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Executive summary

The Hanna Furnace property is a vacant industrial property currently
owned by the City of Buffalo. The Hanna Furnace property surrounds
the eastern portion of the Union Ship Canal, and encompasses
approximately 113 acres, including the Former Manufacturing Area.
The Former Manufacturing Area occupies approximately 32 acres of the
Hanna Furnace property at the southern edge of the City of Buffalo in
Erie County.

The Hanna Furnace property has been characterized during several
previous investigations. Based on the findings of the investigations, the
size of the property, the property’s historic use, and the City’s
contemplated use of the property, the Hanna Furnace property has been
subdivided into four subparcels for future developmental considerations.
This Remedial Action Work Plan (RAWP) has been prepared to support
a voluntary cleanup of the Former Manufacturing Area (Subparcel 2; the
Site), which will allow future redevelopment of the Former
Manufacturing Area for office and light industrial uses.

Constituents of potential concern

The environmental investigations found that while impacts to surface
soil, subsurface soil, and ground water have been detected, the
magnitude of the impacts are considered to be minimal and consistent
with the historic industrial use and type of fill that is present on the Site.
Of the constituents detected in soil and ground water, semi-volatile
organic compounds (SVOCs), specifically polycyclic aromatic
hydrocarbons (PAHs), and metals were most prevalent. Volatile organic
compounds (VOCs) and polychlorinated biphenyls (PCBs) were
sporadically detected, and when encountered, were detected at
concentrations significantly below site-specific action levels (SSALs)
and regulatory soil and ground water standards and guidance. The
results of the investigation have indicated that the constituents of
potential concern are:

e PAHs, which were found to be present in soil across the Site.
However, the concentrations are well below SSALs with the
exception of one localized location. Ground water sampled
contained fewer PAHs at lower concentrations. This is to be
expected as the mobility of PAHs in the environment is relatively
low.

s Metals were detected at concentrations that exceed SSALSs at several
locations on the Site. Constituents that exceeded the SSALs in one
or more soil samples were arsenic, barium, chromium, lead, and
mercury. The distribution is generally considered to be sporadic and

O’Brien & Gere Engineers, Inc.
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Executive summary

likely fill-related. Metals were also detected sporadically in ground
water at concentrations that exceeded ground water standards. This
suggests that they may be related to fill present at individual
locations and not migrating with the ground water.

* Petroleum-related non-aqueous phase liquid (NAPL) was found to be
present within shallow soils in two general areas: north of the 2-story
brick building and north and east of the former Oil Shack.

* Elevated pH was detected in ground water in three monitoring wells
on the Site. The source of the elevated pH is suspected to be the pig
iron building located on Subparcel 1.

The cleanup plan

In order to reduce potential exposure risks associated with direct contact
with soil/fill material the entire Site will be covered as part of
redevelopment activities. In addition, NAPL-impact soils will be
removed and either treated on-site or disposed at a permitted off-site
disposal facility. The cover system will be placed directly on top of the
regraded soil/fill material and will include clean soil for vegetated areas,
asphalt for roads and parking lots, or concrete for sidewalks, buildings
and heavy use areas. Surface coverage over the entire redeveloped
subparcel or portion thereof will be required as a pre-condition of
occupancy. An Operation, Monitoring & Maintenance Work Plan to
evaluate the performance of the cover system is included as Appendix A
and will be implemented following remediation of the Site. Deed
restrictions will also be placed on the Site to limit activities to office and
light industrial uses.

Protection of on-site workers and the off-site community, including
surrounding residents and businesses as well as potential future
commercial and public users of the Site during the redevelopment
activities, are addressed through Chapter 7 of this RAWP, which
includes health and safety requirements and a Community Air
Monitoring Plan.  Soil/fill management procedures are provided in
Chapter 6 of this RAWP, which describes procedures for handling
soil/fill material during redevelopment activities and for placement of the
cover system.

Remedy evaluation

The proposed cover system is intended to be protective of human health
and the environment. The primary exposure pathway at the Site (metals
and PAHs in soil and high pH in ground water) is via direct contact. The
proposed plan of covering the on-site fill material with clean soil,
pavement or buildings as part of the site redevelopment will minimize
the potential for direct contact with soil and is therefore protective of
human health and the environment. Results of ground water sampling
indicated that constituents present in the soil/fill material have not
significantly impacted ground water quality with the exception of
elevated pH. Ground water is not used at the Site and therefore no direct

Final: November 7, 2002
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contact with elevated pH ground water is anticipated except during
invasive construction activities.

The RAWP includes provisions for routine monitoring and maintenance
of the cover, and procedures for the proper analyses and management of
soil/fill that may be excavated or disturbed in the future. In addition, a
set of SSALs have been established reflecting the previously
characterized level of contamination at the Site. As part of the remedial
action, soil/fill that is excavated or otherwise moved during the
development of the Site will be analyzed. If concentrations are below
action levels the soil/fill may be used on-site, and properly covered. A
detailed discussion of the protectiveness and effectiveness of the
remedial action is provided in Chapter 5 of this RAWP.

O’Brien & Gere Engineers, Inc. vi Final: November 7, 2002
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1. Introduction and purpose

1.1. Overview and objectives

The Hanna Furnace property is a vacant industrial property currently
owned by the City of Buffalo. The Hanna Furnace property surrounds
the eastern portion of the Union Ship Canal, and encompasses
approximately 113 acres, including the Former Manufacturing Area.
The location of the Hanna Furnace property is shown on Figure 1-1. The
Hanna Furnace property has been characterized during several previous
investigations. Based on the findings of those investigations together
with the size of the Hanna Furnace property, its historic use, and the
City's current developmental needs and plans, the Hanna Furnace
property has been subdivided into four subparcels for future
developmental considerations. The Former Railroad Yard has been
designated Subparcel 1. Subparcel 2 comprises the Former
Manufacturing Area. Subparcel 3 consists of an area surrounding the
Union Ship Canal 200-feet wide on each side. Subparcel 4 includes the
Former Filter Cake/Flue Ash Disposal Area located to the north of the
Union Ship Canal. These subparcels are shown on Figure 1-2. These
subparcels will be considered separately during future environmental
investigatory and remedial activities, as well as during redevelopment
activities at the Hanna Furnace property. This Remedial Action Work
Plan (RAWP) has been created specifically for the Former
Manufacturing Area (Subparcel 2; the Site).

The objective of this RAWP is to set guidelines for management of soil
material prior to and during redevelopment activities. This RAWP
addresses environmental concerns related to soil management and
remediation of localized areas. This plan is not intended to serve as a
design document for construction activities related to redevelopment
activities. It is the developer’s responsibility to prepare a design that
incorporates the requirements for cover and soil management as set forth
in this RAWP. . The developer will prepare a construction completion
report to document compliance with the RAWP.

For the convenience of the developer, and to provide consistency
between Subparcels 1 and 2, sections of the February 2002 Remedial
Action Work Plan for the Former Railroad Yard Area (Subparcel 1) by
Malcolm Pirnie, Inc. have been restated, where appropriate. In other
areas the Malcolm Pirnie document is referenced for more detail, if
needed. The developer should note, however, that this document does
contain specific information pertaining solely to Subparcel 2.
Specifically, management of NAPL-impacted soils is necessary on
Subparcel 2 only and therefore not discussed in the February 2002
Remedial Action Work Plan for Subparcel 1.

Final: November 7, 2002
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1.2. Site history

The Site consists of a 32-acre portion of the Hanna Furnace property
located at the southern edge of the City of Buffalo in Erie County (F igure
1-1). This portion of the property was once the main manufacturing area.
Structures formerly located on the Site included several production
buildings, four blast furnaces, and various support structures. The Hanna
Furnace property is bordered to the west by New York State Route 5, to
the south by the Lackawanna Commerce Park, to the east by railroad
tracks, and to the north by wetland areas, and the former Shenango Steel

property.

The Buffalo Union Steel Corporation purchased the manufacturing area
in 1900. The Union Ship Canal was constructed near the northern edge
of the Buffalo Union Steel property in 1910 to service the facility. Pig
iron manufacturing commenced during the period of 1900 to 1915 with
the construction of blast furnaces. Following the construction of the
blast fumnaces, the Hanna Furnace Company acquired the property from
Buffalo Union Steel. The National Steel Company subsequently
purchased the property in 1929, and the corporate entity became know as
the Hanna Furnace Corporation.

Iron ore, lime, coke and other raw materials were received via the canal,
and were stockpiled along the northern and southern edges of the canal.
Additionally, the pig iron manufactured at the Site was transported to
customers via the network of railroads at and near the Hanna Furnace

property.

The Hanna Furnace Corporation ceased all operations in 1982 due to
foreign competition and to the closure of the Shenango Fumace
Company, a primary recipient of pig iron from the Hanna Furnace
Corporation.

The Jordan Foster Scrap Corporation purchased the Hanna Furnace
property in 1983 and subsequently dismantled many of the buildings.
The Jordan Foster Scrap Corporation filed for bankruptcy during 1986,
and leased the Hanna Furnace property briefly to the Equity Scrap
Processing Company. In 1998, the City of Buffalo gained title to the
Hanna Fumace property due to nonpayment of taxes. The Hanna
Furnace property has been essentially unoccupied and unsecured since
1986.

Demolition of structures at the Site is being completed in two phases.
Phase I was completed in late April 2002 and involved the demolition of
the on-site structures with the exception of the blast furnaces. Some of
the brick and concrete from the building demolition was used to fill
below-grade foundations. The bulk of this material was crushed and
recycled for off-site uses. The second phase of the program will include
demolition of the blast furnaces and removal of any foundations that

O’Brien & Gere Engineers, Inc.
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1. Introduction and purpose

extend above grade. Following removal of the structures, hydroseeding

will be used to vegetate the area, or the Site will be completely graded,
covered, and vegetated.

Final: November 7, 2002 3 O’Brien & Gere Engineers, Inc.
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2. Previous investigations

2.1. Chronology

Several environmental investigations have been performed at the Hanna
Furnace property over the last 20 years by various agencies, none of
which concluded that remedial action was necessary. However, the areas
investigated at the Hanna Furnace property have varied between
investigations; therefore, it is important to keep in mind the area of
investigation when evaluating and comparing data results and
recommendations. The following is a chronological summary of the
significant investigations performed at the Hanna Furnace property and
the results or recommendations of each:

* In 1979 Rupley, Bahler, and Blake, Consulting Engineers prepared a
Solid Waste Management Facility Report for the Hanna Furnace
Corporation. This report includes an evaluation of surface water
quality in the Union Ship Canal and an on-property pond located on
Subparcel 4. The water samples contained phenols and soluble iron
at concentrations above New York State Class GA (drinking water)
ground water standards. It should be noted that groundwater is not
used as a drinking water supply in the area of the Hanna Furnace

property.

» In April 1982, after the cessation of pig iron manufacturing at the
Site, the Erie County Department of Environmental Protection
inspected the Hanna Furnace property and prepared a report entitled
Inactive Site Profile Report. The report recommended that the New
York State Department of Environmental Conservation (NYSDEC)
downgrade the classification of the Hanna Furnace property to a
“class F” which pertains to a site where no further action is
warranted and little to no environmental hazard potential exists.

e In 1983, the NYSDEC, after inspection of the Hanna Furnace
property, prepared an Inactive Hazardous Waste Disposal Site
Report, also known as the “Registry”. The on-property inactive
landfill was assigned a site number (# 915029). The Hanna Furnace
property was initially assigned a classification of 2A, which indicates
a potential hazardous waste site with insufficient data to properly
characterize potential site issues.

e Also in 1983, the United States Geological Survey (USGS) drilled
and sampled seven test borings on the north side of the Union Ship
Canal. Samples from these borings were analyzed for a short list of
heavy metals. In their report entitled Drafi Report of Preliminary

Final: November 7, 2002 5 O’Brien & Gere Engineers, Inc.
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Evaluation of Chemical Migration to the Niagara River from
Hazardous Waste Disposal Sites in Erie and Niagara Counties. the
USGS concluded that there was potential for lateral migration of
contaminants at and away from the Hanna Furnace property. No
samples were collected in the Former Manufacturing Area during
this investigation.

In 1985, a site inspection and Phase 1 investigation was performed
for the NYSDEC by Engineering-Science and Dames & Moore. The
Phase 1 investigation was limited to areas north of the Union Ship
Canal and included a records search and scoring the Hanna Furnace
property using the Hazard Ranking Scoring (HRS) system. The
study area was assigned a score of 8.73 out of 100 in the Phase I
report. Sites with scores greater than 28.5 are generally considered
to pose an immediate threat to human heaith and the environment
and are recommended for placement on the National Priorities List.
Additional data needs were identified by the Phase | investigation
and a Phase Il investigation was recommended and outlined.

In 1988, Recra Environmental, Inc. (Recra) performed a Site
Characterization and Environmental Assessmen! for the New York
State Department of Transportation. The characterization and
assessment included the entire 113-acre Hanna Furnace property.
The work involved the collection of samples of surface and
subsurface soil/fill, surface water, sediment and ground water,
performance of a risk assessment, and an evaluation of remedial
alternatives. The investigation included the collection and analysis
of eight surface soil samples, six subsurface soil samples, and two
ground water samples in the Former Manufacturing Area. The soil
and ground water samples were analyzed for arsenic, chromium,
copper, lead, total cyanide, oil and grease, ammonia, and
polychlorinated biphenyls (PCBs). Analytical results indicated
elevated levels of metals and low (less than 1 part per million)
concentrations of PCBs in the soil samples. Ground water samples
from the monitoring wells contained arsenic, chromium, lead, and
cyanide at concentrations above the class GA standards. The pH of
the ground water was also above the range of the class GA standard.
The HRS score of the Hanna Furnace property was recalculated
using the data collected from the site characterization. The revised
HRS, as scored by Recra, remained low at 12.28 out of 100, and
Recra concluded that the Hanna Furnace property does not pose an
immediate threat to human health and the environment.

In 1990, the NYSDEC collected two surface soil samples (one
composite and one discrete) from the Former Manufacturing Area
for analysis of PCBs. The composite sample was collected from
three locations in the vicinity of the oil shack building where it was
identified that transformer salvaging apparently had been conducted.
The discrete sample was collected from oil-stained soil in the
vicinity of a suspected transformer pen in the southwest corner of the
Site, near the former office building. PCBs were not detected in
either sample.

O’Brien & Gere Engineers, Inc.
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2. Previous investigations

In 1994, the NYSDEC collected 36 surface soil samples from the
Hanna Fumnace property, of which 13 were collected in the Former
Manufacturing Area. The 13 samples were analyzed for PCBs using
immunoassay techniques, and were analyzed for metals (arsenic,
barium, cadmium, chromium, copper, lead, mercury, nickel, and
selenium) using standard laboratory methodologies. PCBs were not
detected in the samples, and detected metals, except for silver, were
at concentrations exceeding the current NYSDEC soil cleanup
guidelines in at least one sample.

In 1995, ABB Environmental Services performed a Preliminary Site
Assessment (PSA) for the NYSDEC at the Hanna Furnace property.
The PSA included not only the 113-acre Hanna Furnace property but
also the adjacent Shenango Steel Site. The purpose of the PSA was
to more thoroughly characterize the Hanna Furnace property,
recalculate the site score using the HRS system, and reclassify the
Hanna Furnace property. Of the sampling conducted during the
PSA, five surface soils, two subsurface soils, and two ground water
samples were collected from the Former Manufacturing Area. In
addition water and sediment samples were collected from eight
sumps or trenches. The samples were analyzed for Target
Compound List (TCL) volatile organic compounds (VOCs), semi-
volatile organic compounds (SVOCs), pesticides/PCBs, and Target
Analyte List (TAL) metals plus total cyanide. The surface soil
samples were also analyzed for EPToxicity metals. One sample of
the sump water and each of the sump sediment samples were also
analyzed for EPToxicity metals, corrosivity, reactivity, and

ignitability.

Analytical results for the surface soil samples indicated that SVOCs,
primarily polynuclear aromatic hydrocarbons (PAHs), and a number
of metals were detected at concentrations exceeding the NYS TAGM
4046 soil cleanup guidelines. Metals were detected in the
EPToxicity analysis at concentrations below levels for characteristic
hazardous waste. The analytical results for the two subsurface
samples indicated that no VOCs, SVOCs, pesticides, or PCBs were
detected, and a number of metals were detected at concentrations
exceeding the soil cleanup guidelines.

Analysis of the ground water samples indicated that only iron,
magnesium, manganese, and sodium were detected at concentrations
exceeding the New York State Glass GA Groundwater Quality
Standards. VOCs, SVOCs, and pesticides/PCBs were not detected in
the ground water samples.

Analysis of the sump samples revealed the presence of SVOCs and a
number of inorganic constituents. Several sump sediment samples
also contained detectable concentrations of pesticides. The pH of the
sump water sample was 12.3.

Final: November 7, 2002
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

No disposal of listed or characteristic hazardous waste was
documented at the Hanna Fumace property.  Therefore, the
NYSDEC removed the Hanna Furnace property from its Registry of
Inactive Hazardous Waste Disposal Sites.

In 1997, Ecology and Environment, Inc. (E&E) performed an
Environmental Site Assessment for the Buffalo Urban Renewal
Agency. The objective of the assessment was to summarize
available and pertinent environmental information, to identify
variations in current site conditions relative to those defined in
earlier investigations, and to identify potential areas of concern. The
assessment involved a review of records as well as the performance
of three site inspections. The assessment report presented the
findings in order of environmental concern by area. Within the
Former Manufacturing Area, the following concerns were identified:

* potential contamination in the machine shop (2 story brick
building)

* discolored firebrick at blast furnace No. 3

*  an area containing brown black material with lack of vegetation
* sediment contamination within sumps and trenches

* oil and lubricant staining in Oil Shack

* potential releases from an AST in the former coal bin

e drums

* elevated pH in monitoring wells MW-104, MW-105 and MW-
106.

In May 2000, Malcolm Pimnie, Inc. developed a Qualitative Human
Health and Ecological Risk Assessments for the Hanna Furnace
property Former Railroad Yard. The purpose of the risk assessment
was 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. The risk
assessments concluded that, given the redevelopment plans for the
Hanna Furnace property, exposures to future on-site workers and
trespassers and wildlife would be effectively precluded by covering
the Former Railroad Yard with 12 inches of vegetated soil, asphalt,
Oor concrete.

On February 13, 2001, Malcolm Pimie, Inc. reported that a
petroleum product was observed in split spoon samples collected
from a boring completed near the large, two-story brick building at
the Subparcel 2. The observations were made during the
implementation of a geotechnical sampling program being conduced
by Barron & Associates, P.C. for the Ciminelli Development
Company. Observations in the boring indicated that the sheen was
visible in the split spoon collected from the interval of 4 to 6 feet
below grade level (bgl). The three subsequent split spoons (6 to §

O’Brien & Gere Engineers, Inc.
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2. Previous investigations

feet, 8 to 10 feet, and 10 to 12 feet bgl) also contained petroleum
product. The product was described as a light brown to brown
viscous fluid with a petroleum odor. The advancement of the boring
was halted at 18 feet bgl so that the underlying lacustrine clay would
not be penetrated.

e In July/August 2001 Environmental Resources Management (ERM)
performed a site investigation at Subparcel 2 of the Hanna Furnace
property on behalf of the NYSDEC. ERM conducted the
investigation in accordance with the Work Assignment prepared by
O’Brien and Gere Engineers, Inc. and the NYSDEC. The
investigation consisted of installation of soil borings, installation of
new ground water monitoring wells, and excavation of test pits.
Samples from soil borings were analyzed for VOCs, SVOCs, PCBs,
and target analyte list (TAL) metals. Ground water samples were
analyzed for VOCs, SVOCs, PCBs, and TAL metals. Fourteen test
pits were completed in Subparcel 2 to evaluate the nature and extent
of NAPL that was discovered during the 2001 Malcolm Pirnie
investigation. Soil and ground water samples were collected from
two test pits and analyzed for SVOCs, PCBs, and TAL metals.
Results of this investigation are summarized in Section 2.2 below.

2.2. Nature and extent of contamination

Based on data obtained from the July/August 2001 investigation
performed by ERM, and data collected from the Site during previously
investigations, a Site Investigation Report was developed by O’Brien &
Gere Engineers, Inc. Conclusions from the Site Investigation Report are
summarized below.

PAHs were found in soil across the Site. However, the concentrations
are well below the SSALs (Table 5-1) with the exception of one location,
which is considered to be localized. The ground water samples
contained fewer PAH compounds at lower concentrations. This is to be
expected, as the mobility of PAHs in the environment is relatively low
due to relatively low water solubilities and relatively low organic carbon
partition coefficients.

In the case of metals, constituents that were detected at concentrations
that exceeded the SSALs at eight surface soil and five subsurface soil
sample locations. Figures 2-1 and 2-2 depict exceedances in surface soil
and subsurface soil, respectively.

Each of the ground water samples collected from the monitoring wells
and test pits contained TAL metals above Class GA ground water
standards. lron and sodium concentrations were above the Class GA
standards in most of the wells. In addition the following inorganics were
detected at concentrations exceeding Class GA ground water standards in
at least one of the monitoring wells: arsenic (1 sample), cyanide (2
samples), lead (2 samples), and manganese (1 sample). Most of these
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

exceedances were less than twice the ground water standards with the
exception of manganese in MW-003 and cyanide in MW-004 which
were more than twice the Class GA standard. Although the latter two
concentrations are elevated, they are localized to these two wells and are
likely due to constituents in the soil/fill material in those areas.

Ground water samples from two test pits were analyzed for TAL metals.
Each of the ground water samples collected from test pits contained TAL
metals above Class GA ground water standards. TAL metals in the
ground water samples collected from the test pits that exceeded Class
GA ground water standards included arsenic (1 sample), cadmium (1
sample), chromium (1 sample), copper (2 samples), iron (2 samples),
lead (2 samples), manganese (2 samples), mercury (2 samples), selenium
(I sample), and sodium (2 samples). The ground water samples
collected from the test pits were more turbid than the samples collected
from the monitoring wells, which likely accounts for the greater
concentration of metal constituents detected in the test pit ground water
samples. By definition, ground water samples that have high turbidity
contain suspended aquifer materials, which in tumn contain metal
constituents. As required by the analytical procedures, ground water
samples are preserved with nitric acid. In ground water samples with
elevated turbidity, the preservation causes metal constituents from the
aquifer materials to solubilize into the water. Ground water samples for
metals analyses that have high turbidity are not considered representative
of those metal constituents that migrate with the ground water system.

During the purging and sampling of the monitoring wells during the most
2001 ERM investigation of the Site, pH measurements were recorded for
ground water. The data indicated elevated pH above the Class GA
ground water standards (6.5 — 8.5 SU) in three monitoring wells in the
western portion of Subparcel 2 that ranged from 10.99 to 11.79. Two
monitoring wells in the western portion of Subparcel 1 also had elevated
pH that ranged from 9.5 to 11.3. The PH in monitoring wells outside of
the elevated pH area ranged between 6.95 to 7.69. The area of elevated
PH is shown on Figure 2-3.

Borings, wells, and test pits were completed during the field program to
assess the nature and extent of the NAPL. The analytical results did not
reveal the presence of elevated concentrations of petroleum-related
constituents. However, staining and odors were noted in the soil and a
sheen was observed on the water table in the areas shown on F igure 2-3.
A fingerprint analysis of the soil sample from test pit TP-07 was
performed by Zymax Forensics. The fingerprint analysis indicated that
the NAPL is likely asphalt or a mixture of diesel and asphalt. It should
be noted that no measurable free product was observed in the monitoring
wells or within the open test pits. As shown on Figure 2-3, the NAPL
area north of the 2-story brick building appears to be contiguous
extending from beneath the eastern end of the foundation northward.
The thickness of impacted soil is greatest in the area beneath the
building, extending to as much as 8 feet below grade. The areal extent of
these soils is approximately 2,225 square feet. The outermost edges of
the staining appear to be limited to the 2-foot interval surrounding the
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2. Previous investigations

water table. The area of the NAPL-impacted soils in this outer area is
approximately 3,025 square feet. Using these dimensions, the total
estimated volume of petroleum-impacted soil is 23, 850 cubic feet (883
cubic yards).

