rest
will end up in the water.

Acute toxic effects may include the death of animals, birds, or fish, and death or
low growth rate in plants. Acute effects are seen two to four days after animals or plants
come in contact with a toxic chemical substance. Carbon disulfide has moderate acute
toxicity to aquatic life. No data are available on the short-term effects of carbon disulfide

to plants, birds, or land animals.
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Chronic toxic effects may include shortened life span, reproductive problems.
lower fertility, and changes in appearance or behavior. Chronic effects can be seen long
after first exposure(s) to a toxic chemical. Carbon disulfide has high chronic toxicity to
aquatic life. No data are available on the long term effects of carbon disulfide to plants,
birds, or land animals.

The concentration of carbon disulfide found in fish tissues is expected to be
somewhat higher than the average concentration of carbon disulfide in the water from
which the fish was taken.

(Source: gopher://ecosys.drdr.Vi...xics/Carbon%20Disulfide)

Semi-Volatile Organic Chemicals
Polycyclic Aromatic Hydrocarbons (PAHs)

PAHs contain only carbon and hydrogen and consist of two or more fused
benzene rings in linear, angular or cluster arrangements. In general, most PAHs can be
characterized as having low vapor pressure, low water solubility, low Henry’s Law
constants, high log Kow, and high organic carbon partition coefficients (Koc).

High partition coefficients and low solubilities suggest that PAHs are likely to be
adsorbed onto sediment or soil particles. Conversely, these properties indicate that most
PAHs will not readily volatilize into the atmosphere.

Although PAHs are regarded as persistent in the environment, they are degradable
by microorganisms. Environmental factors, microbial flora and physicochemical
properties of the PAHs themselves influence degradation rates and degree of degradation.
Important environmental factors influencing degradation include temperature, pH, redox
potential and microbial species. Physicochemical properties include chemical structure,
concentration and lipophilicity.

In general, PAHs show little tendency to biomagnify in food chains, despite their
high lipid solubility, probably because most PAHs are rapidly metabolized (Eisler, 1987).
Plant roots are not discriminating in the uptake of small organic molecules (molecular
weight less than 500) except on the basis of polarity. The more water-soluble molecules
pass through the root epidermis and translocate throughout the plant and are eventually

volatilized from the leaves (Efroymson et al., 1997). Wildlife will have limited exposure
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to these chemicals. Potential exposure could occur through direct contact with or

accidental ingestion of contaminated soil or through the terrestrial food chain.

Inorganic Chemicals

In a terrestrial setting, inorganic chemicals released to the environment
accumulate in the soil (Sposito and Page, 1984). Mobility of these trace elements in soil
is low and accumulated inorganics are depleted slowly by leaching, plant uptake, erosion.
or chelation. The half-life of trace elements in a temperate climate ranges from 75 years
for cadmium to more than 3,000 years for zinc.

The transport of trace elements in soil may occur via the dissolution of inorganic
chemicals into pore water and leaching to groundwater, or colloidal or bulk movement
(i.e., wind or surface water erosion). The rate of trace element migration in soil is
affected by the chemical, physical and biological characteristics of the soil. The most
important characteristics include: Eh-pH system; cation exchange capacity and salt
content; quantity of organic matter; plant species; water content and temperature; and
microbial activity.

Most inorganic chemicals may exist mainly as cations in the soil solution, and
their adsorption therefore depends on the density of negative charges on the surface
colloids (Alloway, 1990). Sandy soils, such as those found at the site, characteristically
have low cation exchange capacities, low organic content and low pH. This suggests that
the inorganic chemicals at the site are not adsorbed to soil particles as readily as to clayey
soil. These inorganic chemicals could be mobilized to deep soil layers, to groundwater,
or to the aquatic environment.

Inorganic chemicals that do mobilize from the soil into the water column are most
mobile under acid conditions and increasing pH usually reduces their bioavailability.
Generally, inorganic chemicals do not exist in soluble forms for long and generally
accumulate in bottom sediment. Once in the sediment, most inorganic chemicals sorb
onto hydrous iron and manganese oxides, clayey minerals and organic materials and are
eventually partitioned into the sediments. Inorganic bioavailability from the sediment is

enhanced under conditions of low pH, high dissolved oxygen, high temperature, and
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oxidation state. During these conditions, inorganic chemicals become soluble and freely
move in the interstitial pore water and the water column (MclIntosh, 1992).

Inorganic chemicals may be bound to exterior exchange sites on plant roots and
not actually taken up. They may enter the root passively in organic or inorganic
complexes or actively by way of metabolically controlled membrane transport. Once in
the plant, an inorganic chemical can be stored in the root or translocated to other plant
parts. Wildlife will have limited exposure to these chemicals. Potential exposure could
occur through direct contact with or accidental ingestion of contaminated soil or through
the terrestrial food chain.

Like the terrestrial food chain, chemicals could be mobilized in the aquatic food
chain. Roots of aquatic macrophytes can mobilize and uptake chemicals that are bound
to sediments. Wildlife could be exposed by contact or ingestion of surface water and
sediment or through the aquatic food chain. Therefore, a moderate potential for exposure
exists for aquatic macrophytes and wildlife inhabiting the site to the chemicals of

potential ecological concem.
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