Two separate areas with petroleum-impacted soil have been identified in
the vicinity of the former oil shack. Area A is the larger of the two areas
and extends northwest from under the eastern edge of the building. The
depth of the impacted soil column is greatest, 8 feet, at SB-53, which is
located on the southeastern comner of the building. In SB-59, impacted
soils were observed between 1 to 4 feet below grade. At TP-13, a sheen
was noted on the water table, which was located at approximately 5 feet
below grade. The extent of this area is approximately 1, 700 square feet.
Using an average thickness of 4 feet, the volume of impacted soil is
estimated to be approximately 6, 800 cubic feet (250 cubic yards).

Area B is located east of the former oil shack foundation footprint. This
area was identified by one boring, SB-60. The depth of impacted soil
extends from the surface to approximately 5.5 feet below grade. This
distribution and isolated occurrence suggests that the impacted soils in
Area B are the result of a surface spill. An estimated volume of 6.911
cubic feet (255 cubic yards) of impacted soil was calculated using a
radius of approximately 20 feet around the boring and a thickness of 5.5
feet below grade.

The 2001 ERM investigation, as well as previous investigations, indicate
that of the existing contaminants detected in soil and ground water within
the Site, SVOCs (PAHs in particular), and metals were the most
prevalent. VOCs and PCBs were sporadically detected and when
encountered, were detected at concentrations below SSALs, as discussed
in Section 5.2.1, and regulatory soil and ground water standards or
guidance. As described above, an area of elevated pH in ground water
and areas of NAPL-impacted soils were also encountered.

After completion of this Remedial Action Work Plan, the site would be
remediated to a level that is protective of public health and the
environment for the Contemplated Use of the property (i.e. restricted
industrial/commercial uses excluding day care, child care, and medical
care). The following factors establish the basis behind this conclusion.

A. The data obtained from the Site show no significant
impacts to groundwater. No connection was observed
between the conditions present in the soil and the quality
of groundwater. The sole exception to this statement is
the site-wide pH issue that will be monitored both in
groundwater and in the Union Ship Canal.

B. The proposed cover system will break any human health
exposure pathway under the Contemplated Use. Any
area not included as a parking lot or building will be
included in the proposed covered area.
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

C. The soil impacted with petroleum and NAPL will be
excavated and either removed from the Site for treatment
and disposal or treated on-site.

Based on the above information and understanding of the Site, the
environmental conditions for the Former Railroad Yard are similar to the
Former Manufacturing Area (with the exception of the areas of NAPL-
impacted soil). Furthermore, the two subparcels are located adjacent to
each other, therefore conclusions presented in the May 2000 Qualitative
Human Health and Ecological Risk Assessments (Malcolm Pirnie, 2000)
for the Former Railroad Yard Area are appropriate for the Former
Manufacturing Area.

O’Brien & Gere Engineers, Inc. 12 Final: November 7, 2002
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3. Contemplated use

Development Downtown, Inc. (DDI)has been tasked with the
redevelopment program for this property as part of the South Buffalo
Redevelopment project. The Hanna Furnace property constitutes the
Union Ship Canal District of the South Buffalo Redevelopment project.
As part of the planning process a final draft of the Union Ship Canal
Zoning Plan dated February 2001 was developed. As part of the
redevelopment project, Subparcel 2 of the Hanna Furnace property has
been identified for office and light industrial uses. Specific uses for this
zoning category are as follow:

¢ Research offices and laboratories
o Offices
e Manufacturing

The zoning specifically prohibits residential uses.

As documented in the Union Ship Canal Zoning Plan, Subparcel 1 of the
Hanna Fumnace property, which is adjacent to the south side of Subparcel
2, has been designated with similar uses. Subparcel 3, which borders the
northern side of Subparcel 2, has been identified as open-space. This
area is intended to be used for parks and playgrounds, marinas/boat
launch, concession areas, and other outdoor recreation uses. The
contemplated uses of these subparcels are depicted on the attached
Exhibit 3-1 — Union Ship Canal Development Conceptual Parcelization
and Land Use developed by BERC.

An application for the voluntary cleanup of the Former Manufacturing
Area (Subparcel 2; the Site) will be submitted to the NYSDEC. The
voluntary cleanup will allow for the future redevelopment of the Former
Manufacturing Area for commercial and industrial purposes. The current
proposed transitional development plan for the Site includes lower
profile, flex-type buildings in closest proximity to the canal and high-bay
distributors/light manufacturing buildings on the outer perimeter of the
Site. The estimated average land coverage is 25 percent.
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4. Summary of remedy

Based on the Site characterization results and the Qualitative Risk
Assessment (Malcolm Pirnie, 2000), soil/fill material and ground water
are the media of concern for the Site. The constituents of potential
concern (COPCs) for soil consist primarily of metals and PAHs. Results
of ground water sampling indicate that constituents in the soil/fill
material have not significantly impacted ground water quality with the
possible exception of elevated pH. Although metals were detected in
ground water, it is likely that detected concentrations are localized and
reflect constituents present in the soil/fill in those areas. Furthermore,
future use of groundwater at the site is unlikely due to its limited quantity
and poor quality. In addition, public water will be available for the site
from the Erie County Water Authority.

The identification of the remedial action objectives (RAOs) for the Site
is based primarily on the human health and environmental risks posed by
the Site as identified in the Qualitative Risk Assessment (Malcolm
Pirnie, 2000). Based on the commercial/industrial contemplated use of
the property, the RAO for the Site is to minimize potential exposure to
on-site surface soil, subsurface soil, and ground water and to prevent
releases from the petroleum-impacted soils.

To achieve the RAOs for the Site, the entire Former Manufacturing Area,
Subparcel 2 of the Hanna Furnace property, will be covered as part of
site redevelopment. The cover system will be placed directly on top of
the regraded on-site soil/fill material and will consist of:

e clean soil for outdoor vegetated areas
e asphalt for roads and parking lots
» or, concrete for sidewalks, buildings, and heavy use areas.

Furthermore, surface coverage over the entire redeveloped subparcel or
portion thereof will be required by the site owner or developer as a pre-
condition of occupancy. In addition, petroleum-impacted soils must be
removed prior to development.

The remedy consists of the following components:

Site preparation
Cover system
Removal and management of soil containing petroleum non-aqueous
phase liquid (NAPL)
e Soil/fill management
Construction water management
e Institutional controls
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Hanna Fumace Site Remedial Action Work Plan ~ The Former Manufacturing Area (Subparcel 2)

4.1. Site preparation

4.2. Cover system

e Maintenance

The proposed cover system has been designed to be protective of human
health and the environment. The primary exposure pathway for
contaminants at the Site (metals and PAHs in soil and high pH in ground
water) is via direct contact. The proposed plan of covering the on-site
soil/fill material will minimize the potential for direct contact with
soil/fill and is therefore protective of human health and the environment.
Results of ground water sampling indicated that constituents present in
the soil/fill material have not significantly impacted ground water quality
with the possible exception of elevated pH. Ground water is not used at
the Site and therefore no direct contact with elevated pH ground water is
anticipated except during invasive construction activities.

Given the redevelopment plans, as outlined in Chapter 3, exposure to the
soil/fill and surface soil would be precluded for future on-site workers
and trespassers. There do not appear to be significant fish and wildlife
resources at the Former Manufacturing Area and impacts from future
development are expected to be minimal. The intended future
redevelopment activities will also inhibit significant use of the Site by
wildlife.

The Site will require grading prior to cover placement activities. The fill
material and debris piles will be graded to the surface required for
redevelopment, and to preclude the formation of standing water. Site
preparation is discussed in detail in Section 6.1.

The proposed cover system will consist of one of the following:

* Soil: 12 inches of vegetated soil cover in areas that will not receive
significant equipment or vehicular use.

An alternative source of cover system material may be residuals that
are presently stored at the Erie County Water Authority’s (ECWA)
Sturgeon Point Water Treatment Plant (WTP) in the Town of Evans,
Erie County, New York.

* Asphalt: a minimum of 2-inches of asphalt over a 4-inch gravel
subbase in areas that will become roads, sidewalks, and parking lots.
The actual thickness of the asphalt and subbase material will be
determined by the developer based on the intended use of the area.

e Concrete: 2 minimum of 2-inches of concrete over a 4-inch gravel
subbase in areas that will become slab-on-grade structures, utilities,

O’Brien & Gere Engineers, Inc.
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4. Summary of remedy

4.3. NAPL area

4.4. Soil/fill management

footings, foundations, signs, or for roads, sidewalks, and parking
lots in lieu of asphalt. In areas that will become slab-on-grade
structures, an 8-mil polyethylene vapor barrier will be placed under
the concrete. The actual type and thickness of concrete and subbase
material will be determined by the developer based on the intended
use of the area.

The cover system is discussed in detail in Section 6.5.

Petroleum-related NAPL was found to be present within the shallow
soils in two general areas: north of the 2-story brick building and north
and east of the former Oil Shack. In the vicinity of the Oil Shack,
information suggests that there may be two separate areas containing
NAPL-impacted soils. The estimated volume of impacted soil is as
follows:

North of 2-Story brick 883 cu yds
Oil Shack-Area A 250 cu yds
Oil Shack-Area B 255 cu yds
Total estimated volume 1,388 cu yds

NAPL-impacted soil is to be removed prior to development, and will be
removed no later than December 31, 2003.

NYSDEC’s STARS Memo #1, Petroleum Contaminated Soil Guidance
Policy, provides three options for the management of petroleum-
impacted soils:

1) Process under a specific NYSDEC Beneficial Used Determination
(BUD) such as an approved hot-mix asphalt or cold-mix asphalt
plant,

2) Dispose at a permitted off-site disposal facility,

3) Treated on-site in accordance with NYSDEC’s STARS Memo #2,
Biocell and Biopile Designs for Small-Scale Petroleum-
Contaminated Soil Projects.

Other treatment alternatives may be proposed by the developer and
approved by NYSDEC.

Management of NAPL-impacted soils is discussed in detail in Section
6.6.

During construction activities at the Site, the excavation of soil/fill
material may be necessary for the construction of utility corridors.
Excavation may also be necessary during the construction of footings for
structures and for other activities.
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Soil/fill that is excavated as part of redevelopment will be sampled and
analyzed for comparison to SSALs, which are described in Section 5.2.
Excavated soil/fill that is found to exceed SSALs will be further
characterized prior to transportation off-site for disposal at a permitted
facility. Excavated soil/fill that meets SSALs may be used on-site as fill.

Management of soil/fill excavated as part of redevelopment activities is
discussed in detail in Sections 6.2 and 6.3.

4.5. Construction water management

4.6. Access controls

4.7. Institutional controls

Pumping of water (i.e., ground water and/or storm water that has
accumulated in an excavation) from excavations, if necessary, will be
done in such a manner as to prevent the migration of particulates,
soil/fill, or unsolidified concrete materials, and to prevent damage to the
existing subgrade. Water pumped from excavations will be managed
properly in accordance with all applicable regulations so as to prevent
endangerment of public health, property, or any portion of the
construction. Construction water management is discussed in detail in
Section 6.9.

Access to soil/fill on subdivided parcels adjacent to occupied on- or off-
site parcels must be controlled until final cover is placed to prevent direct
contact with subgrade materials. To better control site access, obvious
access points will be gated. All City-and DDl-owned gates will be
posted with “No Trespassing” signs. The entire site will be completely
covered with clean fill or vegetated via hydroseeding to limit dust
generation.

The industrial/commercial contemplated use of the Site will be
controlled through City zoning, land use and design guidelines, and deed
restrictions. Deed restrictions will be implemented that will prevent the
use of ground water and disturbance of the final cover system. Deed
restrictions are described in detail in the VCA.

O’Brien & Gere Engineers, Inc.
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4. Summary of remedy

4.8. Maintenance

Maintenance of the remedy will be the responsibility of the property
owner. Erosion of the soil cover system will be reduced by maintaining
a vegetative cover. In order to reduce the disturbance of the soil cover
material, berms or mounds composed of clean soil will be constructed in
areas in which trees and shrubs will be planted. Cover materials,
fencing, signs, and gates will be inspected annually and repaired as
needed.

The main features of the OM&M Plan are:

Inspection procedures

e Evaluation of the final cover system (i.e., vegetative cover, roads,
buildings, parking lots, etc.) for sloughing, cracks, settlement,
erosion, distressed vegetation, damaged fencing, gates or signs

s Inspection reporting. .
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S. Engineering evaluation of the remedy

The following sections present an engineering evaluation of the remedy
with respect to the evaluation criteria presented in 6 NYCRR Part 375-
1.10 and the RAO as presented in Section 4.

5.1. Protection of human health and the environment

The analysis of the remedy with respect to overall protection of human
health and the environment provides an evaluation of whether the
remedy would achieve and maintain adequate protection of public health
and the environment under the contemplated use of the site and a
description of how protection would be achieved through treatment,
engineering, and institutional controls.

Based on the site-specific Qualitative Risk Assessment (Malcolm Pimnie,
2000), the placement of asphalt, concrete, and clean soil cover would
provide adequate protection of human health and the environment and
would achieve the RAO for the Site. The cover material, with routine
maintenance, would effectively reduce the potential for direct contact
with contaminated soil/fill and ground water with elevated pH.

5.2. Compliance with standards, criteria, and guidelines

There are three categories of standards, criteria, and guidelines (SCGs)
that must be considered during the evaluation of the remedy:
chemical-specific, location-specific, and action-specific.
Chemical-specific SCGs are health-based or risk-based numerical values
or methodologies which, when applied to site-specific conditions,
establish the acceptable amount or concentration of a chemical that may
be found in, or discharged to, the ambient environment.
Location-specific SCGs set restrictions on activities based on the
characteristics of the site or immediate environs. Action-specific SCGs
set controls or restrictions on particular types of remedial actions once
the remedial actions have been identified as part of a remedy. Potentially
applicable or relevant and appropriate SCGs are summarized in Table 5-
2. Selected SCGs are also discussed below.

5.2.1. Chemical-specific SCGs

Chemical-specific SCGs for soil/fill excavations or disturbances consist
of SSALs that define levels for the Site contaminants of concern, above
which off-site disposal will be required. SSALs were developed based
on a review of NYSDEC TAGM No. 4046, the site conditions, and the
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Contemplated Use. The SSALs, presented in Table 5-1, have been
approved by the NYSDEC and NYSDOH.

The potentially applicable chemical-specific SCG for construction water
is 6 NYCRR Part 703.5 — Surface water and Ground Water Quality
Standards.

5.2.2. Location-specific SCGs

Redevelopment of Subparcel 2 is part of the overall redevelopment of the
Hanna Fumnace Site as a commercial/light industrial park. Review of the
New York State Coastal Management Program (19 NYCRR Part
600/601) will be performed as part of the Generic Environmental Impact
Statement (GEIS) for the Hanna Furnace Site. The redevelopment will
comply with both State and local coastal zone policies, and will be
compatible with the Local Waterfront Revitalization Plan.

The Union Ship Canal is designated as a Class C fresh surface water.
According to 6 NYCRR Part 701.8, the best usage of Class C waters is
fishing. Class C waters are defined as suitable for fish propagation and
survival, and suitable for primary and secondary contact recreation,
although other factors may limit the use for these purposes. During
redevelopment, any construction water that is discharged to the ground
surface will meet the criteria of 6 NYCRR Part 701.8.

The Hanna Furnace Site (Subparcel 4) is located near wetland areas;
however, site activities on Subparcel 2 will not impact these areas.

5.2.3. Action-specific SCGs

During site clearing, grading, excavating, and stockpiling of excavated
soil, dust suppression and air monitoring will be conducted in accordance
with NYSDEC TAGM HWR-89-4031, Fugitive Dust Suppression and
Particulate Monitoring Program at Inactive Hazardous Waste Sites. The
program to be implemented at the Site is described in Section 6.8.

Erosion control measures will be implemented for soil/fill stockpiles and
unvegetated soil surfaces during redevelopment activities to prevent
migration of contaminated soil/fill to the Union Ship Canal. These
measures will be in accordance with the NYSDEC General Permit for
storm water discharges associated with construction activities.

Excavated soil/fill material generated during redevelopment activities
containing analytes above the SSALs will be further classified for
disposal purposes with respect to hazardous characteristics, as outlined in
6 NYCRR Part 371, Identification and Listing of Hazardous Wastes.
Soil/fill material determined to be a hazardous waste will be handled in
accordance with the requirements of: 6 NYCRR Part 372, Hazardous
Waste Manifest System and Related Standards for Generators,
Transporters, and Facilities; and 49 CFR 107-171, DOT Rules for
Hazardous Materials Transport.

O’Brien & Gere Engineers, Inc.
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3. Engineering evaluation of the remedh

Use of residuals from the ECWASs Sturgeon Point WTP as an alternative
source of cover system material is being considered. A BUD application
addendum will be prepared in accordance with 6 NYCRR Part 360-1.15.
Beneficial Use.

Subsurface soil exhibiting visual evidence of the presence of petroleum
product may be managed in accordance with STARS Memo-#2 — Biocell
and Biopile Designs for Small-scale Petroleum-Contaminated Soil
Projects. The STARS #2 Memo is included as Exhibit 6-3.

If excavated soil/fill is identified as hazardous material, it will be
transported for off-site disposal in accordance with 6 NYCRR Part 364 —
Waste Transporter Permits; 49 CFR 172 — 174 and 177 — 179 —
Department of Transportation Regulations; 40 CFR 262.20 through 40
CFR 262.23 - Standards Applicable to Generators of Hazardous Waste;
and 6 NYCRR Part 372 -~ Hazardous Waste Manifest System and
Related Standards for Generators, Transporters, and Facilities.

Remedial construction activities will be performed in accordance with 29
CFR Part 1910 — Occupational Safety and Health Standards and 29 CFR
Part 1926 — Safety and Health Regulations for Construction.

5.3. Short-term effectiveness

The short-term effectiveness criterion addresses the protection of
workers and the community during construction and implementation of
the remedy, environmental effects resulting from implementation of the
remedy, and the time required to achieve the remedial action objectives.

Initially, the restriction of access to the Site in its present condition will
reduce the risks posed by the Site to the general public. The ultimate
construction of a cover system composed of soil, asphalt, and concrete
will effectively reduce the risk to public health and the environment in
the short-term by covering the soil/fill material. The anticipated long
term implementation schedule may also reduce short term effects.
However, the site will be stabilized prior to initiation of development
activities, as described in Section 6.1.The material used for the cover
system will limit the potential for exposure of the public to on-site
soil/fill material.

During site redevelopment activities and construction of the cover
system, workers engaged in subsurface construction or maintenance
activities will be required to implement a site-specific, activity-specific
health and safety plan. Recommended health and safety procedures are
presented in Chapter 7. Additionally, Section 6.8 includes a description
of methods of dust suppression to be implemented during site
redevelopment activities, thereby reducing potential exposure to
contaminated dust.
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5.4. Long-term effectiveness

For the evaluation of long-term effectiveness, the magnitude of residual
risk remaining from untreated material remaining at the Site and the
adequacy and reliability of controls used to manage untreated materials
were assessed for the remedy.

The remedial action alternative will effectively reduce the long-term risk
to public health and the environment by eliminating the potential
exposure risk of direct contact with site soil/fill material through the
placement of a cover system over the Site. The cover system will be
maintained so that the site soil/fill material will remain completely
covered with either 12 inches of vegetated material, asphalt, or concrete.
Maintenance to the asphalt cover system may include repair of cracks or
damage caused by weathering or vehicular use. Maintenance of the soil
cover system may include replanting of grass to achieve a vegetative
cover that will eliminate the potential for soil erosion.

The soil/fill contaminants are generally immobile and, with the exception
of high pH, have not significantly impacted site ground water, and
therefore, do not pose a threat to adjacent properties via ground water
flow.

In addition, the industrial/commercial use of the Site will be controlled
through City zoning, land use and design guidelines, and deed
restrictions. Therefore, with proper maintenance, the cover system will
provide long-term effectiveness in achieving the RAO for the Site.

5.5. Reduction of toxicity, mobility, or volume

The evaluation of reduction of toxicity, mobility, or volume through
treatment addressed the expected performance of treatment technology
employed in the remedy.

The proposed remedial action alternative will effectively reduce the
mobility of the contaminants through control, isolation, and limited
removal and treatment of the on-site soil/fill material. The contaminants
present at the Site are generally immobile. Placement of a properly
maintained cover system will minimize contaminant mobility due to soil
erosion. The removal and treatment of soil that contains NAPL will also
reduce mobility of contaminants. The proposed remedy is sufficient to
be protective of public health and the environment. Therefore, other
remedial action treatment alternatives (e.g., destruction, and
solidification/ chemical fixation) are unwarranted.
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J. Engineering evaluation of the remedy,

5.6. Implementability

If concentrations of contaminants detected in on-site soils excavated
during site redevelopment are higher than the SSALs, the impacted
soil/fill material will be removed from the Site and properly disposed,
thereby decreasing the toxicity and volume of contamination at the Site.

The analysis of implementability involved the assessment of the
following: the ability to construct and operate the technology, the
reliability of the technology, the ease of undertaking additional remedial
action, the ability to monitor the effectiveness of the remedy, the ability
to obtain necessary approvals from other agencies, and the availability of
services, capacities, equipment, materials and specialists.

The proposed remedy for the Site is suitable to current and future site
conditions and uses. Materials and equipment for site clearing, grading,
and placing and maintaining the cover system are readily available. The
cover system will be easily implemented since all structures, debris, and
vegetation will be removed off-site; the Site will be graded to a regular
topographic surface for redevelopment; and access to the Site is good.
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6. Remedy implementation

6.1. Site preparation

The purpose of this section is to provide environmental guidelines for
construction of the remedy.

.

The Site will require grading prior to cover placement activities. The fill
material and debris piles will be graded to the surface required for
redevelopment, and to preclude the formation of standing water. Trees,
shrubs, roots, brush, masonry, rubbish, scrap, debris, pavement, curbs,
fences, and selected miscellaneous structures will be removed and
properly disposed off-site or stockpiled north of the Union Ship Canal on
Subparcel 4 in accordance with applicable solid waste regulations. Only
exempt materials as defined in 6 NYCRR Part 360-7.1(b)(1) are allowed
for stockpiling. Prior to cover system placement, protruding material
will be removed from the ground surface. Burning will not be allowed
on-site. Much of the clearing and grubbing work proposed in this section
has been performed as part of the recent demolition program.

As redevelopment activities may be take place over a period of time, the
Site will be stabilized at the start of the project. This will be
accomplished by establishing a site-wide vegetative cover. The
vegetative cover may be achieved in one of two ways:

1) Placement of cover material may occur as portions of the Site are
developed. Under this scenario, the Site surface will be
completely vegetated to minimize erosion caused by wind and
stormwater and will minimize exposure to on-site soil/fill
material prior to the initiation of site development

2) The Site may be completely graded, covered, and vegetated.

Under both scenarios, obvious access points will be gated to limit
potential for illegal dumping and the vegetation will be maintained
during development. In addition, petroleum-impacted soils must be
removed prior to development activities and no later than December 31,
2003. Further, details pertaining to the NAPL removal methods to be
used are provided in Section 6.6.
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6. Remedy implementation

6.2. Excavation and grading

No excavation, grading or disturbance of the final vegetated soil cover or
existing subgrade soil/fill shall be initiated prior to a minimum of three
working days notification to the NYSDEC Region 9, Division of
Environmental Remediation. A NYSDEC Region 9 Contact List is
included as Exhibit 6-1. A Professional Engineer’s representative with
construction/remediation experience, representing the subject property
owner or developer will monitor soil/fill excavations or disturbances.

During excavation performed to support redevelopment activities, the
soil/fill will be inspected for staining and will be field screened for the
presence of VOCs with a PID.

6.2.1. Visibly impacted soil/fill or soil/fill that exhibits elevated PID
readings

Stained soil is soil that is observed to be discolored, tinted, dyed,
unnaturally mottled, or has a sheen. Soil/fill screening and sampling is
described in Section 6.3. Excavated soil/fill that is visibly stained or
produces elevated PID readings (i.e., sustained 10 ppm or greater) will be
considered potentially contaminated and stockpiled on the Hanna
Furnace property for further assessment. The potentially contaminated
soil/fill will be stockpiled (maximum 50 cubic yard piles) on
polyethylene sheeting and then sampled for reuse, treatment, or disposal.
The stockpiled potentially contaminated soil/fill will also be completely
covered using polyethylene sheeting to reduce the infiltration of
precipitation and the entrainment of dust. Sampling and analysis will be
completed in accordance with the protocols delineated in Section 6.3.
Soil/fill containing one or more constituents in excess of the SSALs
shown in Table 5-1 will be transported off-site to a permitted waste
management facility.

6.2.2. Soil/fill with elevated pH

As shown on Table 5-1, the SSAL for pH is 12.5. Any excavated soil/fill
with a pH higher than 12.5 is considered hazardous and therefore must
be properly disposed off-site. Additionally, any soil/fill with a pH
greater than 9.0 but less than 12.5 may be reused on-site but only to fill
in areas below grade. This soil/fill may not be used as backfill in utility
trenches or to create berms or other above grade mounds. This soil/fill
must also be covered with clean material in accordance with Section 6.5.

6.2.3. Buried drums or underground storage tanks

If buried drums or underground storage tanks are encountered during soil
excavation activities, excavation will cease and the NYSDEC will be
immediately notified. All drums and/or underground storage tanks
encountered will be evaluated and the contractor will submit a removal
plan for NYSDEC approval. Appropriately trained personnel will
excavate all of the drums and/or underground storage tanks while
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

following all applicable federal, state, and local regulations. Removed
drums and underground storage tanks will be properly characterized and
disposed off-site. The soil/fill surrounding the buried drums or
underground storage tanks will be considered as potentially contaminated
and will be stockpiled and characterized.

6.2.4. Other soil/fill

Other excavated soils (i.e., soils that do not exhibit an elevated PID
reading, visually unimpacted soil, or soil that does not have an elevated
pH) will be stockpiled for characterization per Section 6.3. These soils
will be stockpiled in piles up to 2000 cy.

6.2.5. Excavation requirements

Excavations for structures and utilities will be open excavations in
accordance with applicable local, state, and federal regulations. Al]
excavations must be backfilled as soon as the work allows. If
excavations are left open, they will be barricaded and warning lights will
be posted, if necessary. Backfilled excavations must be covered with
suitable cover material within ten working days of backfilling or as
otherwise approved by the NYSDEC. All disturbed soils must be
revegetated as per Section 6.5. The cover system is discussed in Section
6.5.

Excavated backfill may be used as subgrade or excavation subgrade
backfill, if appropriate, following characterization performed in
accordance with Section 6.3.

6.2.6. Grading requirements

The Site will require grading prior to cover placement activities. The fill
material and debris piles will be graded to the surface required for
redevelopment, and to preclude the formation of standing water. Trees,
shrubs, roots, brush, masonry, rubbish, scrap, debris, pavement, curbs,
fences, and miscellaneous structures will be removed and properly
disposed off-site or temporarily stockpiled north of the Union Ship Canal
on Subparcel 4 in accordance with applicable solid waste regulations.
Only exempt materials as defined in 6 NYCRR Part 360-7.1(b)(1) are
allowed for stockpiling. Prior to cover system placement, protruding
material will be removed from the ground surface. Burning will not be
allowed on-site.
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6. Remedy implementation

6.3. Soil/fill characterization

A soil characterization flowchart is provided on Figure 6-1.

6.3.1. Excavated and stockpiled soil/fill

Excavated and stockpiled soil/fill will be sampled and classified for reuse
or disposal. For excavated soil/fill with visual evidence of contamination
(i.e., staining or elevated PID measurements), one composite sample and
a duplicate sample will be collected for each 100 cubic yards of
stockpiled soil/fill. For excavated soil/fill that does not exhibit visual
evidence of contamination, one composite sample and a duplicate sample
will be collected for 2000 cubic yards of stockpiled soil, and a minimum
of 1 sample will be collected for volumes less than 2000 cubic yards.

The composite sample will be collected from five locations within each
stockpile. A duplicate composite sample will also be collected. PID
measurements will be recorded for each of the five individual locations.
One grab sample will be collected from the individual location with the
highest PID measurement. If none of the five individual sample locations
exhibit PID readings, one location will be selected at random. The
composite sample will be analyzed by a NYSDOH ELAP-certified
laboratory for pH (EPA Method 9045C), TCL SVOCs, pesticides, and
PCBs, and TAL metals, and cyanide. The grab sample will be analyzed
for TCL VOCs.

Soil samples will be composited by placing equal portions of filVsoil
from each of the five composite sample locations into a pre-cleaned,
stainless steel (or Pyrex glass) mixing bowl. The soil/fill will be
thoroughly homogenized using a stainless steel scope or trowel and
transferred to pre-cleaned jars provided by the laboratory. Sample jars
will then be labeled and a chain-of-custody form will be prepared.

6.3.2. Soil/fill disposal or reuse

Soil/fill that has been characterized and found to meet the SSALs, may
be reused as subgrade or excavation subgrade backfill, if appropriate.
Soil/fill may not be reused as backfill in landscaping berms to be used
for the planting of trees and shrubs. If the analysis of the soil/fill
samples reveals unacceptably high levels of any analytes (i.e., greater
than one or more SSAL), the soil may not be used as backfill on-site and
additional analyses will be necessary to further classify the material for
disposal purposes. The developer will be responsible for classifying any
material that is found to contain one or more constituents in excess of the
SSALs. At a minimum, the duplicate sample will be analyzed for the
toxicity characteristic using the Toxicity Characteristic Leaching
Procedure (TCLP) for the particular analytes that were detected at
concentrations exceeding the SSALs. The duplicate sample may also be
analyzed for the other RCRA Characteristics including reactivity,
corrosivity, and ignitability. If the analytical results indicate that
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

6.4. Subgrade material

concentrations exceed the standards for RCRA characteristics, the
material will be considered a hazardous waste and must be properly
disposed off-site at a permitted disposal facility within 90 days of
excavation. Additional characterization sampling for off-site disposal
may be required by the disposal facility. To potentially reduce off-site
disposal requirements/costs, the owner or site developer may also choose
to characterize each stockpile individually. If the analytical results
indicate that the soil is not a hazardous waste, the material will be
properly disposed off-site at a non-hazardous waste facility. Stockpiled
soil cannot be transported on or off-site until the analytical results are
received.

Subgrade material used to backfill excavations or placed to increase site
grades or elevation shall meet the following criteria. These criteria are
also summarized in Figure 6-2.

* Excavated on-site soil/fill shall be sampled and analyzed. Analytical
results shall indicate that the contaminants, if any, are present at
concentrations below the SSALs.

* Off-site borrow soils will be documented as having originated from
locations having no evidence of disposal or release of hazardous,
toxic or radioactive substances, wastes or petroleum products.

* Off-site soils intended for use as site backfill cannot otherwise be
defined as a solid waste in accordance with 6 NYCRR Part 360-
1.2(a).

* If the contractor designates a source as "virgin" soil, it shall be
further documented in writing to be native soil material from areas
not having supported any known prior industrial or commercial
development or agricultural use.

* Virgin soils should be subject to collection of one representative
composite sample per source. The sample should be analyzed for
TCL VOCs, SVOCs, pesticides, PCBs, arsenic, barjum, cadmium,
chromium, lead, mercury, selenium, silver, and cyanide. The soil
will be acceptable for use as backfill provided that all parameters
meet the SSALs.

* Non-virgin soils will be tested via collection of one composite
sample per 500 cubic yards of material from each source area. If
more than 1,000 cubic yards of soil are borrowed from a given off-
site non-virgin soil source area and both samples of the first 1,000
cubic yards meet SSALs, the sample collection frequency will be
reduced to one composite for every 2,500 cubic yards of additional
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6. Remedy implementation

6.5. Cover system

soils from the same source, up to 5,000 cubic vards. For borrow
sources greater than 5,000 cubic yards, sampling frequency may be
reduced to one sample per 5,000 cubic yards, provided all earlier
samples met the SSALs.

Surface coverage over the entire redeveloped subparcels will be required
by the developer or owner as a pre-condition of occupancy. The purpose
of the surface cover is to eliminate the potential for human contact with
fill material. The proposed cover system will consist of one of the
following types of clean material:

Soil: 12 inches of vegetated soil cover in areas that will not receive
significant equipment or vehicular use.

To reduce the disturbance of the surface cover material, clean soil
berms will be constructed in areas where trees and shrubs will be
planted. The berms will be of sufficient thickness to allow the
excavation of only clean fill deep enough to plant the tree or shrub
root ball. The berm material will contain sufficient organic material
to allow tree and/or shrub growth, and will be of sufficient strength
to support trees and/or shrubs at their maximum height.

Asphalt: a minimum of 2-inches of asphalt over a 4-inch gravel
subbase in areas that will become roads, sidewalks, and parking lots.
Actual cross sections will be determined based on the intended use
of the area.

Concrete: a minimum of 2-inches of concrete layer over a 4-inch
gravel subbase, in areas that will become slab-on-grade structures or
for roads, sidewalks, and parking lots in lieu of asphalt. For slab-on-
grade structures, an 8-mil polyethylene vapor barrier will be placed
beneath the concrete. Actual cross sections will be determined based
on the intended use of the area.

6.5.1. Soil

The cover soil material shall meet the following criteria. These criteria
are also summarized on Figure 6-3.

Excavated on-site soil/fill shall not be used as cover material.

Off-site borrow soils will be documented as having originated from
locations having no evidence of disposal or release of hazardous,
toxic or radioactive substances, wastes or petroleum products.

Final: November 7, 2002

31 O’Brien & Gere Engineers, Inc.

WGEMINDBALT\SYRACUSE\DIV83\PROJECTS\10569\25466\PHASE INS_RPTS\RAWPParcel 2-final.doc



Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

Off-site soils intended for use as site cover cannot otherwise be
defined as a solid waste in accordance with 6NYCRR Part 360-
1.2(a).

If the contractor designates a source as "virgin" soil, it shall be
further documented in writing to be native soil material from areas
not having supported any known prior industrial or commercial
development or agricultural use.

Virgin soils should be subject to collection of one representative
composite sample per source. The sample should be analyzed for
TCL VOCs, SVOCs, pesticides, PCBs, and TAL metals plus
cyanide. The soil will be acceptable for use as cover material
provided that all parameters meet the NYSDEC recommended soil
cleanup objectives included in TAGM 4046.

Non-virgin soils will be tested via coliection of one composite
sample per 500 cubic yards of material from each source area. If
more than 1,000 cubic yards of soil are borrowed from a given off-
site non-virgin soil source area and both samples of the first 1,000
cubic yards meet the TAGM 4046 criteria, the sample collection
frequency will be reduced to one composite for every 2,500 cubic
yards of additional soils from the same source, up to 5,000 cubic
yards. For borrow sources greater than 5,000 cubic yards, sampling
frequency may be reduced to one sample per 5,000 cubic yards,
provided all earlier samples met the TAGM 4046 criteria.

An alternative source of cover system material may be residuals that
are presently stored at the ECWAs Sturgeon Point WTP in the Town
of Evans, Erie County, and New York. A BUD application has been
prepared for use of those residuals as a component of the proposed
cover system for Subparcel 1. A BUD application addendum will be
prepared for Subparcel 2. This material will consist of a mixture of
water treatment plant residuals and clean fill obtained from off-site
sources. If the BUD is approved by the NYSDEC, the materials
would be handled/placed in accordance with the NYSDEC-approved
BUD.

As stated in the February 2002 RAWP for Subparcel | by Malcolm
Pirnie, the topsoil used for the final cover shall be fertile, friable,
natural loam surface soil, capable of sustaining plant growth, and
free of clods or hard earth, plants or roots, sticks or other extraneous
material harmful to plant growth. The topsoil shall be well-graded
with the following approximate analysis:
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6. Remedy implemeniation

a.
Sieve Size Percent Passing by Weight
3-inch 100
No. 4 >75
No. 200 >30
0.002 mm <20

Source: Malcolm Pimie, inc.

b.  pH55topH 7.6

c. Minimum organic content of 2.5 percent as determined
by ignition loss
d. Soluble salt content not greater than 500 ppm.

Grassed areas will be seeded with a sustainable perennial mixture.
The grass seed mixture will be fresh, clean, new-crop seed
complying with the tolerance for purity and germination established
by the Official Seed Analysts of North America. Ground surface
disturbed by construction operations will be seeded with 100 Ib/acre
of seed. As stated in the February 2002 RAWP for Subparcel 1 by
Malcolm Pirnie, seed will conform to the following:

a.
Application o L

Name of Grass Rate (Ibs/acre) Purity (%)  Germination
Perennial Ryegrass 10 95 85
Kentucky Bluegrass 20 85 75
Strong Creeping 20 95 80

Red Fescue

Chewings Fescue 20 95 80
Hard Fescue 20 95 80
White Clover 10 98 75

Source: Malcolm Pimie, inc.

b. Germination and purity percentages should equal or exceed the
minimum seed standards listed. If necessary to use seed with a
germination percentage less than the minimum recommended
above, the seeding rate will be increased accordingly to
compensate for the lower germinations.

c. Weed seed content will be less than 0.25 percent and free on
noxious weeds.

d. All seed shall be rejected if the label lists any of the following
grasses:

1) Sheep Fescue
2) Meadow Fescue
3) Canada Blue
4) Alta Fescue
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

5) Kentucky 31 Fescue
6) Bent Grass

e. In addition, one bushel per acre of oats or rye seed will be sowed
over disturbed areas to provide a quick shade cover and to
prevent erosion during turf establishment.

* To reduce the disturbance of the surface cover material, clean soil
berms will be constructed in areas where trees and shrubs will be
planted. The berms will be of sufficient thickness to allow the
excavation of only clean fill deep enough to plant the tree or shrub
root ball. The berm material will contain sufficient organic material
to allow three and/or shrub growth, and will be of sufficient strength
to support threes and/or shrubs at their maximum height.

6.5.2. Asphalt

It is expected that asphalt will be used for the development in areas that
will become roads, sidewalks, and parking lots. As asphalt will represent
a cover in terms of remedial action, a minimum cross-sectional thickness
of 6 inches of material (asphalt and clean subbase material) is required
for protection from exposure to the underlying soil/fill material. The
actual cross section of the asphalt cover (i.e., thickness of the asphalt and
subbase material) will be determined based on the intended use of the
area.

6.5.3. Concrete

It is expected that concrete may be used in areas that will become slab-
on-grade structures, utilities, footings, foundations, or signs. Concrete
may also be used instead of asphalt for roads, sidewalks, and parking
lots. As concrete will represent a cover in terms of remedial action, a
minimum cross-sectional thickness of 6 inches of material (concrete and
clean subbase material) is required for protection from exposure to the
underlying soil/fill material. A vapor barrier consisting of polyethylene
sheeting with a minimum thickness of 8-mils will be installed under all
structures. Type and thickness of concrete and subbase material will be
determined based on intended use of the area.

6.6. Removal/treatment of NAPL area

Approximately 1,388 cy of soil exhibiting visual evidence of the
presence of petroleum product may be excavated. The extent of soil
removal will be established in the field based on visual evidence of
NAPL. As such, an NYSDEC representative will be required to approve
the extent of excavation.
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6. Remedy implementation

NYSDEC’s STARS Memo #1, Petroleum Contaminated Soil Guidance
Policy, provides three options for the management of petroleum-
impacted soils:

1) Process under a specific NYSDEC BUD such as an approved
hot-mix asphalt or cold-mix asphait plant

2) Dispose at a permitted off-site disposal facility

3) Treat on-site in accordance with NYSDEC’s STARS Memo #2,
Biocell and Biopile Designs for Small-Scale Petroleum-
Contaminated Soil Projects.

NYSDEC’s STARS Memo #1 and STARS Memo #2 are included as
Exhibits 6-2 and 6-3, respectively.

If onsite treatment is selected, biopiles may be constructed as described
in the following sections, and in accordance with NYSDEC’s STARS
Memo #2. A plan describing the soil disposition and implementation
methods selected by the developer shall be provided to NYSDEC for
approval prior to excavation.

The following subsections provide information pertaining to the
construction of biopiles. This information has been excerpted from
STARS Memo #2. More detailed information can be found in the
document (Exhibit 6-3).

6.6.1. Construction equipment

It is anticipated that the following equipment may be needed for
constructing biopiles:

e Excavator

e Front end loader equipped with grinder bucket (or other mixing
equipment) for mixing and transferring materials.

Dozer

Dump truck

Water tank

Backhoe

6.6.2. Biopile base construction

A layer of sand approximately 3 inches thick should be used as a base for
each biopile. The sand base should be sloped approximately 1% across
the width of the pile to promote drainage. The sand should be hauled
from a local borrow source and spread with a dozer. The sand base
should be surrounded by an earthen berm approximately 2 feet high. A
liner should be placed over the sand and berm. The liner should consist
of a continuous double layer of 8-mil reinforced polyethylene. The
edges of the liner should be anchored with sandbags.
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

6.6.3. Soil amendment

Prior to transferring material to the biopile, 19:3:3 (nitrogen:
phosphorous: potassium) granular fertilizer should be mixed with the
soil.  If soil pH exceeds 8.5, the soil pile may be seeded with
uncontaminated soil as a source of viable microbes. A loader equipped
with a grinder bucket (or other mixing equipment) should be used to
thoroughly mix the fertilizer and soil. Water should be applied until soils
are wet, but not saturated.

6.6.4. Biopile construction

The biopile should be constructed by placing amended material over the
liner. Areas where equipment has traveled and compacted the placed
material should be manually or mechanically tilled to re-establish

porosity.

While constructing the pile, a ventilation system (including a network of
4-inch, slotted PVC piping, shut-off valves, explosion-proof blower,
particle filter, moisture trap, and muffler) should be installed in
accordance with the attached STARS Memo #2.

After the amended material has been placed, the pile should be covered
with non-woven geotextile specifically designed for compost and
biopiles. The geotextile should be air permeable, but have a minimal
water permeability. The structure of the fabric should encourage water
to flow along the horizontal slope and minimize vertical flow. The
covers placed on the side slopes should be keyed into the biopile a
minimum of 12 inches. Seams in cover sections should be overlapped a
minimum of 2 feet. The cover should be anchored using sandbags. Tires
or hay bales should be placed on top of the pile to provide air space
between the soil and the cover to allow air circulation beneath the cover.

6.6.5. Biopile operations/inspections

The system should be inspected at a frequency approved by NYSDEC
and adjustments should be made if necessary.

When soil temperature is below 40F, the end-of-season sampling
procedures should be followed in accordance with STARS Memo #2 and
the Site should be secured.

6.6.6. Process monitoring

Process monitoring should include, but may not be limited to, pH,
temperature, moisture, nutrients, and aeration. These process
specifications should be monitored in accordance with the STARS
Memo #2 , which is attached as Exhibit 6-3.

The bioremediation process should be performed under the guidance of
NYSDEC until the soil/fill reaches guidance values listed in STARS
Memo #1 or until deemed appropriate by NYSDEC. Closure samples
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6. Remedv implementation

6.7. Erosion control

should also be performed as described in STARS Memo #1. STARS
Memo #1 is included as Exhibit 6-2.

Following bioremediation, the treated soil/fill material should be
managed in accordance with STARS Memo #1.

When the remedial actions at the Hanna Furnace Site require the
disturbance of more than 5 acres of land, federal and state laws require
that the project obtain coverage under the NYSDEC SPDES General
Permit for Storm Water Discharges from Construction Activities that are
classified as "Associated with Industrial Activity", Permit #GP-93-06
(Construction Storm Water General Permit). It should be noted that after
December 9, 2002, federal and state laws will require that the project
obtain coverage under the NYSDEC SPDES General Permit for Storm
Water Discharges from Construction Activities for certain activities
disturbing between 1 and 5 acres of land. Requirements for coverage
under the Construction Storm Water General Permit include the
submittal of a Notice of Intent form and the development of a Storm
Water Pollution Prevention Plan (SWPPP). The SWPPP must fulfill all
permit requirements and must be prepared in accordance with "Chapter
Four: the Storm Water Management and Erosion Control Plan" in
Reducing Impacts of Storm Water Runoff from New Development,
NYSDEC, 1992. This Storm Water Management and Erosion Control
Plan, in accordance with permit requirements, will provide the following
information:

A background discussion of the scope of the construction project.

A statement of the storm water management objectives.

An evaluation of post-development runoff conditions.

A description of proposed storm water control measures.

A description of the type and frequency of maintenance activities
required to support the control measure.

The SWPPP will address issues such as erosion prevention,
sedimentation control, hydraulic loading, pollutant loading, ecological
protection, physical site characteristics that impact design, and site
management planning. The SWPP will also include a contingency plan
to be implemented in the event that heavy rain events are determined to
be impacting water quality in the Union Ship Canal due to
redevelopment activities. All descriptions of proposed features and
structures at the Site will include a description of structure placement,
supporting engineering data and calculations, construction scheduling,
and references to established detailed design criteria. The SWPPP will
conform to all requirements as established by applicable regulatory
agencies.
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

Proven soil conservation practices will be incorporated in the
construction and development plans to mitigate soil erosion, off-site
sediment migration, and water pollution from erosion. These practices
combine vegetative and structural measures, Many of these measures
will be permanent in nature and become part of the completed
construction project (design features such as drainage channels and
grading). Other measures will be temporary and serve only during the
construction stage. The contractor will remove temporary measures at
the completion of construction. The selection of erosion and sediment
control measures will be based on several general principles, including:

* The minimization of erosion through project design (maximum
slopes, phased construction, etc.).

* The incorporation of temporary and permanent erosion control
measures.

e The removal of sediment from sediment-laden storm water before it
leaves the Site.

The use of appropriate temporary erosion control measures such as silt
fencing and/or hay bales will be required around all soiV/fill stockpiles
and unvegetated soil surfaces during redevelopment activities. These
methods are described below. Stockpiles shall be graded and compacted
as necessary for positive surface water runoff and dust control.
Stockpiles of soil/fill will be placed a minimum of 50 feet from the
subparcel boundaries.

Temporary erosion control measures.

Temporary erosion and sedimentation control measures and facilities will
be employed during active construction stages. Prior to any construction
activity, temporary erosion and sediment control measures shall be
installed and maintained until such time that permanent erosion control
measures are installed and effective. Additional sediment control
measures may also be necessary. Structural measures, as described
below, will be designed and installed to provide the required sediment
and erosion control. The following temporary measures will be
incorporated into construction activities:

e Silt fencing.
e Straw bales.
* Temporary vegetation/mulching.

Regrading and cover activities may result in sheet flow to various areas
of the Site; therefore, silt fencing will be used as the primary sediment
control measure. Prior to extensive clearing, grading, excavation, and
placement of cover soils, silt fences will be installed along all
construction perimeter areas to prevent sedimentation in low areas and
drainage areas. The location and orientation of silt fencing to be used
during redevelopment operations will be field determined. There may be
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6. Remedy implementation

breaks and overlaps in the silt fencing to allow construction vehicles
access to the construction areas.

Intermediate silt fencing will be used upslope of perimeter areas where
phased construction activities are occurring. This measure will
effectively lower sheet flow velocities and reduce sediment loads to
perimeter fencing. In addition, silt fencing around soil stockpiles will be
employed.

As sediment collects along the silt fences, they will be cleaned to
maintain desired removal performance and prevent structural failure of
the fence. Accumulated sediment will be removed when 60% of the
storage capacity of the silt fence is full. Removed sediment will be
stockpiled and characterized in accordance with Section 6.3. The
perimeter silt fences will remain in place until construction activities in
the area are completed and vegetative cover or other erosion control
measures are adequately established. Silt fences will be provided and
installed in accordance with the New York Guidelines for Urban Erosion
and Sediment Control.

Straw bales will be used to intercept sediment-laden runoff from storm
water channels as needed during various phases of construction.
Additional straw bale dikes may be necessary in some areas during some
phases of construction.

Use of straw bales will be limited to swales and/or diversion ditches
where the anticipated flow velocity will not be greater than 5 feet per
second (fps). Where flows may eventually exceed 5 fps along a swale or
diversion ditch, an intermediate straw bale barrier will be installed
upgradient of the final bale barrier. The intermediate bale barrier will
effectively reduce flow velocities and sediment load to the final barrier.

As with the silt fencing, sediment will be removed to maintain
performance and prevent overtopping or failure of the straw bale barrier
when 60% of the storage capacity of the straw bale barrier is full.
Removed sediment will be stockpiled and characterized in accordance
with Section 6.3. Sediment laden straw bales that have lost their
structural integrity and/or effectiveness will be disposed of off-site as a
solid waste. Straw bale barriers will remain in place until construction
activities contributing sediment to the barrier are complete and
vegetative cover or other erosion control measures are adequately
established. Straw bales will be provided and installed in accordance
with the New York Guidelines for Urban Erosion and Sediment Control.

As a result of phased construction and split construction schedule,
portions of the Site may be left in intermediate/incomplete conditions.
Intermediate areas may include rough graded areas awaiting finer
grading or areas awaiting topsoil placement. Intermediate areas where
activities will not resume for a period in excess of 2 weeks shall be
seeded with a quick germinating variety of grass or covered with a layer
of straw mulch.
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

The temporary cover will act to stabilize the soil and reduce erosion. As
construction progresses, areas containing temporary vegetation or straw
mulch can be covered without removal of the temporary vegetation or
mulch.

Permanent erosion control measures.

Permanent erosion control measures and facilities will be incorporated
during cover construction and during site redevelopment for long-term
erosion protection. Permanent measures and facilities will be installed as
early as possible during construction phases. Parking and building
systems associated with redevelopment shall not include dry wells or
other subsurface injections/disposal piping or facilities.

The remedial construction activities will involve the installation of a
cover system including asphalt, concrete, or topsoil over the entire site.
Permanent erosion control measures incorporate a combination of design
features to limit overall erosion and sediment problems to practical
design limits, and the placement of permanent facilities during site
restoration for long term erosion protection. The soil cover system will
be designed based on the following criteria:

Maximum slope of 33% (3H: 1 V) to limit erosion.
* Minimize the potential contact with, and migration of, waste fill.
* Provide a medium for the growth of vegetation to control erosion.

Design features incorporated into the construction plans to control
erosion will include limiting steep slopes, routing runoff to surface water
collection channels, limiting flow velocities in the collection channels to
the extent practical, and lining collection channels, where appropriate. In
areas where flow will be concentrated (i.e.; collection channels) the
channel slopes and configuration will be designed to maintain channel
stability.

Any final slopes greater than 33 percent will be reinforced or have a
demarcation layer under the clean cover to indicate if erosion has
extended into the subgrade. Following the placement of final cover soils
over regraded areas, a revegetation program will be implemented to
establish permanent vegetation. Vegetation serves to reduce erosion,
enhance evapotranspiration, and improve runoff water quality. The areas
to be grassed will be seeded in stages as construction is completed with
100 Ibs./acre of seed conforming to the mix included in Section 6.5. In
addition to the above seed mixture, mulch, mulch blankets, or synthetic
fabric will be placed to prevent erosion during turf establishment. Mulch
will be placed on all slopes less than 15% and a mulch blanket on all
slopes greater than 15%. Synthetic erosion control fabric will be placed
in drainage ditches and swales. As an aid to turf establishment, seeded
areas will be fertilized with a starter fertilizer. .
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6. Remedy implementation

6.8. Dust control

The surface of unvegetated or disturbed soil/fill areas will be wetted with
water or other dust suppressive agents to control dust during
construction. Any subgrade material left exposed during extended
interim periods (greater than 90 days) prior to placement of final cover
shall be covered with a temporary cover system (i.e., tarps, spray type
cover system, etc.) or planted with vegetation to control fugitive dust to
the extent practicable. Particulate monitoring will be performed along
the downwind occupied perimeter of the subparcel during subgrade
excavation, grading, and handling activities in accordance with the
Community Air Monitoring Plan further detailed in Section 7.2 and in
accordance with NYSDEC TAGM 4031 (Fugitive Dust Suppression and
Particulate Monitoring Program at Inactive Hazardous Waste Sites),
which is included in Exhibit 6-4.

Dust suppression techniques will be employed at the Site in accordance
with NYSDEC TAGM 4031. This TAGM describes guidance for dust
monitoring, and includes a list of effective dust suppression techniques.
As per TAGM 4031, dust suppression techniques that may be used at the
Site include applying water on roadways, wetting equipment, spraying
water on buckets during excavation and dumping, hauling materials in
properly covered or watertight containers, covering excavated areas and
material after excavation activity ceases, establishing vegetative cover
immediately after placement of cover soil, and reducing the excavation
size and/or number of excavations. If the BUD for the reuse of water
treatment residuals is acceptable to the NYSDEC, dust suppression
techniques will also be constantly employed during soil blending. The
use of atomizing sprays is recommended so that excessively wet areas
will not be created but fugitive dust will be suppressed.

6.9. Construction water management

Pumping of water (i.e, ground water and/or storm water that has
accumulated in an excavation) from excavations, if necessary, will be
done in such a manner as to prevent the migration of particulates,
soil/fill, or unsolidified concrete materials, and to prevent damage to the
existing subgrade. Water pumped from excavations will be managed
properly in accordance with all applicable regulations so as to prevent
endangerment of public health, property, or any portion of the
construction.

In areas where ground water potentially has a high pH, the pH of the
ground water in excavations will be measured using a field pH meter.
Water in the excavations will not be discharged to the ground surface if:

e staining or PID measurements above background are observed in the
excavation

e asheen is present on the water surface
or, if pH is less than 6.5 or greater than 8.5.
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

6.10. Access controls

6.11. Institutional controls

If any of these conditions exist, the water pumped from the excavations
will be containerized and analyzed in accordance with the Surface Water
and Ground Water Quality Standards set forth in 6 NYCRR Part 703.5
and the Buffalo Sewer Authority discharge permit.  If the water meets
the surface water and ground water quality standards, it may be
discharged to the ground surface. If the water does not meet the surface
water and ground water quality standards, it may be discharged to the
Buffalo Sewer Authority under a discharge permit. If the water quality is
such that the Buffalo Sewer Authority discharge permit requirements
will be exceeded, it will be transported off-site for proper disposal or
treated on-site via a treatment system that has been approved by
NYSDEC.

Runoff from surface discharges shall be controlled. No discharges shall
enter a surface water body (i.e., Union Ship Canal) without proper
permits.

Access to soil/fill on subdivided parcels adjacent to occupied on- or off-
site parcels must be controlled until final cover is placed to prevent direct
contact with subgrade materials. To better control Site access, obvious
access points will be gated. All City- and DDI-owned gates will be
posted with “No Trespassing” signs. The entire site will be completely
covered with clean fill or vegetated via hydroseeding to limit dust
generation.

The use of the property will be restricted through verbiage in the
Voluntary Cleanup Agreement, to which this Remedial Action Work
Plan will be attached. Deed restrictions will be implemented that will
prevent the use of ground water and disturbance of the final cover
system. Deed restrictions are described in detail in the VCA.
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7. Health and safety

Invasive work performed at the Former Manufacturing Area will be
performed in accordance with all applicable local, state, and federal
regulations to protect worker health and safety.

All contractors performing redevelopment or maintenance activities
involving intrusive work at the Former Manufacturing Area will be
required to prepare a site-specific, activity-specific Health and Safety
Plan (HASP). The HASP should also include provisions for protection
of the community. In order to facilitate the creation of an appropriate
HASP by the contractor(s) performing work, the ranges of concentrations
of contaminants detected in soil and ground water samples collected
during previous site investigations are shown in Table 7-1. Additionally,
copies of the reports detailing the procedures and findings of these site
investigations are available at the Albany and Buffalo offices of the
NYSDEC.

7.1. Construction personnel protection

Contractors engaged in subsurface construction or maintenance activities
(e.g., foundation and utility workers) will be required to implement
appropriate health and safety procedures. These procedures will involve,
at a minimum, donning adequate personal protective equipment,
performing appropriate air monitoring, and implementing other
engineering controls as necessary to mitigate potential ingestion,
inhalation and contact with residual constituents in the soils.
Recommended health and safety procedures include, but may not be
limited to, the following:

» While conducting invasive work at the Site, the Contractor shall
provide safe and healthful working conditions. The Contractor shall
comply with all New York State Department of Labor regulations
and published recommendations and regulations promulgated under
the Federal Occupational Safety and Health Act of 1970 and the
Construction Safety Act of 1969, as amended, and with laws, rules,
and regulations of other authorities having jurisdiction. Compliance
with governmental requirements is mandated by law and considered
only a minimum level of safety performance. The Contractor shall
insure that all work is performed in accordance with recognized safe
work practices.
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

The Contractor shall be responsible for the safety of the Contractor's
employees and the public. The Contractor shall be solely responsible
for the adequacy and safety of all construction methods, materials,
equipment and the safe prosecution of the work.

The Contractor is responsible to ensure that all project personnel
have been trained in accordance with 29 CFR 1910.120.

The Contractor shall have a written HASP prepared, signed and
sealed by a safety professional; a safety professional and/or a trained
safety representative(s) active on the job whenever the work is in
progress; an effective and documented safety training program; and a
safety work method check list system.

The Contractor shall stop work whenever a work procedure or a
condition at a work site is deemed unsafe by the safety professional
or his trained safety representative(s).

The Contractor shall employ a properly qualified safety professional
whose duties shall be to initiate, review and implement measures for
the protection of health and prevention of accidents. The Contractor
shall also employ safety representative(s) whose duties, working
under the direct supervision of the safety professional, shall include
the implementation the safety program for the work at the Site.

Recognition as a safety professional shall be based on a minimum of
certification by the Board of Certified Safety Professionals as a
Certified Safety Professional and 5 years of professional safety
management experience in the types of construction and conditions
expected to be encountered on the Site.

Safety representative(s) who work under the direction of the safety
professional will have appropriate qualifications. The required
qualifications shall include a minimum of: 5 years of relevant
construction experience, two years of which were exclusively in
construction safety management; successful completion of a 30-hour
OSHA Construction Safety and Health training course; 40-hour
training as per 29 CFR 1926.65, Hazardous Waste Operations and
Emergency Response; and, if confined space entry is required,
training as per 29 CFR 1910.146, Permit-Required Confined Spaces.

The safety professional shall visit and audit all work areas as often as
necessary but at least once each week and shall be available for
consultation whenever necessary.

The safety representative(s) must be at the job site full time
whenever work is in progress. When multiple ‘shift work is in
progress more than one safety representative may be required.
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7. Health and safen

The safety professional and his safety representative(s) shall be
responsible for ensuring Contractor compliance with governing laws.
rules and regulations as well as of good safety practice.

The safety staff shall maintain and keep available safety records, up-
to-date copies of all pertinent safety rules and regulations, Material
Safety Data Sheets, and the Contractors’ site specific HASPs and the
site emergency response plan with emergency and telephone contacts
for supportive actions.

The responsible safety professional shall sign and seal the
Contractor’s written site-specific HASP and the HASP shall be
available to workers on site. The Contractor shall provide copies of
the HASP to the Contractors’ insurer, if required.

The HASP shall be written in accordance with 29 CFR 1926.65 and
it will identify and define the following: the hazards anticipated for
each major invasive task; the engineering, administrative and/or
personal protective equipment control measures that will be
implemented; the surveillance methods, and schedules of both walk
through surveys and in-depth safety audits to be performed on site;
medical monitoring and screening methods; the Contractors’ pre-
start-up and continuous safety- training program; emergency
response equipment, notification, training and procedures; and
include copies of safety inspection check-off sheets, specific to the
work methods and crews performing work at the various job
locations, to be used on a regular basis in evaluating the Site and
work methods.

The safety professional and/or his trained safety representative(s)
shall as a minimum:

* Schedule and conduct safety meetings and safety training
programs as required by law, the health and safety plan, and
good safety practice. A specific schedule of dates of these
meetings and an outline of materials to be covered shall be
provided with the health and safety plan. All employees shall be
instructed on the recognition of hazards, observance of
precautions, of the contents of the health and safety plan and the
use of protective and emergency equipment.

* Determine that operators of specific equipment are qualified by
training and/or experience before they are allowed to operate
such equipment.

¢ Develop and implement emergency response procedures. Post
the name, address and hours of the nearest medical doctor, name
and address of nearby clinics and hospitals, and the telephone
numbers of the appropriate ambulance service, fire, and the
police department.
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

* Post all appropriate notices regarding safety and health
regulations at locations that afford maximum exposure to all
personnel at the job site.

e Post appropriate instructions and warning signs in regard to all
hazardous areas or conditions that cannot be eliminated.
Identification of these areas shall be based on experience, on site
surveillance, and severity of hazard. Such signs shall not be
used in place of appropriate workplace controls.

® Ascertain by personal inspection that all safety rules and
regulations are enforced. Make inspections at least once a shift
to ensure that all machines, tools and equipment are in a safe
operating condition; and that all work areas are free of hazards.
Take necessary and timely corrective actions to eliminate all
unsafe acts and/or conditions, and submit to the Engineer each
day a copy of his findings on the inspection check list report
forms established in the health and safety plan.

* Provide safety training and orientation to authorized visitors to
ensure their safety while occupying the job site.

e Perform all related tasks necessary to achieve the highest degree
of safety that the nature of the work permits.

The Contractor shall have proper safety and rescue equipment,
adequately maintained and readily available, for foreseeable
contingencies. This equipment may include such applicable items
as: proper fire extinguishers, first aid supplies, safety ropes and
harnesses, stretchers, water safety devices, oxygen breathing
apparatus, resuscitators, gas detectors, oxygen deficiency indicators, -
combustible gas detectors, etc. This equipment should be kept in
protected areas and checked at scheduled intervals. A log shall be
maintained indicating who checked the equipment, when it was
checked, and that it was acceptable. This equipment log shall be
updated monthly and be submitted with the monthly report.
Equipment that requires calibration shall have copies of dated
calibration certificates on site.  Substitute safety and rescue
equipment must be provided while primary equipment is being
serviced or calibrated.

All personnel employed by the Contractor or his subcontractors or
any visitors whenever entering the job site, shall be required to wear
appropriate personal protection equipment required for that area.
The Contractor may remove from the Site any person who fails to
comply with this or any other safety requirement.

Because water with elevated pH may act as a skin irritant, care must
be taken to inhibit dermal contact when handling any ground water at
the site. Actions to inhibit contact with ground water may include
the use of latex or other waterproof gloves by on-site workers.
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7. Health and safen

* The Contractor will follow the minimum requirements for health and
safety, as included in the February 2002 RAWP for Subparcel 1 by
Malcolm Pirnie, which are included in this report as Exhibit 7-1.

7.2. Community air monitoring program

Air monitoring will be performed during redevelopment activities in
accordance with the New York State Department of Health (NYSDOH)
Generic Community Air Monitoring Plan, which is included in Exhibit 7-
2. Prior to implementation of redevelopment activities, the developer
will prepare and submit a Perimeter Air Monitoring and Dust Control
Plan for NYSDEC approval. Ambient air monitoring will be conducted
by the Professional Engineer’s representative monitoring the work on a
real-time basis during all subsurface construction activities. All air
monitoring readings will be recorded in a logbook and will be available
for review by the NYSDEC and NYSDOH.

Actions levels for dust generation shall be developed based upon the
constituents identified in the surface soils. These data are provided in
Table 7-1.

7.2.1. Vapor emission response plan

If the downwind area perimeter air concentrations of, organic vapors
exceed the upwind work area perimeter concentration by 5 ppm but less
than 25 ppm, the following actions will be taken:

* Monitoring of the perimeter work area location every 30 minutes.

* Monitoring of the organic vapor concentration 200 feet downwind of
the work area perimeter or half the distance to the nearest receptor,
whichever is less, every 30 minutes. If this reading exceeds the
perimeter work area upwind organic vapor concentration by 5 ppm,
all work must halt and monitoring increased to every 15 minutes. If,
at any time, this reading exceeds the perimeter work area upwind
concentration by 10 ppm, the Major Vapor Emissions Response Plan
will be initiated.

» If organic vapor levels 200 feet downwind of the perimeter work
area or half the distance to the nearest downwind receptor, whichever
is less, exceeds by 5 ppm the work area perimeter upwind
concentration persistently, then air quality monitoring must be
performed within 20 feet of the nearest downwind receptor (20-foot
zone). If the readings in the 20-foot zone exceed the perimeter work
area upwind concentration by 5 ppm for more than 30 minutes, then
the Major Vapor Emissions Response Plan will be implemented.
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

* Work activities can resume only after the downwind 200 foot
reading and the 20-foot zone reading are less than 5 ppm above the
perimeter work area upwind concentration. In addition, the
downwind perimeter work area concentration must be less than 25
ppm above the perimeter work area upwind concentration.

7.2.2. Major vapor emission response plan

If the downwind work area perimeter organic vapor concentration
exceeds the upwind work area perimeter concentration by more than 25
ppm, then the Major Vapor Emission Response Plan will be activated.
Upon activation, the following activities will be undertaken:

1. All work will halt.

2. All Emergency Response Contacts as listed in the Health and Safety
Plan will be contacted.

3. The NYSDEC, NYSDOH, and the Erie County Health Department
will be notified and advised of the situation.

4. The local police and fire department authorities will immediately be
contacted by the Safety Officer and advised of the situation.

5. Frequent air monitoring will be conducted at 30-minute intervals
within the 20-Foot Zone. If two successive readings below action
levels are measured, air monitoring may be halted or modified by the
Safety Officer and work may resume.

7.2.3. Particulate monitoring and response levels

Particulate concentrations should be monitored continuously at the
upwind and downwind perimeters of the work area at temporary
particulate monitoring stations. The particulate monitoring should be
performed using real-time monitoring equipment capable of measuring
particulate matter less than 10 micrometers in size (PM-10) and capable
of integrating over a period of 15 minutes (or less) for comparison to the
airborne particulate action level. The equipment must be equipped with
an audible alarm to indicate exceedance of the action level. In addition,
fugitive dust migration should be visually assessed during all work
activities.

If the downwind PM-10 particulate level is 100 micrograms per cubic
meter (mcg/m3) greater than background (upwind perimeter) for the 15-
minute period or if airborne dust is observed leaving the work area, then
dust suppression techniques must be employed. Work may continue
with dust suppression techniques, as described in Section 6.8, provided
that downwind PM-10 particulate levels do not exceed 150 mcg/m3
above the upwind level and provided that no visible dust is migrating
from the work area.
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7. Health and safery

If, after implementation of dust suppression techniques, downwind PM-
10 particulate levels are greater than 150 mcg/m3 above the upwind
level, work must be stopped and a re-evaluation of activities initiated.
Work can resume provided that dust suppression measures and other
controls are successful in reducing the downwind PM-10 particulate
concentration to within 150 mcg/m3 of the upwind level and in
preventing visible dust migration.

All readings must be recorded and be available for State (DEC and
DOH) personnel to review.
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8. Quality assurance/quality control

8.1. Analytical Data

All characterization samples collected during site redevelopment
activities will be analyzed using the most recent NYSDEC Analytical
Services Protocol (ASP). Analytical data will be submitted in complete
ASP Category B data packs including documentation of laboratory
QA/QC procedures that will provide legally defensible data in a court of
law. If requested, the Category B data packs will be submitted to the
NYSDEC.

The laboratory proposed to perform the analyses will be certified through
the New York State Department of Health Environmental Laboratory
Approval Program (ELAP) to perform Contract Laboratory Program
(CLP) analysis and Solid Waste and Hazardous Waste Analytical testing
on all media to be sampled during this investigation. The laboratory will
maintain this certification for the duration of the project.

The detection limit for compounds listed as SSALs in Table 5-1 shall be
equal to or less than the noted action level.

Sampling and decontamination procedures are presented in Appendix 8-
1. Procedures for chain of custody, laboratory instrumentation
calibration, laboratory analyses, reporting of data, internal quality
control, and corrective actions shall be followed as per NYSDEC ASP
and as per the laboratory’s Quality Assurance Plan. Where appropriate,
trip blanks, field blanks, field duplicates, and matrix spike, matrix spike
duplicate shall be performed at a rate of 5% (1 per up to 20 samples) and
will be used to assess the quality of the data. The laboratory’s in-house
QA/QC limits will be utilized whenever they are more stringent than
those suggested by the EPA methods.

After receipt of analytical results, the data package will be sent to a
qualified, third party, data validation specialist for evaluation. A Data
Usability Summary Report (DUSR) will be prepared. The DUSR will
provide a determination of whether or not the data meets the project
specific criteria for data quality and data use. DUSR guidelines are
included as Exhibit 8-1.
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area {Subparcel 2)

8.2. Construction quality assurance

This Section has been prepared as a means of providing guidelines and -
procedures for Construction Quality Assurance (CQA) during
implementation of the remedy. It is the responsibility of the site
developer to prepare and implement a CQA Plan.

The CQA Plan should, at a minimum, contain the following:

* Responsibilities of each entity associated with the project. This
should include a delineation of the appropriate lines of
communication between, the contractor, developer, and inspection
and design personnel associated with the construction activities.

* Qualifications, level of experience, and training required for the
contractor, crew and inspectors in sufficient detail to determine
personnel permitted to be involved with the project.

® A description of construction quality assurance/construction’ quality
control (CQA/CQC) protocols to be used for documenting
construction activities and compliance with remedial objectives set
forth in this RAWP. Detailed information including the frequency of
inspections, field testing methods, sampling requirements for
laboratory testing, testing procedures and equipment to be utilized,
criteria for acceptance/failure, and a description of the corrective
actions to be initiated upon test failure should be presented.

® Outline testing parameters, procedures, and criteria of construction
procedures to be utilized during the redevelopment activities. These
will include, but may not be limited to, areas of excavation, soil
management, backfill source and quality, cover thickness and
composition, vegetation matrix, asphalt, and concrete.
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9. Operation, monitoring & maintenance work plan

An Operation, Monitoring & Maintenance (OM&M) Work Plan has been
prepared for the former Hanna Furnace Site — the Former Manufacturing
Area (Subparcel 2; the Site) and is included as Appendix 9-1 of this
RAWP. As part of the VCA, the institutional and physical components
that comprise the completed voluntary cleanup must be maintained. This
OM&M Work Plan describes the conditions and procedures for
maintaining the physical components of the completed voluntary
cleanup, and as an appendix to this RAWP, it shall be an enforceable part
of the VCA.

The Owner of the Site (or any portion thereof) should evaluate the
criteria presented in this plan and should recommend changes to the
NYSDEC, as appropriate, based on the actual post-closure site
conditions. At a minimum, this plan should be reviewed annually during
the post-closure period and updated as necessary.

Final: November 7, 2002
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10. Notification and reporting

The following minimum notification and reporting requirements shall be
followed by the property owner prior to and following site development,
as appropriate:

» Prior to initiation of the remedial action, the developer will submit a
SWPPP for NYSDEC approval.

e The NYSDEC will be notified that subgrade activities are being
initiated a minimum of three working days in advance of
construction.

» If buried drums or underground storage tanks are encountered during
soil excavation activities, excavation will cease and the NYSDEC
will be immediately notified..

* A construction certification report stamped by a New York State
licensed Professional Engineer, will be prepared and submitted to the
NYSDEC and NYSDOH within 90 days after development of each
subparcel. At a minimum, the report will include:

* An area map showing the subparcel that was developed and the
property’s tax map number.

e A topographic map of the developed property showing actual
building locations and dimensions, roads, parking areas, utility
locations, berms, fences, property lines, sidewalks, green areas,
contours and other pertinent improvements and features. The
topographic map will be stamped by a New York State licensed
surveyor.

» Plans showing areas and depth of fill removal.
» Copies of daily inspection reports for soil-related issues.
e Description of erosion control measures.

* A text narrative describing the excavation activities performed,
health and safety monitoring performed (both site specified and
Community Air Monitoring), quantities and locations of soil/fill
excavated, disposal locations for the soil/fill, soil sampling
locations and results, a description of any problems encountered,
location and acceptability test results for backfill sources, and
other pertinent information necessary to document that the site
activities were carried out properly.
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparcel 2)

* Plans showing before and after survey elevations on a 100-foot
grid system to document the thickness of the clean soil cover
system.

* A certification that all work was performed in conformance with
the Remedial Action Work Plan.

* Excavation, grading or disturbance of the final vegetated soil cover
or existing subgrade soil/fill. A minimum of three working days
notice will be provided to NYSDEC.

Applications must be submitted to the appropriate parties prior to the
following activities:

* If construction water is to be discharged to the on-site sanitary sewer,
a Buffalo Sewer Authority discharge permit will be obtained.

* If an alternative source of cover system material is used (i.e.,
residuals that are presently stored at the ECWA Sturgeon Point
WTP) a BUD application addendum to the BUD application for
Subparcel I will be prepared for Subparcel 2.

Notification contacts are as follows:

Mr. David Locey/Mr. Martin Doster, P.E.
Project Engineer

Division of Environmental Remediation
NYSDEC - Region 9

270 Michigan Avenue

Buffalo, New York 14203

(716) 851-7220

Mr. Jamie Malcolm, P.E.
Environmental Engineer
NYSDEC

625 Broadway

Albany, New York 12233

Mr. Mathew J. Forcucci
NY State Dept. of Health
584 Delaware Ave.
Buffalo, New York 14202
(716) 847-4501
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11. Citizen participation

In accordance with NYSDEC’s guidance for Voluntary Cleanup
Agreements, a Citizen Participation Plan has been included in the
Remedial Action Work Plan as Appendix 11-1.
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Hanna Furnace Site Remedial Action Work Plan — The Former Manufacturing Area (Subparce] 2)
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Hanna Furnace - SubParcel 2

Table 5-1

Buffalo, NY

Site Specific Action Levels

Soil Eastern U.S. |Site Specific Action

Highest Value At Parcel 2 Cleanup Background Levels
Parameter Surface Soil | Subsurf Soil | Guidelines Range
Total VOCs (ppm) e
Total VOCs 0.278 (3) 0.777 (5) NA 10
SVOC {ppm) ,
Total SVOCs 2,772 63.92 500 500
Pesticides/PCBs (ppm) - o
Total Pesticides No Data No Data 10
Total PCBs (surface to 1 f1) 0.443 1 1
Total PCBs (greater than 1 ft) 0.031 10 10
Metals {(ppm) =
Aluminum 33500 66500 SB 33000
Antimony 515 48.2 SB NA
Arsenic 29.3 59.8 7.50rSB 50
Barium 381 722 300 or SB 500
Beryllium 6.7 12.5 0.16 or SB 0-1.75
Cadmium - 10.8 7.5 (10) 20
Calcium 205000 266000 SB 130-35000
Chromium 418 88.8 (50) 200
Cobalt 10.2 8.9 30o0rSB 2.5-60
Copper- = . 4310 1530 250r SB 1-50-
lron 163000 189000 2000 or SB | 2000-550000
Lead - 1480 1890 (1000) 1000
Magnesium 44100 37500 SB 100-5000
Manganese:. 8670 4560 SB 50-5000 -
Mercury 44 0.54 0.1 1
Nickel 56.6 215 130rSB 0.5-25 :
Potassium 3380 5280 SB 8500-43000
Selenium. - 124 41.9 20rSB 50 -
Silver 5.3 2.7 sSB 1000
Sodium 1300 1400 SB £000-8000 ‘
Thallium 10.9 12.2 SB NA
Vanadium 67.5 98.5 150 or SB 1-300
Zinc 1460 982 20 0or SB 9-50
Cyanide - 15. 32.3 NA NA 50

NOTES:

Bold - Site-specific action levies (SSALs)

NC - No Criteria Established

NA - Not Available
NO - Naturally occurring compound.
SB - Site Background

v/div83/1 056904366/phasell/5/a¢ﬁonoomprIZ.xls

Soil cleanup guidelines and Eastern U.S. background ranges were obtained from
NYSDEC TAGM #4046 (1/24/94). Value in parentheses are NYSDEC revised values
for non-residential sites but have not yet been incorporated into TAGM #4046,
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o Table 7-}
-
EEE DBRIEN 5 BERE Union Ship Canal Parcel #2
— Surface Soil Samples
Maximum and Minimum Detected Concentrations
Avel
Eastern S Minimum Maximum
NYSDEC TAGM Background # of Samples/ Detected Detected
Parameter Values Concentrations # of Detects Concentration Concentration
TNORGANICS (mg/Kg) R O T S I :
Aluminum SB 33000 3535 2010 33500
Antimony . - ! Lo e ,':SB- K NC 35715 1.1 518
Arsenic 15 5 3532 13 293
Baffum:: o T 300 290 - 35838 209 381
Beryllium 0.16 0.6 3535 0.077 6.7
Cadmiym. - 7 : RSO S {1 ) 02 35025 0.14 10.8
Calcium SB 3400 35735 1130 205000
Chromiom -~ . AT TP T | 33 . 3535 . 19 416
Cobalt 30 59 3535 0.46 102
Copper. o i T T R 13 " 3538 T - 19 4310
Cyanide NC NC in 15 1.5
Trom oo il ST 000 14000 3535 S 1800 163000
Lead ~1000* 14 3535 25 1480
Magnesinm e S SN 2300 - - .3835- ¢ 647 44100,
Manganese SB 285 35135 335 6670
“Mercury - o SER IE EURETE w1 1 0.81 ©.357 0.055 c A4
Nickel 13 12 3535 1.1 56.6
Potassiam:. B ER N T 12000 35738 281 3330
Selenium 2 03 3578 1.6 12.4
Silver L S 8B NC 35713 1.1 53
Sodium SB 2500 35735 113 1300
~Thallium LT e QR NC 358 1.5 R 1§ % 55
Vanadium 150 43 35/18 03 67.5
Zing : R R SRR L (| 40 35/34 289 146070
POLYCHLORINATED BIPHENYLS (mg/Kg). =< , L TERE
‘Aroclor 1242 NC NC 6/1 0.0995 0.0995
“Aroclor 1254 : Sl o NC NC : 63 0.0597 01830
Aroclor 1260 ' NC NC 6/6 0.0173 020
SEMIVOLA’HLE ORGANIC COMPOUNDS (mg/Kg) »
1,1’-Biphenyi o el : NC 34/6 0.04
2-Methylnaphthalene ) ' 36.4 NC 34024 0.04
‘4-Methylpheno! S N 1) NC 34/1 0.045
Acenaphthene 50 NC 34/15 0.034
Acenaphthylene 41 NC 34/19 0.051
Acetophenone NC NC 34/11 0.034
Anthracene _ S e 050 NC 34723 0.044
Benzo(a)anthracene ) 0.224" NC 34732 0.052
Benzaldehyde : Lo NE NC 34/1 0.048
Benzo(a)pyrene 0.061** NC 34733 0.034
Benzo{b)fluoranthene - . : SP224% NC 3434 0.055
Benzo(ghi)perylene 50 NC 34729 0.039
Benzo{k)fluoranthens L i 0224 NC 34734 0.039
Bis(2-ethythexyl)phthalate 50 NC 3421 0.048
Butyl benzy! phthalate . R NC 3441 0.14
Caprolactam NC 34/1 0.19
Carbazole NC 34/18 0.036
Chrysene NC 34733 0.053
Di-n-butyl phthalate NC 342 ) 0.06-
leenzo(a,h)ant}uacene NC 34/17 0.047
Dibenzofuran - - NC 34/19 - - 0033
Fluoramhcne NC 34733 0.084
Fluorene:: : NC 34/14 0.043
lndcno(l,2,3-cd)pyrene NC 34732 0.036
N-Nitrosodiphenylamine - NC 3471 035
Naphthalene NC 34722 0.041
Phenanthrene NC 3433 0.034
Phenol NC 34/4 0.085
Pyrene , 5D NC 34733 0.065
NOTES: *- g for surface soil, 10 mg/Kg for subsurface soil.
. In icates carcinogenic PAHs.
SB -site backgmund
NC - no critena.
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Table 7-1

- =
E=n DE,?G’,‘,}EE'}ES?,ECE“E Union Ship Cansl Parcel #2
- Surface Soil Samples
Maximum and Minimum Detected Concentrations
Ave
Eastem U.S. Minimum Maximum
NYSDEC TAGM Background # of Samples/ Detected Detected
Parameter Values Concentrations # of Detects Concentration Concentration
“VOLATILE ORGANIC COMPOUNDS (mg/Kg) - - SO -
2~Butanonc (MEK) 0.3 NC 3R 0.027 0.04
'Carbon dxsulﬁdc ' ' 27 NC 3 0.002 0.016
Ethylbenzene o e e BB 0 e ONC S 7 R 0.009 0.00%
Toluene o ) 15 NC 3R 0.001 0.024
Kylene (sotaly 7 o SERN T T R NC 3 0.049 0.049

NOTES: *- g for surface soil, 10 mg/Kg for subsurface soil.
.. ln icates carcinogenic P
SB - site background.
NC - no critenia.
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Table 7-1
Wy
| 14 ] DQE;'?JEENRSEECE.RE Union Ship Canal Parcel #2
N Subsurface Soil Samples
Maximum and Minimom Detected Concentrations
Exctem DS,
tern Minimum Maxi
NYSDEC TAGM Background # of Samples/ Detected Delcu:tlc]:!n
Parameter Values Concentrations # of Detects Concentration Concentration
| INORGANICS (mg/Kg) /o0 0 0 oo oo ~ ; N
Alummum SB 33000 31137 5030 66500
Al Sl n USRSt NG .30 A 096 123
15 5 37731 23 59.8
300 i 290 37837 45 122
0.16 0.6 31137 03 12.5
S 5 EEE R 02 3124 e 0078 1.5
SB 3400 3737 - 22700 266000
CS0F e e 33 33T e 26 83.8
30 ' 59 3137 o 0.8 15.7
PSR L AL % I 3729 s k5] 2070
- NC NC 3735 ' 028 323
s 20000 S 14000 3137 s 2810 280000
1000* 14 31136 36 1890
OSB o <2300 3137 s L3320 37500
SB 285 37137 324 4560
Mercury o 0 . 0.1 : 0.81 37115 ) 0.023 1.
Nickel 13 12 3730 052 256
Pomassiom: 1 L0 e 8B : i 12000 3137 703 5288
Selenium 2 03 3719 2.1 419
Sitver - oo i SB NC 38 0.11 27
Sodium SB 2500 37737 115 1400
SThallume 20T T e . S$B- NC 376 18" 122
Vanadlum 150 43 371128 038 98.5
41 RS R S S 3 20 ) 40 3129 253 11605 0
POLYCHLORINATED BIPHENYLS (mg/Kg) o -0 0 ‘ ) o
A:oclor 1260 NC NC 5 0.0156
SEWVOLATILE ORGAN]C COMPOUNDS (mg/Kg)
“L,P-Biphenyl: o o oo NC : NC 16/1 057
-Mcthylnaphtha]ene 364 NC 1677 0.027
Acenaphthene: .~ : 50 - NC 1672 0.015
Accnaphthylcnc 41 NC 16/3 0.067
‘Avetophenone -l e : NC o NC 16/% 0.04%
Anthracene 50 NC 16/4 0.04
Benzo{a)anthracene 0.224** NC 16/11 6.015
Benzo(a)pyrene 0.061** NC 16/9 0.015
Benzo(b)fluoranthene - - : 0.224** NC 16711 0.015
Benzo(ghi)perylene 50 NC 16/8 0.01
-Benzo{K)fluorantheng 0 02244+ NC 16/ 0.015
Bls(Z-cthylhcxyl)phthalaLc 50 NC 16/12 0.017
Carbazole 00 i ) NC NC 162 0014
Chrysene 0.4** NC 16/13 0.017
Di-n-octyl phthalate” : 50 NC 16/7 S 0017
lecnzo(a,h)anthracenc 0.014** NC 16/3 0.026
Dibenzofuran .- 62 NC 16/4 : 0.014.
Fluoranthene 50 NC 16/15 0.018
Fluorene : 50 NC 1672 - 0.019-
Indeno(l ,2,3—cd)pyrcnc 32 NC 1677 0.026
N:Nitrosodiphenylaming <. NC NC 16/1 : - 0026
Naphthalene 13 NC 16/6 0.017
Phenanthrene om0 50 NC 16/12 s O3S
Pyrene o - ‘ 50 NC 16/14 0.029
- VOLATILE ORGANIC COMPOUNDS (mg/Kg) -+ S R s
1,1,2-Trichloroethane NC NC 5N 0.002
4-Methyl-2-pentanone (MIBK) - i NC h73 ] 0.004
Acetone 02 NC 5/5 0.033
Benzene e 0.06 NC sn SR 0.002
Bromoform NC NC 5/1 0.001
Carbon disulfide - R Co 27 N NC 53 . . S 00030
Ethylbenzene 5.5 NC 5/1 0.017
NOTES: *. for surface soil, 10 m, for subsurface soil.
o lm%/clilgcs carcinogenic PAHsg/Kg
SB -site background.
NC - no criteria.
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Table 7-1

Toluene
Xylene (total)

NG 53
NC. 572

W e
| Ld DENBGIIIJEEERAS?”?ERE Union Ship Cansal Parcel #2
-—— Subsurface Soil Samples
Maximum and Minimum Detected Concentrations
Av [
Eastern U.S. Minimum Maximum
NYSDEC TAGM Background # of Samples/ Detected Detected
Parameter Values Concentrations # of Detects Concentration Concentration
Methyicyciohexane NC NC 51 0.006 0.1
Tetrachloroethenc, St NG 51 042 042

0.002
0,004
0.003

0.005
- 0.004.

*9 _ ln
SB - site background.
NC - no critena.

NOTES: *-1 mg/](g for surface soil, 10 mg/Kg for subsurface soil.
cates carcinogenic P X

Page 2 of 2
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O'BRIEN E GERE
ENGINEERS, INC.

(El

Union Ship Canal Parcel #2
Ground Water Samples
Maximum and Minimum Detected Concentrations

Table 7-1

Average
NY State Eastern U.S. Minimum Maximum
Parameter Class GA Background # of Samples/ Detected Detected
Standards Concentrations # of Detects Concentration Concentration
TNORGANICS (ug/Ly - S o
Aluminum NC o 310 77100
Arsenic NG 9/9- 6.8 444
Barium NC 99 10.1 508
BeryHium NC: /e 22 123
Cadmium - NC 92 4 15
“Calclum -~ NG 99 79900 473000
Chromium NC onR 184 602
Cobalt “NEE SR - 053 15.6°
Copper NC 93 63 2670
Cyanide 2 2000 NG S 66 . 628
Iron 300 NC 9/8 404 79600
Lead o e ¥ NC 9/6 33 1080
Magnesium NC NC 977 1520 43800
Manganese e 300 “NC . 9/8 54 - 5950
Mercury 0.7 NC 92 19 53
Nicke! . 10000 NC: .95 53 89.7:
Potassium NC NC on 12300 70300
Seleniom R 1) NC 9/4 -7 108"
Silver 50 NC 99 0.89 39
Sodinm L. 20000 . NC on 17400 86100
Vanadium NC NC 9/4 1 3.7
Zinc G NG NC o 3 2360
SEMIVOLATILE ORGANIC COMPOUNDS (ug/L): 7o - :
1,1'-Biphenyl 5 NC 91 2
2-Methylnaphthalene o NG NC.oo o 2.
Benzo(a)anthracene NC** NC 9/1 1
Benzo(a)pyrene . NC** . NC 9/1 1
Benzo(b)fluoranthene NC** NC 91 1
Benzo{k)fluoranthene ;. S NC¥® NC 91 1
Bis(2-cthythexyl)phthalate 5 NC N 1
Chrysene - : - ONC* NC 971 3
Fluorene NC NC 9/1 38
Naphthalene NC#e NC 9/1 1
Phenanthrene NC NC 9/1 150
Pyrene NC: . NC o/ 15 .
NOTES: ** - Indicates carcinogenic PAHs.
NC - no criteria.
Page 1 of 1
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DWG PATH: 1\DIV71\PROJECTS\10569\25466\DWGS\PHASE 11\OOB.OWG

PLOT DATE: 8/6/02
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DWG PATH: E\DIV71\PROJECTS\ 10569\ 25466\DWGS\PHASE HU\00B.DWG

PLOT DATE: 8/6/02

DO NOT USE

FLOW CHART FOR SUBGRADE BACKFILL USING

VIRGIN SOIL DOCUMENTED

IN WRITING TO BE NATIVE
SOIL MATERIAL FROM AREAS
NOT HAVING SUPPORTED ANY
KNOWN PRIOR INDUSTRIAL OR
COMMERCIAL DEVELOPMENT OR
AGRICULTURE USE?

YES

COLLECT ONE
COMPOSITE SAMPLE
PER SQURCE

ANALYZE FOR TCL VOCs,
TCL SVOCs, PEST/PCBs,
As, Ba, Cd, Cr, Pb, Hq.
Se, Ag AND CYANIDE

NO MEET SSALs?]

YES

CAN USE AS
SUBGRADE
BACKFILL

NOTE:

IS soiL
"VIRGIN®

NO

DOCUMENTED AS HAVING
NO EVIDENCE OF DISPOSAL
OR RELEASE OF HAZARDOUS,

TOXIC OR RADIOACTIVE
SUBSTANCES, WASTES OR
PETROLEUM PRODUCTS?

YES

DEFINED AS A SOLID WASTE
IN ACCORDANCE WITH BNYCRR
PART 360-1.2(c)?

NO
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DWG PATH: 1:\DIVB2\PROJECTS\ 10569\ 25466\PHASE H\DWGS\008.0WG

10/23/02

PLOT DATE:

FIGURE 6-3
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DWG PATH: I\DIVB3\PROJECTS\ 10569\ 25466\PHASE H\DWGS\012.DWG

PLOT DATE: 8/8/02
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APPENDIX 8-1

Sampling and decontamination
procedures



Sampling Procedure and Equipment Decontamination Procedures

Soil excavated at the site will generally be staged in piles ranging in size from 20 to 2000 cubic
yard (cy). Samples will be collected and analyzed to characterize the soils to determine whether
or not they can be reused at the site or need to be properly disposed at an off-site location.

The sampling methods employed will be one of the following: a hand auger; a standard 2-foot
long, 2-inch outside diameter split-barrel sampler; lexan tubing; or similar equipment capable of
reaching at least 3 ft below the surface of the pile. Once recovered, soil will be removed from the
sampling device for examination and placement into a container for inspection and analysis.

Samples will be collected from five locations within one or multiple soil piles totaling the volume
specified in the RAWP. The sampling interval should be at leAst 2 ft below the surface of the
pile. A portion of one of the five individual samples will be submitted as a grab sample for VOC
analysis. The five samples will be composited into one sample and submitted for the remaining
analyses.

Soil sampling procedures

1. Identify the soil pile(s) designation and record the location information in the field log
book or other record book.

2. Put on a new pair of disposable gloves.

3. At the designated sample location attempt to hand auger or drive a split barrel sampling,
2 to 3 ft below the surface of the pile. If an obstruction is encountered prior to reaching a
depth of 2 ft, backfill the hole, move over several feet and attempt another hole. The
sample should be collected from the interval no less than 2 ft below the surface of the pile
and a 1-ft sample interval should be obtained from each location. For large piles
consideration should be given to collecting samples from deeper intervals to obtain soil
samples representative of the entire pile or piles for analysis.

4. Measure the length of soil sample retrieved, if applicable, and record result on the soil
boring log.
5. Place one portion of the sample (grab sample) into a precleaned 4 oz. laboratory sample

container for VOC analysis (as applicable), and a second portion into a glass container
and cover with aluminum foil, or place into a Ziploc® bag and seal for PID headspace
screening. The headspace sample will be allowed to attain ambient temperatures prior to
screening with the PID equipped with a minimum 10.2 eV lamp. Results of the PID
screening will be recorded with the location information.

6. Place the equal portions of the five soil samples into a stainless steel bowl, glass
container or equivalent container. After the five grab samples have been added to the
container, mix the soil together and place a portion in the appropriate laboratory sample
jars for analyses as specified in the section entitled Analysis and Laboratory
Requirements or the RAWP.

7. After the last sample has been collected, record the date and time. Place sample bottles to
be analyzed by the laboratory in a cooler with ice.

O’Brien & Gere Engineers, Inc. Page 1 of 3 08/08/02
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8. Begin the chain-of-custody documentation. Ship the cooler to the laboratory for analysis
within 48 hours of sample collection or as specified in the QAPP.

Decontamination of Sampling Equipment

Non-disposable sampling equipment that contacts the soil sample will be decontaminated
between sample intervals. Decontamination procedures are designed to remove particles and
compounds which could affect the integrity of samples and, thus, the interpretation of resulting
analytical data.

Decontamination methods and materials are selected based upon the type of contamination and
the decontamination method’s ability to remove the contaminants. The following are the basic
elements of the decontamination procedure:

o Equipment which has the potential to contact the environmental medium to be sampled
should be washed with a detergent solution and rinsed with control water before it is used.
Control water is clean water from a supply with a known chemical composition. Control
water can be bottled distilled water or potable water.

e Whenever possible, field sampling should be initiated in that area of the site with the lowest
known contamination and proceed to the area of highest known or suspected contamination.

The following is a step-by-step procedure for field equipment decontamination:

1. Using laboratory grade detergent (Alconox® or equivalent) and control water, remove
visible particles and residuals by scrubbing with a brush. This step may be preceded, if
needed, by a steam or high-pressure wash in order to facilitate residual removal.

2. Rinse the equipment thoroughly with control water to remove the detergents.

3. If warranted, wrap the sampling equipment with a clean inert material such as oil-free
aluminum foil for transport to the sample collection area. '

The decontamination process should be documented in the field log book or other sampling
record.

Disposition of investigation-derived wastes (IDW)

Water generated during decontamination will be allowed to infiltrate the ground surface in the
vicinity of the soil pile. Care should be taken to minimize the potential for the liquid to flow from
the area.

Analysis and Laboratory Requirements

A NYSDOH ELAP certified laboratory shall be used to analyzed the soil samples. The required
analyses are:

e Target compound List (TCL) Volatile organic Compounds (VOCs) by New York State '
Department of Environmental Conservation (NYSDEC) Analytical Services Protocol (ASP)
95-1

O’Brien & Gere Engineers, Inc. Page2 of 3 08/08/02
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e TCL Semivolatile Organic Compounds (SVOCs) by NYSDEC ASP 95-2

e TCL Pesticides and polychlorinated benzenes (PCBs) by NYSDEC ASP 95-3
o Target Analyte List (TAL) metals and cyanide by NYSDEC ASP

» pH by SW-846 Method 9045

If contaminants are present at concentrations above the SSALs, additional analysis will be
required by the disposal facility and will likely include:

» Toxicity Leaching Characteristic Procedure (TCLP)

¢ RCRA Characteristics (Ignitability, Corrosivity, and Reactivity)
» Additional analyses as required by the disposal facility.

Pile Sampling Requirements

Requirements for sampling piles based upon size and potential contamination are provided in the
following table:

Frequency Samples Duplicate Minimum  Total
samples Samples

Contaminated Soil (based on PID/visual)
100 cy ] composite* | 1 composite 2 composite

1 grab 1 grab 2 grab
Non-contaminated Soil (based on PID/visual)
<2000 cy 1 composite* | | composite 2 composite

1 grab 1 grab 2 grab
>2000 cy 1 composite* | 1 composite 2 composite

1 grab 1 grab 2 grab

Notes: Additional composite and grab sample (duplicates) will only be analyzed in the
event that the results of the initial analyses indicate that offsite disposal is needed.
* . composite samples consist of five grab samples homogenized together

O’Brien & Gere Engineers, Inc. Page 3 of 3 08/08/02
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Operation, Monitoring &
Maintenance Work Plan
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1. Operation and maintenance plan work plan

1.1. Inspection procedures

Prior to initiation of OM&M activities, the Owner shall prepare and
submit appropriate organizational documents to the NYSDEC for review
and approval. The organizational documents shall include:

. An organizational chart outlining the responsible party’s
personnel (with qualifications) who will be responsible for
implementing the post-closure operation, maintenance and
monitoring program.

) A health and safety plan.
. Example inspection report forms.
. A schedule for the annual inspections and reporting.

The physical components of the cover system shall be inspected annually
by a representative of the Owner (or its delegated agent) qualified to
carry out such inspections. The inspection will be coordinated with
facility personnel at least one week prior to ensure that most, if not all, of
the paved areas will be accessible for inspection. Indoors, in office
spaces with floor coverings, the inspection should at minimum make
note of areas with settled or uneven surfaces, seepage or flooding.
Arrangements to repair those areas that the inspector requires to be
maintained, if any, will be initiated as may be required by the inspector.

The annual inspection shall include, but not be limited to, inspection of:
security and access; cover condition; evidence of sloughing, erosion,
ponding, or settlement; unintended traffic/rutting; and distressed
vegetation; cracks in soil or pavement; erosion of stormwater swales; and
site photographs. These inspection reports, which shall include a map
that shows areas of damage or required maintenance, shall be kept on file
by the Owner. If the inspections reveal that maintenance is necessary,
then the Owner shall notify the NYSDEC, and arrange to complete the
repairs. The NYSDEC shall be informed by Owner when repairs are
complete. ‘
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Operations & Maintenance Plan

1.2. Final cover system condition’

The final cover system shall be observed by traversing the cover on foot
and making appropriate observations, notes and photographic records as
necessary, for inclusion with the report. It is anticipated that some
maintenance activities will be necessary during the closure period. The
following characteristics shall be noted during the observation of the
cover system, fencing and signs, and erosion control features:

Sloughing

Cracks

Settlement (depression and puddles)
Erosion features

Distressed vegetation/turf
Damaged fencing, gates and signs.

The following sections describe actions that should be taken to address
the conditions described above. Maintenance and repairs that are
typically necessary during the closure period are also described.

1.2.1. Sloughing

Sloughing of the soil cover may occur. Areas where sloughing has
occurred shall be repaired. Cover soil shall be placed in accordance with
the requirements of the Section 6.4.

1.2.2. Cracks

The locations of any cracks in the soil, asphalt or concrete cover should
be noted on an inspection log and site map, including width, length and
depth of the crack. The inspector will assess the appropriate
maintenance procedure. Small willow cracks in the soil cover can be
repaired by minor re-grading of the cracked area and re-seeding the area.
Larger cracks that appear to extend into the fill material shall be filled
with soil similar to that used for construction of the cover soil layer prior
to re-seeding, in accordance with Section 6.4. Repairs to the asphalt
and/or concrete will be completed when and in the fashion deemed
necessary by the inspector.

1.2.3. Settlement

Settlement features such as depressions or areas of ponding water shall
be re-graded by placing additional soil cover so that surface water drains
in the appropriate direction. Previous investigations approximately
defined a portion of the Site where the pH of the groundwater was found
to be elevated, as depicted on Figure 2-3. Ponded water within this
approximate area shall be examined for elevated pH prior to any
regrading activity and if necessary, contained and disposed in accordance
with the RAWP.

O’Brien & Gere Engineers, Inc.
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1. Operation & Maintenance Plan Work Plan

1.3. Inspection reporting

1.2.4. Erosion features

Frosion features shall be repaired by backfilling to the original grade
with soil and re-seeding. Torn or displaced synthetic erosion control
fabric in storm water channels shall be repaired or replaced as directed
by the inspector.

1.2.5. Distressed vegetation

Areas of distressed vegetation shall be re-seeded and a starter fertilizer
applied. Large-root growth may also compromise the integrity of the soil
cover and shall be discouraged with regular mowing. Reasonable efforts
shall be taken to avoid damage to the vegetation from traffic and other
unintended uses.

1.2.6. Fencing and access control

To the best of owner’s ability, physical discontinuities in fence material
shall be repaired; fence posts and foundations that show evidence of
structural weakness shall be repaired or replaced as necessary; gates and
locks shall be maintained to deter unauthorized entry; warning signs shall
be kept secured in place; and trees shall be trimmed to ensure the signs
are visible.

The Owner shall submit annual inspection reports to the NYSDEC. If
the inspection indicates that corrective action is required, a follow up
inspection will be performed after the repairs have been completed. If
the inspector determines that correction action is required, a Corrective
Action Form will be included with the inspection report, confirming that
the repairs were completed, and in accordance with the Remedial Action
Work Plan.

Any analytical data that may be gathered during the course of the
inspection or corrective action shall also be included with the inspection
report and submitted to the NYSDEC, within 21 days of the inspection.
The inspection reports will be submitted by the Site Owner with an
attached Annual Certification form, signed and notarized by the Site
Owner, certifying that the specified engineering and institutional controls

are in place and functioning.
i

Final: November 6, 2002

3 O’Brien & Gere Engineers, Inc.

WGEMINNALT\SYRACUSE\DIV83\PROJECTS\1 0569\25466\PHASE IN5S_RPTS\RAWP-0&m.doc



APPENDIX 11-1

Citizen Participation Plan



Report

Citizen Participation Plan
Hanna Furnace Site: Subparcel 2
Buffalo, New York

New York State Department of

Environmental Conservation
ReBuild Now - New York

November 2002

|

OBRIEN& GERE
ENGINEERS, INC.

I
il
i

I




Contents

LSt OF Tables. ..ot e i
List Of FIGUIES ..ovveeeeeeienie ettt 1
List Of APPENAICES c.uuuemeircicieceerect et i

. Introduction 1
. Site background 3
2.1, Site SEHINZ..oueieeiereieire et re s a e e 3
2.2, SHE RISIOTY 1oeeieeeee ettt et 3
2.3. Environmental issues identified at the site.......ooeireriieecnneeens 4

. Project description 9
3.1. Voluntary cleanup objectiVe ......cocovvirercciiiier e 9
3.2. Voluntary cleanup activitIes.......ccoceerecmeiniiniemininereeesececesnens 9
3.3. Project schedule ... 10

. Project contacts ...... 11
. Public mailing list . 13
. Identification of decument repositories 15
. Description of specific citizen participation activities......cceereuce. 17
. Glossary of key terms and major program elements........c.cccveveeee 19
Final: November 7, 2002 i O’Brien & Gere Engineers, Inc.

1\DIV83\PROJECTS\ 0569\25466\PHASE IN5_RPTS\CPP.doc



Hanna Furnace Site
Citizen Participation Plan

List of Tables
3-1 Site-specific action levels
List of Figures
1-1 Site location map
List of Appendices
A Contact list of interested/affected public
O’Brien & Gere Engineers, Inc. it Final: November 7, 2002

IADIV83\PROJECTS\1056925466\PHASE IN5_RPTS\CPP.doc



1. Introduction

This document is a site-specific Citizen Participation Plan (CPP) for
voluntary cleanup activities at the Former Manufacturing Area
(Subparcel 2; the Site) of the Hanna Furnace Site located in Buffalo,
New York (Figure 1-1). The Site is identified as a Class 2A site on the
New York State Registry of Inactive Hazardous Waste Disposal Sites. A
Class 2A designation means that the Site was a potential hazardous waste
site but that insufficient data were available to properly characterize
potential issues at the Site.

New York State Department of Environmental Conservation (NYSDEC)
is committed to a citizen participation program as a part of its
responsibilities for the inactive hazardous waste site remedial program.
Citizen participation promotes public understanding of NYSDEC’s
responsibilities, planning activities, and remedial activities at inactive
hazardous waste disposal sites. It provides an opportunity for NYSDEC
to learn from the public, information that will enable NYSDEC to
develop a comprehensive remedial program that is protective of both
public health and the environment.

Final: November 7, 2002
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2. Site background

2.1. Site setting

2.2. Site history

The Hanna Furnace property is a vacant industrial property currently
owned by the City of Buffalo and located at the southern edge of the City
of Buffalo in Erie County (Figure 1-1). The Hanna Furnace property
surrounds the eastern portion of the Union Ship Canal, and encompasses
approximately 113 acres, including the Former Manufacturing Area.
The location of the Hanna Furnace property is shown on Figure 1-1. The
Hanna Furnace property has been characterized during several previous
investigations. Based on the findings of those investigations together
with the size of the property, its historic use, and the City's current
developmental needs and plans, the Hanna Furnace property has been
subdivided into four subparcels for future developmental considerations.
The Former Railroad Yard has been designated Subparcel 1. Subparcel 2
comprises the Former Manufacturing Area. Subparcel 3 consists of an
area surrounding the Union Ship Canal 200-feet wide on each side.
Subparcel 4 includes the Former Filter Cake/Flue Ash Disposal Area
located to the north of the Union Ship Canal. These subparcels are
shown on Figure 1-2. These subparcels will be considered separately
during future environmental investigatory and remedial activities, as well
as during redevelopment activities at the property. This CPP has been
created specifically for the 32-acre Former Manufacturing Area
(Subparcel 2; the Site).

An application for the voluntary cleanup of the Former Manufacturing
Area will be submitted to NYSDEC. The voluntary cleanup will allow
for the future redevelopment of the Former Manufacturing Area for
commercial and industrial purposes. The current proposed transitional
development plan for the Site includes lower profile, flex-type product in
closest proximity to the canal and high-bay distributors/light
manufacturing buildings on the outer perimeter of the Site. The
estimated average land coverage is 25 percent.

Subparcel 2 consists of a 32-acre portion of the Hanna Furnace property
located at the southern edge of the City of Buffalo in Erie County (Figure
1-1). This portion of the property was once the main manufacturing area.
Structures formerly located on this subparcel included several production
buildings, four blast furnaces, and various support structures. The Hanna
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Hanna Furnace Site
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Furnace property is bordered to the west by New York State Route 5. to
the south by the Lackawanna Commerce Park, to the east by railroad
tracks, and to the north by wetland areas, and the former Shenango Steel

property.

The Buffalo Union Steel Corporation purchased the manufacturing area
in 1900. The Union Ship Canal was constructed near the northern edge
of the Buffalo Union Steel property in 1910 to service the facility. Pig
iron manufacturing commenced during the period of 1900 to 1915 with
the construction of blast furnaces. Following the construction of the
blast furnaces, the Hanna Furnace Company acquired the property from
Buffalo Union Steel. The National Steel Company subsequently
purchased the property in 1929, and the corporate entity became know as
the Hanna Furnace Corporation.

Iron ore, lime, coke and other raw materials were received vie the canal,
and were stockpiled along the northern and southern edges of the canal.
Additionally, the pig iron manufactured at the site was transported to
customers via the network of railroads at and near the Hanna Furnace

property.

The Hanna Furnace Corporation ceased all operations in 1982 due to
foreign competition and to the closure of the Shenango Furnace
Company, a primary recipient of pig iron from the Hanna Fumnace
Corporation.

The Jordan Foster Scrap Corporation purchased the Hanna Furnace
property in 1983 and subsequently dismantled many of the buildings.
The Jordan Foster Scrap Corporation filed for bankruptcy during 1986,
and leased the Hanna Furnace property briefly to the Equity Scrap
Processing Company. In 1998, the City of Buffalo gained title to the
Hanna Fumnace property due to nonpayment of taxes. The Hanna
Furnace property has been essentially unoccupied and unsecured since
1986.

Demolition of structures at the Site is being completed in two phases.
Phase I was completed in late April 2002 and involved the demolition of
the on-site structures with the exception of the blast furnaces. Some of
the brick and concrete from the building demolition was used to fill
below-grade foundations. The bulk of this material was crushed and
recycled for off-site uses. The second phase of the program will include
demolition of the blast furnaces and removal of any foundations that
extend above grade. Following removal of the structures, hydroseeding
will be used to vegetate the area.

2.3. Environmental issnes identified at the site

Based on data obtained from the July/August 2001 investigation
performed by ERM, and data collected from the Site during previously
investigations, a Site Investigation Report was developed by O’Brien &

O’Brien & Gere Engineers, Inc.
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2. Site background

Gere Engineers, Inc. Conclusions from the Site Investigation Report are
summarized below.

PAHs were found in soil across the Site. However, the concentrations
are well below the SSALSs (Table 5-1) with the exception of one location,
which is considered to be localized. The ground water samples
contained fewer PAH compounds at lower concentrations. This is to be
expected, as the mobility of PAHs in the environment is relatively low
due to relatively low water solubilities and relatively low organic carbon
partition coefficients.

In the case of metals, constituents that were detected at concentrations
that exceeded the SSALs at eight surface soil and five subsurface soil
sample locations. Figures 2-1 and 2-2 depict exceedances in surface soil
and subsurface soil, respectively.

Each of the ground water samples collected from the monitoring wells
and test pits contained TAL metals above Class GA ground water
standards. Iron and sodium concentrations were above the Class GA
standards in most of the wells. In addition the following inorganics were
detected at concentrations exceeding Class GA ground water standards in
at least one of the monitoring wells: arsenic (1 sample), cyanide (2
samples), lead (2 samples), and manganese (1 sample). Most of these
exceedances were less than twice the ground water standards with the
exception of manganese in MW-003 and cyanide in MW-004 which
were more than twice the Class GA standard. Although the latter two
concentrations are elevated, they are localized to these two wells and are
likely due to constituents in the soil/fill material in those areas.

Ground water samples from two test pits were analyzed for TAL metals.
Each of the ground water samples collected from test pits contained TAL
metals above Class GA ground water standards. TAL metals in the
ground water samples collected from the test pits that exceeded Class
GA ground water standards included arsenic (1 sample), cadmium (1
sample), chromium (1 sample), copper (2 samples), iron (2 samples),
lead (2 samples), manganese (2 samples), mercury (2 samples), selenium
(1 sample), and sodium (2 samples). The ground water samples
collected from the test pits were more turbid than the samples collected
from the monitoring wells, which likely accounts for the greater
concentration of metal constituents detected in the test pit ground water
samples. By definition, ground water samples that have high turbidity
contain suspended aquifer materials, which in turn contain metal
constituents. As required by the analytical procedures, ground water
samples are preserved with nitric acid. In ground water samples with
elevated turbidity, the preservation causes metal constituents from the
aquifer materials to solubilize into the water. Ground water samples for
metals analyses that have high turbidity are not considered representative
of those metal constituents that migrate with the ground water system.

During the purging and sampling of the monitoring wells during the most
2001 ERM investigation of the Site, pH measurements were recorded for
ground water. The data indicated elevated pH above the Class GA
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ground water standards (6.5 — 8.5 SU) in three monitoring wells in the
western portion of Subparcel 2 that ranged from 10.99 to 11.79. Two
monitoring wells in the western portion of Subparcel 1 also had elevated
pH that ranged from 9.5 to 11.3. The pH in monitoring wells outside of
the elevated pH area ranged between 6.95 to 7.69. The area of elevated
pH is shown on Figure 2-3.

Borings, wells, and test pits were completed during the field program to
assess the nature and extent of the NAPL. The analytical results did not
reveal the presence of elevated concentrations of petroleum-related
constituents. However, staining and odors were noted in the soil and a
sheen was observed on the water table in the areas shown on Figure 2-3.
A fingerprint analysis of the soil sample from test pit TP-07 was
performed by Zymax Forensics. The fingerprint analysis indicated that
the NAPL is likely asphalt or a mixture of diesel and asphalt. It should
be noted that no measurable free product was observed in the monitoring
wells or within the open test pits. As shown on Figure 2-3, the NAPL
area north of the 2-story brick building appears to be contiguous
extending from beneath the eastern end of the foundation northward.
The thickness of impacted soil is greatest in the area beneath the
building, extending to as much as 8 feet below grade. The areal extent of
these soils is approximately 2,225 square feet. The outermost edges of
the staining appear to be limited to the 2-foot interval surrounding the
water table. The area of the NAPL-impacted soils in this outer area is
approximately 3,025 square feet. Using these dimensions, the total
estimated volume of petroleum-impacted soil is 23, 850 cubic feet (883
cubic yards).

Two separate areas with petroleum-impacted soil have been identified in
the vicinity of the former oil shack. Area A is the larger of the two areas
and extends northwest from under the eastern edge of the building. The
depth of the impacted soil column is greatest, 8 feet, at SB-53, which is
located on the southeastern corner of the building. In SB-59, impacted
soils were observed between 1 to 4 feet below grade. At TP-13, a sheen
was noted on the water table, which was located at approximately 5 feet
below grade. The extent of this area is approximately 1, 700 square feet.
Using an average thickness of 4 feet, the volume of impacted soil is
estimated to be approximately 6, 800 cubic feet (250 cubic yards).

Area B is located east of the former oil shack foundation footprint. This
area was identified by one boring, SB-60. The depth of impacted soil
extends from the surface to approximately 5.5 feet below grade. This
distribution and isolated occurrence suggests that the impacted soils in
Area B are the result of a surface spill. An estimated volume of 6.911
cubic feet (255 cubic yards) of impacted soil was calculated using a
radius of approximately 20 feet around the boring and a thickness of 5.5
feet below grade.

The 2001 ERM investigation, as well as previous investigations, indicate
that of the existing contaminants detected in soil and ground water within
the Site, SVOCs (PAHs in particular), and metals were the most
prevalent. VOCs and PCBs were sporadicaliy detected and when

O’Brien & Gere Engineers, Inc.
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2. Site background

encountered, were detected at concentrations below SSALs, as discussed
in Section 5.2.1, and regulatory soil and ground water standards or
guidance. As described above, an area of elevated pH in ground water
and areas of NAPL-impacted soils were also encountered.

After completion of this Remedial Action Work Plan, the site would be
remediated to a level that is protective of public health and the
environment for the Contemplated Use of the property (i.e. restricted
industrial/commercial uses excluding day care, child care, and medical
care). The following factors establish the basis behind this conclusion.

A. The data obtained from the Site show no significant
impacts to groundwater. No connection was observed
between the conditions present in the soil and the quality
of groundwater. The sole exception to this statement is
the site-wide pH issue that will be monitored both in
groundwater and in the Union Ship Canal.

B. The proposed cover system will break any human health
exposure pathway under the Contemplated Use. Any
area not included as a parking lot or building will be
included in the proposed covered area.

C. The soil impacted with petroleum and NAPL will be
excavated and either removed from the Site for treatment
and disposal or treated on-site.

Based on the above information and understanding of the Site, the
environmental conditions for the Former Railroad Yard are similar to the
Former Manufacturing Area (with the exception of the areas of NAPL-
impacted soil). Furthermore, the two subparcels are located adjacent to
each other, therefore conclusions presented in the May 2000 Qualitative
Human Health and Ecological Risk Assessments (Malcolm Pirnie, 2000)
for the Former Railroad Yard Area are appropriate for the Former
Manufacturing Area.

Final: November 7, 2002
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3. Project description

3.1. Voluntary cleanup objective

The future use of the Hanna Furnace property - Former Manufacturing
Area is presented in Chapter 3 of the Voluntary Cleanup Program
Remedial Action Work Plan. The proposed cleanup has been designed to
be protective of human health and the environment by covering the soil
and fill material at the Site with asphalt, concrete, or clean soil. Because
VOCs were not detected in the samples collected in the Former
Manufacturing Area, the primary exposure pathway for contaminants at
the Site (metals and PAHs) is via direct contact. The proposed plan of
covering the on-site fill material will eliminate the potential for direct
contact with soil and is therefore protective of human health and the
environment.

3.2. Voluntary cleanup activities

In order to eliminate potential exposure risks associated with direct
contact with site fill material, the entire Former Manufacturing Area will
be covered as part of Site redevelopment. The cover system will be
placed directly on top of the regraded on-site fill material and will
include clean soil for outdoor, vegetated areas, asphalt for roads and
parking lots, or concrete for sidewalks, buildings and heavy use areas.
Surface coverage over the entire redeveloped subparcel will be required
by the Site owner or developer as a pre-condition of occupancy. NAPL-
impacted soil will also be removed prior to development and will be
removed no later than December 31, 2002. The Site cover system will
be maintained in accordance with the Operation, Maintenance, and
Monitoring (OM&M) Work Plan and the Voluntary Cleanup Agreement.

During invasive redevelopment activities such as the construction of
buried utilities, fill material will be excavated in accordance with
Chapter 6 of the Remedial Action Work Plan. It is expected that the
material excavated will contain concentrations of contaminants similar to
those encountered during investigations previously conducted at the Site.
However, due to the nature of subsurface investigations, it is possible
that localized zones of more significant contamination may be
encountered. To define areas of soil/fill that will require additional
cleanup, SSALs have been established for soil/fill at the Site. The SSALs
are specific concentration limits for the parameters of concern that, when

Final: November 7, 2002
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3.3. Project schedule

exceeded, trigger the need for remediation. The list of SSALs for the
Site is presented in Table 3-1.

During excavation activities at the Site, the soil/fill will be inspected for
staining and will be field screened for the presence of VOCs with a
photoionization detector (PID). Excavated soil/fill that is visibly stained
or produces elevated PID readings (i.e., sustained 10 ppm or greater) will
be considered potentially contaminated and stockpiled on the Hanna
Furnace property for further assessment. The potentially contaminated
soil will be stockpiled on polyethylene sheeting and then sampled for
reuse, treatment or disposal. The stockpiled potentially contaminated
soil will also be completely covered using polyethylene sheeting to
reduce the infiltration of precipitation and the entrainment of dust.
Soil/fill containing one or more constituents in excess of the SSALs will
be transported off-site to a permitted waste management facility. Any
analytes that do not have a corresponding SSAL and are detected at
concentrations above the soil cleanup guidelines (TAGM 4046) will be
transported off-site to a permitted waste disposal facility unless
otherwise agreed by the NYSDEC. Soil/fill awaiting analytical results or
awaiting transportation will be stored on-site under polyethylene
sheeting.

Excavated or disturbed soiV/fill, which exhibits no staining or elevated
PID readings, and has been analyzed and found to meet SSALs, may be
used as subgrade or excavation subgrade backfill. All excavations or
disturbances must be backfilled as soon as the work allows.

Protection of the off-site community, which includes surrounding
residents and businesses as well as potential future commercial and
public users of the Site during the redevelopment period, will be
addressed through a Community Air Monitoring Program (included as
Section 7.2 of the Remedial Action Work Plan) and a Remedy
Implementation plan (included as Chapter 6 of the Remedial Action
Work Plan). The Community Air Monitoring Program establishes
specific requirements for air monitoring and procedures to mitigate
off-site migration of airborne particulates and vapors during the
remediation and redevelopment periods. The Remedy Implementation
Plan provides requirements for handling of soils/fill excavated during
redevelopment (i.e., for foundation and subsurface utilities) and for
placement of final, clean vegetated cover material or paving over
exposed soil/fill in all redeveloped areas of the Site.

Due to the nature of commercial and industrial Site development, the
specific schedule for the Site redevelopment activities, including the
remedial actions, is not known. However, it is anticipated that the
former manufacturing area will be completely redeveloped within 10
years of the execution of the Voluntary Cleanup Agreement.

O’Brien & Gere Engineers, Inc.
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4. Project contacts

For more information about this project, please contact the following
persons:

Environmental Concerns

Mr. David Locey/Mr. Martin Doster, P.E.
Project Engineer

Division of Environmental Remediation
NYSDEC — Region 9

270 Michigan Avenue

Buffalo, New York 14203

(716) 851-7220

Mr. Jamie Malcolm, P.E.
Environmental Engineer
NYSDEC

625 Broadway

Albany, New York 12233

Health Related Concemns

Mr. Mathew J. Forcucci
NY State Dept. of Health
584 Delaware Ave.
Buffalo, New York 14202
(716) 847-4501

Citizen Participation

Mr. Michael Podd
NYSDEC

270 Michigan Avenue
Buffalo, NY 14203
(716) 851-7220
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5. Public mailing list

The mailing list is used to provide information to area residents, elected
officials, media and other interested parties who want to be kept
informed about the Hanna Furnace ~ Former Manufacturing Area Site.
A copy of the list is presented in Appendix A. If you would like to
request your name to be added to the list, please contact Michael Podd,
Citizen Participation Specialist in the NYSDEC Region 9 office at (716)
851-7220.

Final: November 7, 2002 13 O’Brien & Gere Engineers, Inc.
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6. Identification of document repositories

Documents related to the Hanna Furnace property Former Manufacturing
Area Voluntary Cleanup will be available for public review at the
locations listed below. As additional documents are created during the
remediation process, they will be added to the repositories.

Buffalo & Erie County Public Library
JP Dudley Branch

2010 So. Park Avenue

Buffalo, New York 14220

(716) 823-1854

Hours of Operation: M/F/Sat: 10am — 6pm
T/Th: 12pm — 8pm
W: Closed
Sun: Ipm-5pm
NYSDEC

Region 9 Offices

270 Michigan Avenue

Buffalo, New York 14203

(716)851-7220

Contact: Mr. Martin Doster, P.E. Project Engineer

. Hours of Operation: Mon-F, 8:30am-4:45pm

(by appointment only)
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7. Description of specific citizen participation activities

NYSDEC and NYSDOH are committed to keeping the public informed
and involved throughout the process of investigating and remediating
this Site. At a minimum, the Citizen Participation Activities will

include:

At least 30 days prior to NYSDEC approval of the voluntary cleanup
Agreement, A Voluntary Cleanup Agreement Application Fact Sheet
will be sent to addressees of the Mailing List.

After construction is completed, an End of Construction Subparcel 2 Fact
Sheet will be sent to addressees of the Mailing List.

At any time, the mailing may be updated.

At any time, the public is encouraged to contact the officials listed in
Chapter 4 of the CPP to express any concerns or questions they may

have regarding this project.
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8. Glossary of key terms and major program elements

This glossary defines terms associated with New York’s hazardous waste
site citizen participation program, and important elements of the
hazardous waste site remedial program. Words in bold in the definitions
are defined elsewhere in the glossary. A list of acronyms often used in
the remedial program is presented at the end of this section.

Administrative Record

Part of a site’s Record of Decision that lists and defines documents used
in the development of NYSDEC’s decision about selection of a remedial
action.

Availability Session

A scheduled gathering of program staff and members of the public in a
casual setting, without a formal presentation or agenda but usually
focusing on a specific aspect of a site’s remedial process

Citizen Participation

A program of planning and activities to encourage communication
among people affected by or interested in hazardous waste sites and the
government agencies responsible for investigating and remediating them.

Citizen Participation (CP) Record

A document prepared at a major remedial stage that describes the citizen
participation activities required at that stage. A CP Record also directs a
scoping process to determine if additional citizen participation activities
are appropriate and feasible.

Citizen Participation Specialist

A staff member from a NYSDEC central office or regional office who
has specialized training and experience to assist a project manager and
other staff to plan, conduct and evaluate a site-specific citizen
participation program.

Classification

A process to place a hazardous waste site within a category which
defines its hazardous waste status and its threat or potential threat to
public health and the environment. Sites are listed along with their
classification in the Registry of Inactive Hazardous Waste Disposal
Sites.

» Class 1 — causing or representing an imminent danger of causing
irreversible or irreparable damage to public health or environment —
immediate action required.
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e Class 2 - significant threat to public health or environment — action
required.

» Class 2a - temporary classification assigned to a site for which there
is inadequate or insufficient data for inclusions in any other
classification.

e Class 3 — does not present a significant threat to public health or
environment — action may be deferred.

o Class 4 — site properly closed — requires continued management.

e Class 5 — site properly closed — no further action required.

o Delisted — site no longer considered an inactive hazardous waste
disposal site.

Comment Period

A time period for the public to review and comment about various
documents and Division of Environmental Remediation (DER)
actions. For example, a 30-day comment period is provided when DER
issues a Proposed Remedial Action Plan (PRAP), and when DER
proposes to delist a site from the Registry of Inactive Hazardous
Waste Disposal Sites.

Consent Order

A legal and enforceable agreement negotiated between NYSDEC and a
responsible party. The order sets forth agreed upon terms by which a
responsible party will undertake site investigation and/or cleanup, or pay
for the costs of those activities. The order includes a description of the
remedial actions to be taken by the responsible party with NYSDEC
oversight, and a schedule for implementation.

Contact List

Names, addresses and/or telephone numbers of individuals, groups,
organizations, government officials and media affected by or interested
in a particular hazardous waste site. The size of a contact list and the
categories included are influenced by population density, degree of
interest in a site, the stage of the remedial process and other factors. It is
an important tool needed to conduct outreach activities.

Delist

Action by which DER removes a hazardous waste site from the Registry
of Inactive Hazardous Waste Disposal Sites upon determination that:
the site contains inconsequential amounts of hazardous wastes; or that a
remediated site no longer requires Operation and Maintenance. A
proposal to delist a site triggers a public notification and comment
period process.

Division of Environmental Enforcement (DEE)

A unit within NYSDEC that works with the Division of Environmental
Remediation and others to negotiate with responsible parties to achieve
agreements for the investigation and remediation of hazardous waste
sites. A negotiated agreement is contained in a consent order.

O’Brien & Gere Engineers, Inc.
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8. Glossary of key terms and major program elements

Division of Environmental Remediation (DER)

Formerly the Division of Hazardous Waste Remediation, a major
program unit within NYSDEC created to manage the hazardous waste
site remedial program from site discovery through Operation and
Maintenance activities. Staff include: engineers, geologists, chemists,
attorneys, citizen participation specialists, environmental program
specialists and support staff.

Division of Hazardous Waste Remediation
(See Division of Environmental Remediation.)

Document Repository

A file of documents pertaining to a site’s remedial and citizen
participation programs which is made available for public review. The
file generally is maintained in a public building near the hazardous waste
site to provide access at times and a location convenient to the public.

Enforcement

NYSDEC’s effort, through legal action if necessary, to compel a
responsible party to perform or pay for site remedial activities.
NYSDEC may perform this effort by itself or in concert with other
agencies.

Environmental Quality Bond Act (EQBA)

The 1986 Environmental Quality Bond Act which gives New York State
bonding authority of up to $1.2 billion to fund the State’s share of the
total cost of remediating hazardous waste sites in New York State.

Fact Sheet

A written discussion about part or all of a site’s remedial process,
prepared and provided by DER to the public. A fact sheet may focus on:
a particular element of the site’s remedial program: opportunities for
public involvement; availability of a report or other information, or
announcement of a public meeting or comment period. A fact sheet
may be mailed to all or part of a site’s contact list, distributed at
meetings, placed in a document repository and/or sent on an “as
requested” basis.

Interim Remedial Measure (IRM)

A discrete action which can be conducted at a site relatively quickly to
reduce the risk to people’s health and the environment from a well-
defined hazardous waste problem. Examples of IRMs include removing
contaminated soil and drums, providing alternative water supplies or
securing a site to prevent access.

National Priorities List

The U.S. Environmental Protection Agency’s list of the most serious
uncontrolled or abandoned hazardous waste sites identified for possible
long-term remedial response using money from a special trust fund.
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New York State Department of Health

Agency within the executive branch of New York State government
which: performs health-related inspections at suspected hazardous waste
sites; conducts health assessments to determine potential risk from
environmental exposure; reviews Risk Assessments prepared during the
Remedial Investigation and Feasibility Study; conducts health-related
community outreach around sites; and review remedial actions to assure
that public health concerns are adequately addressed.

New York State Department of Law

Agency within the executive branch of New York State government that
takes the lead on hazardous waste sites requiring civil enforcement
through court action. Litigation can involve negotiations and court
action with responsible parties to clean up sites; natural resource
damage claims, and recovery of remedial costs.

New York State Registry of Inactive Hazardous Waste Disposal Sites
The “Registry.” A document that NYSDEC is directed by law to
maintain and that lists and provides information about every hazardous
waste site in New York State that meets criteria established through a
definition of hazardous waste and classification system.

Operable Unit

A discrete part of an entire site that produces a release, threat of release,
or pathway of exposure. An Operable Unit can receive specific
investigation, and a particular remedy may be proposed. A Record of
Decision is prepared for each Operable Unit.

Operation and Maintenance

A period in which remedial action may be conducted following
construction at a site (for example, operation of a “pump and treat”
system), or which is performed after a remedial action to assure its
continued effectiveness and protection of people’s health and the
environment. Activities can include site inspections, well monitoring
and other sampling.

Preliminary Site Assessment (PSA)

A PSA is DER’s first investigation of a site. A PSA is performed to
determine if a site meets New York State’s definition of an inactive
hazardous waste disposal site by confirming the presence of hazardous
waste and determining if the site poses a significant threat to public
health or the environment.

Project Manager

An NYSDEC staff member within the DER (usually an engineer,
geologist or hydrogeologist) responsible for the day-to-day
administration of remedial activities at, and ultimate disposition of,_ a
hazardous waste site. The Project Manager works with legal, health,
citizen participation and other staff to accomplish site-related goals and
objectives.

O’Brien & Gere Engineers, Inc.
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8. Glossary of key terms and major program elements

Proposed Remedial Action Plan (PRAP)

An analysis by DER of each alternative considered for the remediation of
a hazardous waste site and a rationale for selection of the alternative it
recommends. The PRAP is created based on information developed
during the site’s Remedial Investigation and Feasibility Study. The
PRAP is reviewed by the public and other state agencies.

Public Meeting

A scheduled gathering of DER staff with the affected/interested public to
give and receive information, ask questions and discuss concerns about a
site’s remedial program. Staff from other NYSDEC divisions, legal and
health staff, and staff from consultants and a responsible party often also
attend. A public meeting, unlike an availability session, generally
features a formal presentation and a detailed agenda.

Reclassification

A process by which DER redefines the threat posed by a hazardous waste
site to public health and the environment by developing and assessing
site information and, based on findings and conclusions, assigning a new
classification code.

Record of Decision (ROD)

A document that provides definitive record of the cleanup alternative that
will be used to remediate a hazardous waste site. The ROD is based on
information and analyses developed during the Remedial
Investigation/Feasibility Study and the public comment.

Remedial Alternatives Report (RAR)

A report that contains an evaluation of options for the remediation of any
contamination in, on, or under, or emanating from, a property that
includes an analysis of data and other information concerning the nature
and extent of that property’s contamination and is generally performed
concurrently, and in an interactive fashion, with the site investigation.

Remedial Construction

The physical development, assembly and implementation of the remedial
alternative selected to remediate a site. Construction follows the
Remedial Design stage of a site’s remedial program.

Remedial Design

The process following finalization of a Record of Decision in which
plans and specifications are developed for the Remedial Construction
of the alternative selected to remediate a site.

Remedial Investigation/Feasibility Study (RI/FS)

The R1 fully defines and characterizes the type and extent of hazardous
waste contamination at the site. The FS, which may be conducted during
or after the Rl, uses information developed during the Rl to develop
alternative remedial actions to eliminate or reduce the threat of hazardous
waste contamination to public heaith and the environment.
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Responsible Party
An individual or business who: currently owns or operates a hazardous

. waste site; or historically owned or operated a site when hazardous waste

was disposed; or generated hazardous waste at a site; or transported
hazardous waste to a site.

Responsiveness Summary

A written summary of major oral and written comments received by
DER during a comment period about key elements of a site’s remedial
program, such as a Proposed Remedial Action Plan, and DER’s
response to those comments.

Site Investigation (SI)

A process undertaken to determine the nature and extent of
contamination in, on, and under, and emanating from a property. The SI
includes the gathering of sufficient information to determine the
necessity for, and the selection of the appropriate method of, remediation
of contamination in, on, or under, or emanating from a property.

Site Issues And Community Profile Scoping Sheet

A document prepared to support each Citizen Participation Record.
Each Scoping Sheet identifies issues and information important to DER
and the community and information that needs to be exchanged at a
particular remedial stage. The Scoping Sheet also summarizes
information about the surrounding community, including demographics,
special needs, etc.

Superfund

The common name for the Federal program established by the
Comprehensive Environmental Response, Compensation and Liability
Act of 1980, as amended in 1986. The Superfund law authorizes the
U.S. Environmental Protection Agency to investigate and clean up sites
nominated to the National Priorities List.

Title 3 Project

Remediation of a municipally owned site through the State Superfund
Title 3 Program whereby New York State pays 75 percent of eligible
costs for remediation and the municipality pays 25 percent.

Toll-Free “800” Number

An information line (800) 367-4448 maintained by the DER to provide
convenient access for people who have questions, concerns or
information about hazardous waste sites and their remedial programs.

Acronyms
AG New York State Attorney General’s Office A
ARAR Applicable or Relevant and Appropriate Requirement
C&D Construction and Debris
CERCLA Comprehensive Environmental Response, Compensation
and Liability Act of 1980

CO Consent Order
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Ccp

CPP

CPS
CQC/CQA

DEE
DER

DHWR

DOD
DOL
DOW
ENB
EQBA
EPA
F&W
FDA
FSF
FOIL
FS

FY
GPM
HelP
IRM
mg/kg
NPL
NYSDEC

NYSDOH
0&M
OSHA
ou
PAH
PCB
PM
ppm/ppb/ppt
PRAP
PRP
PRS
PSA
QA/QC
RA
RCRA
RD
RFP
RHWRE
RI
RIFS
ROD
RP

SSF

Citizen Participation

Citizen Participation Plan

Citizen Participation Specialist

Construction Quality Contro/Construction Quality
Assurance

Division of Environmental Enforcement

Division of Environmental Remediation, formerly the
Division of Hazardous Waste Remediation
Division of Hazardous Waste Remediation, now the
Division of Environmental Remediation
Department of Defense

Department of Law

Division of Water

Environmental Notice Bulletin

1986 Environmental Quality Bond Act
Environmental Protection Agency

Division of Fish and Wildlife

Food and Drug Administration

Federal Superfund

Freedom of Information Law

Feasibility Study

Fiscal Year

Gallons Per Minute

Health Liaison Program

Interim Remedial Measure

milligrams per kilogram

National Priorities List

New York State Department of Environmental
Conservation

New York State Department of Health

Operation and Maintenance

Occupational Safety and Health Administration
Operable Unit

Polynuclear Aromatic Hydrocarbon
Polychlorinated Biphenyl

Project Manager

parts per million/parts per billion/parts per trillion
Proposed Remedial Action Plan

Potentially Responsible Party

Priority Ranking System

Preliminary Site Assessment

Quality Assurance/Quality Control

Remedial Action

Resource Conservation and Recovery Act
Remedial Design

Request for Proposals

Regional Hazardous Waste Remediation Engineer
Remedial Investigation

Remedial Investigation/Feasibility Study

Record of Decision

Responsible Party

State Superfund
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Citizen Participation Plan
SVOC Semi-Volatile Organic Compound
TAGM Technical and Administrative Guidance Memorandum
TCLP Toxicity Characteristic Leading Procedure
TSDF Treatment, Storage and Disposal Facility
ug/l micrograms per liter
USGS U.S. Geological Service
VCP Voluntary Cleanup Program
vOC Volatile Organic Compound
O’Brien & Gere Engineers, Inc. 26 Final: November 7, 2002

I\DIV83\PROJECTS\10569\25466\PHASE IN5_RPTS\CPP.doc



Table 3-1

Hanna Furnace - SubParcel 2

Buffalo, NY

Site Specific Action Levels

Soil Eastern U.S. |Site Specific Action

Highest Value At Parcel 2 Cleanup Background Levels
Parameter Surface Soil | Subsurf Soil | Guidelines Range
Total VOCs (ppm)
Total VOCs 0.278 (3) 0.777 (5) NA 10
SVOC {ppm)
Total SVOCs 2,772 63.92 500 500
Pesticides/PCBs (ppm) - R
Total Pesticides No Data No Data 10
Total PCBs (surface to 1 fi) 0.443 1 1
Total PCBs (greater than 1 ft) 0.031 10 10
Metals (ppm)
Aluminum 33500 66500 SB 33000
Antimony 51.5 48.2 SB NA
Arsenic 29.3 59.8 7.50rSB 50
Barium 381 722 300 0r SB 500
Beryllium 6.7 12.5 0.16 or SB 0-1.75
Cadmium 10.8 7.5 (10) 20
Calcium 205000 266000 SB 130-35000
Chromium 418 88.8 (50) 200
Cobalt 10.2 9.9 30 or SB 2.5-60
Copper 4310 1530 25 or SB 1-50
Iron 163000 189000 2000 or SB | 2000-550000
Lead 1480 1890 {1000) 1000
Magnesium 44100 37500 sSB 100-5000
Manganese 6670 4560 SB 50-5000
Mercury 4.4 0.54 01 1
Nickel 56.6 215 13 or SB 0.5-25
Potassium 3380 5280 SB 8500-43000
Selenium 12.4 41.9 2o0rSB 50
Silver 5.3 27 SB 1000
Sodium 1300 1400 SB 6000-8000
Thallium 10.9 12.2 SB NA
Vanadium 67.5 985 150 or SB 1-300
Zinc 1460 982 20 or SB 9-50
Cyanide 1.5 32.3 NA NA 50

NOTES:

Bold - Site-specific action levies (SSALs)

NC - No Criteria Established

NA - Not Available

NO - Naturally occurring compound.
SB - Site Background

/div83/10569/24366/phasell/5/actioncompTbl2.xls

Soil cleanup guidelines and Eastern U.S. background ranges were obtained from
NYSDEC TAGM #4046 (1/24/94). Value in parentheses are NYSDEC revised values
for non-residential sites but have not yet been incorporated into TAGM #4046.




DWG PATH: 1:\DIVB3I\PROJECTS\10569\25466\PHASE H\DWGS\011.0WG

PLOT DATE: 8/8/02

FIGURE 1-1

NEW

ADAPTED FROM: BUFFALO SE, NY USGS QUADRANGLE

HANNA FURNACE SITE—-SUBPARCEL 2
REBUILD NOW-—NEW YORK
EMPIRE STATE DEVELOPMENT

YORK
= SITE LOCATION MAP
QUADRANGLE LOCATION
! y 0 1 MILE
e —. B k =1 E { b i
1000 0 1000 2000 3000 4000 5000 6000 7000 FEET
1 5 0 1_KILOMETER
o . e e N N 1
FILE NO. 10569.25466 APPROXIMATE SCALE: 1:24000

AUGUST 2002

3§ OBRENGOERE
ENGINEERS INC.




DWG PATH: 3:\D!V83\PROJECTS\10569\25466\PHASE H\DWGS\012.0WG

PLOT DATE: 8/8/02

SUBPARCEL 4

\3

SUBPARCEL 3

SUBPARCEL 2

SUBPARCEL 1

FIGURE 1-2

HANNA FURNACE—SUBPARCEL
REBUILD NOW—NEW YORK
EMPIRE STATE DEVELOPMENT

SITE MAP

5 300 0 30
1 =300 e e —

FILE NO. 10569.25466.012
AUGUST 2002

I

OBRIENGGERE

ENGINEERS INC.

Ml
M
i

IH

|

0



Appendix A

Contact List of Interested/Affected
Public



APPENDIX A — MAILING LIST

ADJACENT PROPERTY OWNERS

List To Be Announced

If you would like your name to be added to the list, please contact Mr. Michael Podd at

the NYSDEC Region 9 Office at 716-851-7220.

CITIZENS GROUPS

Mr. Ausar Afrika
Harambee Books, Environmental

108 Sycamore St.
Buffalo, NY 14204

Mr. William Hilps, Sr.
Environmental Council
5115 Baer Road
Sanborn, NY 14132

Mr. Alfred Price

State Univ. of New York at Buffalo
Planning Dept.

3435 Main Street

Buffalo, NY 14214

Ms. Judy Robinson
Citizen Environmental Co.
425 Elmwood Ave.
Buffalo, NY 14202

Mr. Alex Cukan, Director
Interfaith Center for Environment
1260 Delaware Ave.

Buffalo, NY 14209

Mr. Don Kill

Erie County Sportsmen’s Fed.
55 Winstead Road
Lackawana, NY 14218

Mr. Blake Reeves

State Univ. of New York at Buffalo
4 Cloister Court

Buffalo, NY 14226

Ms. Dawn Sanders

Citizen Action of New York
433 Franklin St.

Buffalo, NY 14202-1301

LOCAL OFFICIALS/GOVERNMENT REPRESENTATIVES

Councilmember James Pitts

Buffalo Common Council, President
1408 City Hall

Buffalo, NY 14202

Mzr. James Smith

Buffalo Environmental Office
916 City Hall

Buffalo, NY 14202

4080-001/comres.cpp.list

Councilmember Mary Martino
Buffalo Common Council, South
1410 City Hall

Buffalo, NY 14202

Mayor Anthony Masiello

Buffalo Mayor’s Office, Room 201
City Hall

Buffalo, NY 14202



Sandra Nasca, Esq.

Buffalo Economic Renaissance Corp.

617 Main Street -
Buffalo, NY 14203

NYSDEC/NYSDOH/USEPA REPRESENTATIVES

Gerald Mikol, Director
NYSDEC, Region 9
270 Michigan Ave.
Buffalo, NY 14203

Mr. Peter Buechi
NYSDEC, Region 9
270 Michigan Ave.
Buffalo, NY 14203

Mr. Lawrence Ennist
NYSDEC, Room 260A
50 Wolf Road

Albany, NY 12233-7010

Mr. Cameron O’ Connor
NYSDOH

584 Delaware Ave.
Buffalo, NY 14202

Mr. Timothy Doolittle
NY State Dept. of State
65 Court St.

Buffalo, NY 14202-3471

MEDIA CONTACTS

Joseph Schmidbauer
Alternate Press

P.O. Box 729, Washington Sta.

Buffalo, NY 14205

Tracey Drury
Business First

472 Delaware Avenue
Buffalo, NY 14202

4080-001/comres.cpp.list

Mr. Martin Doster
NYSDEC, Region 9
270 Michigan Ave.
Buffalo, NY 14203

Mr. Michael Podd
NYSDEC, Region 9
270 Michigan Ave.
Buffalo, NY 14203

Mr. Sam Thernstrom
NYSDEC, Room 602

50 Wolf Road

Albany, NY 12233-7010

Mr. Mark Van Deusen
NYSDOH, Outreach Unit
547 River St.

Troy, NY 12180

Mr. Michael Basile
USEPA

Public Info. Office
Niagara Falls, NY 14303

Mr. David Locey
NYSDEC, Region 9
270 Michigan Ave.
Buffalo, NY 14203

Mr. Joseph Ryan
NYSDEC, Region 9
270 Michigan Ave.
Buffalo, NY 14203

Community Outreach File
NYSDEC, Region 9

270 Michigan Ave.
Buffalo, NY 14203

Mr. Mark Van Valkenburg
NYSDOH, Room 205

547 River St.

Troy, NY 12180

Environmental News Desk
Front Page, Inc.

2703 South Park
Lackawanna, NY 14218

James Schrader
Metro Community News

P.O.Box 211

Buffalo, NY 14225



Paul MacClennan
Environmental Columnist
85 West Oakwood Place
Buffalo, NY 14214

Environmental News Desk
WBEN Radio 930

500 Corporate Pkwy.
Buffalo, NY 14226

Milis Hariston

WGRZ TV -CH. 2
259 Delaware Ave.
Buffalo, NY 14202

Environmental News Desk
WIVB - CH. 4

2077 Elmwood Ave.
Buffalo, NY 14207

4080-001/comres.cpp.Jist

Jay Bonfatti

The Buffalo News

1 News Plaza
Buffalo, NY 14240

Environmental News Desk
WKBW News Channel 7
7 Broadcast Plaza

Buffalo, NY 14202

Michael Desmond

WNED, Environmental News
P.O. 1263

Horizons Plaza

Buffalo, NY 14240



Exhibit 3-1

Union Ship Canal Development
Conceptual Parcelization & Land
Use
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NYSDEC Region 9 Contacts

Mr. David Locey

Mr. Martin Doster, P.E.

Division of Environmental Remediation
NYSDEC — Region 9

270 Michigan Avenue

Buffalo, New York 14203

(716) 851-7220
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SECTION 1
PURPOSE AND APPLICABILITY

J The goal at each petroleum spill site is to remove the spilled petroleum pi'oduct from
the soil in the most efficient and safe manner in order that the soil may be returned to a
reusable product. When complete removal is not possible, practical, or cost effective, the
objective is to remediate the contaminated media to concentration levels which will protect
groundwater, human health and the environment.

The Petroleum-Contaminated Soil Guidance Policy is intended to provide direction
on the handling, disposal and/or reuse of non-hazardous petroleum-contaminated soils. The
reuse or disposal options for excavated soils vary depending on the level of treatment
provided consistent with protecting the public health and the environment. While this
document does not establish standards, it is intended as guidance in determining whether
soils have been contaminated to levels which require investigation and remediation.

This document also constitutes a determination of beneficial use by the Department,
as defined in Solid Waste Regulation NYCRR Part 360. Petroleum-contaminated soil, if
letermined to satisfy the criteria herein, can be reused or disposed of as directed in this
zuidance. Therefore, soils which meet beneficial use conditions are no longer a solid waste
in accordance with NYCRR Part 360-1.2(a)(4).

This guidance is intended for Regional Spill Investigators, Regional Solid Waste staff
~ and responsible parties to assist them in determining the acceptability of remedial activities
a petroleum spill site or in determining the acceptability of a site assessment. It may be
ipplied to both excavated and non-excavated material. The evaluation method and guidance
values included in this guidance may be used to determine the limits of contamination, such
is defining the extent of contamination in an excavation which contains contaminated
.naterial. Situations may exist where results of sampling analysis will require interpretations
nr subjective judgement, as with certain nuisance characteristics such as odors. These
nterpretations and judgements will be made solely by the DEC representative on site.
fhere may be instances where the DEC will opt to digress from this guidance to establish
~leanup goals reflecting site-specific circumstances at a particular petroleum spill site.

The guidance may also be used by responsible parties to develop corrective action
lans which will achieve the criteria set forth in this document.

ftitl 5 L@A b L.

Robert G. Hampston Norman H. Nosenchuck
Director Director
Division of Construction Management Division of Solid Waste
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SECTION I
J HAZARDOUS WASTE DETERMINATION

An initial determination' must be made on all excavated petroleum-contaminated soil
as to whether or not it is a hazardous waste. The hazardous waste determination typically
involves laboratory analysis to quantify contaminant concentrations in the waste material.
The DEC and EPA regulations, however, allow the generator of the waste to use knowledge
of the waste and/or laboratory analysis to make a hazardous waste determination.
Petroleum-contaminated soils are generally stored on site while laboratory analysis results
are obtained and evaluated. As long as the material is segregated from the environment by
impervious material, such as polyethylene sheeting, the petroleum-contaminated soil may

-remain on site until appropriate laboratory results are available and interpreted.

A petroleum-contaminated soil is considered a characteristic hazardous waste when it
exhibits any of the following characteristics: ignitability, corrosivity, reactivity, or toxicity,
as defined in 6NYCRR Part 371, Section 371.3, or 40 CFR Section 261. Knowledge of
soils contaminated with virgin petroleum products indicates that those waste materials do not
demonstrate ignitability, corrosivity, or reactivity characteristics. Therefore, the only
characteristic of concern for virgin petroleum-contaminated soil is toxicity. The Toxicity
Characteristic (TC) Rule identifies benzene and lead as compounds which may cause
petroleum-contaminated waste to be hazardous. Analysis of additional parameters may be
necessary for petroleum-contaminated soil located at sites where other contaminants may be
present. Refer to Appendix A for more specific information regarding the procedures for

’ ,mzardous waste determination, and the TC Rule regulatory levels.

If the contaminated soil has been excavated and if the hazardous waste criteria apply,
then the contaminated soil is classified as a hazardous waste. Excavated soil which is
hazardous due to any non-petroleum component will be referred to the Division of
Hazardous Waste Remediation, and the Division of Hazardous Substances Regulation to
determine appropriate remedial actions.

If in-situ soil is contaminated by a petroleum product, and if the above hazardous
waste criteria are met, the site will be remediated under the direction of the Bureau of Spill
Prevention and Response to provide for protection of human health and environmental
quality. In-situ soil, which violates any of the hazardous waste criteria due to any non-
petroleum component, will be referred to the Division of Hazardous Waste Remediation, and
the Division of Hazardous Substances Regulation to determine appropriate remedial actions.

1 N . .
In-situ or excavated soils which could contain contaminants other than petroleum products, by virtue of laboratory analysis,

history, visual observations, etc., will be sampled and analyzed by either the responsible party or by the Bureau of Spill
vention and Response (BSPR). The Division of Hazardous Substances Regulation {DHSR) will provide assistance to BSPR staff
or state-funded projects) and responsible parties in making hazardous waste determinations for their generated waste.
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SECTION I
SOIL CLEANUP GUIDELINES

There are four essential guidelines which must be satisfied in order for soil to be
considered acceptably remediated or not sufficiently contaminated. These are: A) protection
of the groundwater; B) protection of human health; C) protection of fish and wildlife and the
environment in which they live; and D) protection against objectionable nuisance
characteristics. Compliance with these guidelines is satisfied by analysis of soil samples for
contaminant concentrations and leachability, and subsequent comparison of the sampling
results to guidance values, values which have been determined to be acceptable by DEC.

Contaminant concentrations are determined using EPA standard Methods 8021 or
8270. Leachability is determined using a procedure known as the Toxicity Characteristic
Leaching Procedure (TCLP). Satisfactory protection of groundwater is indicated by TCLP
Extraction Guidance Values or by TCLP Alternative Guidance Values. Satisfactory
protection of human health is indicated by Human Health Guidance Values. Satisfactory
protection of water body sediment is indicated by Sediment Guidance Values. Finally,
satisfactory protection against objectionable nuisance characteristics is indicated by the lack
of odor and by each contaminant concentration being less than 10,000 ppb. Tables 1 and 2
in Section VIII list the contaminants of concern and their corresponding guidance values for
acceptable soil concentrations for components of gasoline and fuel oil, respectively.
Analysis of additional parameters may be necessary for petroleum-contaminated soil located
at sites where other contaminants may be present.

The procedures used when evaluating soil samples to satisfy these guidelines are
discussed further in this section.

A. Protection of Groundwater

The presence of a contaminant in the soil does not determine its
potential for groundwater contamination. Soil particles can adsorb
contaminants which will not be released through infiltration and groundwater
recharge mechanisms. Therefore, it is the leachability of the soil which must
be measured. To be protective of groundwater quality, the soil must not
leach contaminants to the groundwater at concentrations which violate
groundwater standards. The Toxicity Characteristic Leaching Procedure
(TCLP) has been accepted by the Department? as a method of determining
leachability of petroleum-contaminated soil.

The Toxicity Characteristic Leaching Procedure (TCLP) is an
extraction process designed to address the leaching potential of organic and
inorganic contaminants. It is used to simulate the actual site-specific leaching
potential of individual contaminants present in the soil. In the extraction
process, the soil sample is mixed with an acid solution and shaken for

2A::taeptcad by NYSDEC Cleanup Standxards Task Force.
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approximately eighteen hours. For non-volatile organic and inorganic
compounds, the soil/acid solution is filtered to produce an extract liquid. For
volatile organic compounds, the soil/acid solution is held in a Zero Headspace ‘
Extractor (ZHE), preventing the escape of volatile organics, and a liquid
extract is squeezed out of the soil/acid solution. The extracted liquid is then
analyzed to determine the concentration of the petroleum compounds in
question. If the concentrations in the extract are less than or equal to the -
groundwater standards, then the soil may be considered environmentally
acceptable for groundwater protection. Tables 1 and 2 in Appendix B identify
the- TCLP Extraction Guidance Values for the primary components of gasoline
and fuel oil. The tabulated TCLP Extraction Guidance Values are equal to
the NYSDEC groundwater standards or the NYSDOH drinking water
standards, whichever is more stringent. o

An alternative approach to the actual extraction process of the TCLP
laboratory procedure which may be a cost-saving shortcut is to evaluate the
concentration of the contaminant in the soil and mathematically determine if it
will satisfy the leachate criteria. The TCLP laboratory procedure requires the
soil sample to be diluted by a ratio of 20:1 when preparing the sample for the
acidic extraction, and subsequent leachate analysis. Assuming that the entire
mass of the contaminants present in the soil will leach out during the
extraction process, the dilution factor of 20 can be applied to the actual soil
contaminant concentration to give a maximum possible contaminant
concentration obtainable in the leachate.

If a contaminant concentration in the soil is known, then the maximum .
possible contaminant concentration in the TCLP extract can be determined by
the following equation:

r ' n r q
| Contaminant | |  Maximum Possible |
| Concentration | |  Contaminant |
| in Soil | +20= | Concentration |
| (ug/kg or ppb) | |  in Extract |
| | |  Liquid (ug/l or ppb) |
L. J L J

If the maximum possible contaminant concentration in the extract
liquid, as determined by the above equation, is less than or equal to the -
contaminant’s TCLP Extraction Guidance Value, then the contaminant
satisfies the groundwater quality protection criterion. If the calculated
maximum possible contaminant concentration in the extract liquid is greater
than the TCLP Extraction Guidance Value, then no conclusion can be drawn
and groundwater quality protection must be confirmed oy actually performing
the TCLP extraction for that contaminant.

Example;
If the total concentration of Toluene in the soil as determined by ‘
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Method 8021 is 100 ug/kg or 100 ppb for Sample A and 140 ug/kg or 140
ppb for Sample B, and the groundwater standard is 5 ppb then:

Sample A is: 100 ug/kg + 20 = 5 ug/l = 5 ppb
Sample B is: 140 ug/kg + 20 = 7 ug/l > S ppb

Sample A is considered to have satisfied groundwater protection by the
TCLP extraction test for Toluene at 5 ppb. In Sample B, the calculated
extract value is greater than 5 ug/l, therefore, no conclusion can be drawn
from the calculation, and an actual TCLP extraction test must be performed.

To simplify this alternative approach, TCLP Alternative Guidance
Values, which are equal to 20 times the TCLP Extraction Guidance Values,
have been included in Tables 1 and 2. Therefore, if a contaminant’s soil
concentration is known, it can simply be compared to the TCLP Alternative
Guidance Values.

The above methodology can also be used to make the hazardous waste
determination, with the soil or sediment concentration compared to the
respective hazardous waste limit for the leachate. A considerable decrease in
analytical costs may be realized if the above equation is used to evaluate
contaminant concentration acceptability.

In summary, if the contaminant concentrations in the soil are less
than or equal to the TCLP Alternative Guidance Values, or if the
contaminant concentrations in the soil extract are less than or equal to the
TCLP Extraction Guidance Values, then the soil is considered
environmentally acceptable for groundwater quality protection.

Protecticn of Human Health

Protection of human health is an essential requirement of both
treatment and reuse of petroleum-contaminated soil. EPA has published
health-based standards for many contaminants in soil. The standards are
contained in the Health Effects Assessment Summary Table (HEAST
REPORT). These standards were derived from methodologies based on soil
ingestion values for carcinogens and systemic toxicants.

The appropriate health-based soil Guidance Values are listed in Tables
1 and 2 for the primary components of gasoline and fuel oil.

If the contaminant concentrations in the soil are less than or equal

to the Human Health Guidance Values, then the soil is considered safe for
human health concerns.
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C. Protection of Fish and Wildlife

Protection of fish and wildlife must be satisfied when dealing with
contaminated sediment. Some Sediment Guidance Values for protection of
aquatic life and animals which consume aquatic life, have been developed and ‘
are noted in Tables I and 2. Where sediments are contaminated, these
Guidance Values should be used. The appropriate natural resource division
(eg. Marine, Fish & Wildlife, etc.) should be contacted for situations
involving sediment contaminants which do not have tabulated Sediment
Guidance Values. If a spill has occurred at a location that may be sensitive to
wildlife (eg. wetlands), the Division of Fish and Wildlife should be consulted
to determine whether the soil cleanup levels are adequate for natural resource
protection. :

If the contaminant concentrations in the sediment are less than or
equal to the tabulated Sediment Guidance Values, then the sediment is
considered environmentally acceptable for fish and wildlife concerns.

D. Protection Against Objectionable Nuisance Characteristics
Petroleum-contaminated soil must not exhibit objectionable nuisance
characteristics to be eligible for some reuse options described later in this guidance

and listed in Table 3.

1) Petroleum-Type Odors

The soil must not exhibit any discernible petroleum-type odors 0‘,;
in order to be considered for the reuse options identified later in this '
guidance. Odor determinations for state-funded spill projects will be

made by the Regional Spill Investigator. Odor determinations for
responsible party (RP) sites are the responsibility of the RP. The

Regional Spill Investigator may or may not be available to assess the

odor criteria at all sites. When the Regional Spill Investigator is on-

site, he/she may override the decision of the RP if, in the

investigator’s opinion, sufficient odors still persist. Determinations by

DEC Spill Investigators do not relinquish a responsible party’s
responsibilities or liabilities under the law.

2) Contaminant Concentrations

The soil shall not contain any contaminant at a concentration
above 10,000 ug/kg (10,000 ppb). This maximum individual
contaminant concentration should support the above odor
determination, since some petroleum constituents will not leach at high
concentrations but may exhibit odors.

If the soil does not exhibit petroleum-type odors and does

not contain any individual contaminant at greater than 10,000 ppb,
then the soil is considered acceptable for nuisance characteristics.
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SECTION IV
GUIDANCE VALUES
Gasoline-Contaminated Soils

Table 1 lists the primary gasoline components of concern. The table
identifies the compound names, the preferred EPA laboratory methods for
determining contaminant concentration, the detection limits for a liquid matrix
(water), the detection limits for a solid matrix (soil), the TCLP Extraction
Guidance Values (C,), the TCLP Alternative Guidance Values (C,), the
Human Health Guidance Values (C,), and the Sediment Guidance Values (C,).

Although EPA Method 8021 is preferred, other laboratory methods
may be used with prior approval from the DEC Regional Spill Investigator.
Other proposed methods should be evaluated on their ability to quantify the
compounds of concern at acceptable detection levels.

The tabulated detection limits are the practical quantitation limits
(PQLs). The PQL is the lowest level that can be measured within specified
limits of precision during routine laboratory operations on most matrices.
Efforts should be made to obtain the best detection possible when selecting a
laboratory.

To demonstrate groundwater quality protection via the TCLP
Extraction Method, the concentration of the hydrocarbon compound in the
TCLP extract, as determined by EPA Method 8021 for a liquid matrix, must
be less than or equal to the TCLP Extraction Guidance Value, C,,.

-or-

To demonstrate groundwater quality protection via the TCLP
Alternative Method, the concentration of the hydrocarbon compound in the
soil, as determined by EPA Method 8021 for a solid matrix, must be less than
or equal to the TCLP Alternative Guidance Value, C,.

To demonstrate human health protection, the concentration of the
hydrocarbon compound in the soil, as determined by EPA Method 8021 for a
solid matrix, must be less than or equal to the Human Health Guidance Value,

C,.

To demonstrate fish and wildlife protection, the concentration of the
hydrocarbon compound in the soil, as determined by EPA Method 8021 for a
solid matrix, must be less than or equal to the Sediment Guidance Value C,.
Meeting this requirement is only necessary when dealing with contaminated
sediment.
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To demonstrate nuisance protection, the soil must not exhibit
petroleum-type odors, and must not contain any contaminant at greater than
10,000 ppb, as determined by EPA Method 8021 for a solid matrix.

When the Guidance Value or standard is below the detection limit, ‘
achieving the detection limit will be considered acceptable for meeting the
Guidance Value or standard, as long as the reported laboratory detection
limits are reasonably close to the listed PQLs.

Fuel Oil-Contaminated Soil

" Table 2 lists the primary fuel oil components of concern. As with
Table 1, Table 2 identifies compound names, preferred EPA laboratory
methods, detection limits, and Guidance Values.

Although EPA Methods 8021 and 8270 are preferred for identifying
compounds of concern for gasoline and fuel oil, other laboratory methods may
be used with prior approval from the DEC Regional Spill Investigator. Other
proposed methods should be evaluated on their ability to quantify the com-
pounds of interest at acceptable detection levels.

Since there is no single laboratory method which will analyze for all of
the volatile and semi-volatile compounds of concern, it is generally necessary
to use more than one laboratory method for fuel oil analysis. Both volatile
and semi-volatile compounds must be addressed initially, but a reduced list of
analytes may be acceptable for subsequent sampling depending upon the initial

results. ‘

As with Table 1, the detection limits in Table 2 are PQLs. Efforts
should be made to obtain the best detection possible when selecting a labora-

tory.

Experience has shown that soil containing some of the insoluble semi-
volatile compounds at high concentrations can exhibit a distinct odor even
though the substances will not leach from the soil. Therefore, the maximum
individual contaminant concentration of 10,000 ppb is instituted to help
address this problem. In addition, anytime a soil exhibits discernible petro-
leum odors, even if it has met the numerical criteria, it shall not be consid-
ered clean enough for some reuse options under 6NYCRR Part 360, as
described later in this document.

Odor determination is subjective. Since there is no recognized odor
measuring device, some discrepancies may arise between responsible parties
and the DEC on this subject. In order to document odor determinations and
to address the need for remediation due to odors, the following approaches
may be considered: (1) direct the laboratory to identify and quantify all
pollutants present in the soil and/or leachate samples instead of just the

(10) | Q})}



method’s target compounds; and (2) establish site-specific conditions based on
an evaluation of the characteristics of the site. The determination and evalua-
tion of odors remains a subject requiring further research and policy develop-
ment.

Some of the semi-volatiles are carcinogens, and subsequently have
groundwater quality Guidance Values of 0.002 ppb. The TCLP Extraction
Guidance Values are 0.002 ppb, and the TCLP Alternative Guidance Values
are 0.04 ppb. The solid matrix detection limit does not approach this low
value. Therefore, when these compounds are determined to be present, the
TCLP Extraction Method and the Alternative Guidance Values must be
satisfied to demonstrate groundwater quality protection for these particular
contaminants. The following compounds listed in Table 2 are affected by this
limitation: benzo(a)anthracene; benzo(b)fluoranthene; benzo(k)fluoranthene:
benzo(a)pyrene; chrysene; benzo(ghi)perylene; and indeno(1,2,3-cd)pyrene.

Particular attention should be paid to the Human Health Guidance

- Values for fuel oil-contaminated soil. While the majority of the semi-volatiles
have health Guidance Values considerably higher than the contaminant
concentration generally encountered at spill sites, there are seven compounds
listed in Table 2 which have Human Health Guidance Values lower than the
detection limits. When any of these compounds (benzo(a)anthracene,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene and
dibenz(a,h)anthracene) are present, the Human Health Guidance Value most
likely will be the limiting factor for achieving acceptable cleanup levels.

To demonstrate groundwater quality protection via the TCLP
Extraction Method, the concentrations of the hydrocarbon compounds in the
TCLP extract, as determined by EPA Methods 8021 and 8270 Base/Neutral
for a liquid matrix, must be less than or equal to the TCLP Extraction
Guidance Value, C,;

-Or-

To demonstrate groundwater quality protection via the TCLP
Alternative Method, the concentrations of the hydrocarbon compounds in the
soil, as determined by EPA Methods 8021 and 8270 Base/Neutral for a solid
matrix, must be less than or equal to the TCLP Alternative Guidance Value,
C,. As described above, the TCLP Alternative Method is not a sufficient
demonstration of groundwater protection for some contaminants.

To demonstrate human health protection, the concentrations of the
hydrocarbon compounds in the soil, as determined by EPA Methods 8021 and
8270 Base/Neutral for a solid matrix, must be less than or equal to the
Human Health Guidance Value, C,.

To demonstrate fish and wildlife protection, the concentrations of
the hydrocarbon compounds in the soil, as determined by EPA Methods 8021
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and 8270 Base/Neutral for a solid matrix, must be less than or equal to the
Sediment Guidance Value, C,. Meeting this requirement is only necessary
when dealing with contaminated sediment.

To demonstrate nuisance protection, the soil must not exhibit
petroleum-type odors, and must not contain any contaminant at greater than
10,000 ppb, as determined by EPA Methods 8021 and 8270 Base/Neutral for

a solid matrix. ‘

When the Guidance Value or standard is below the detection limit,
achieving the detection limit will be considered acceptable for meeting the
Guidance Value or standard, as long as the reported laboratory detection
limits are reasonably close to the listed PQLs.

(12)
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SECTION V
LABORATORY ANALYSIS

There are a variety of laboratory methods, established by the USEPA and the NYS

epartment of Health (DOH), which can be used to analyze petroleum-contaminated soils.
The selection of appropriate laboratory methods depends on the compounds of concern, the
detection limits for each compound, the nature of the samples to be analyzed, the capabilities
of the laboratory, and the regulatory limits or Guidance Values to be achieved. The
methods recommended and most often used for petroleum-contaminated soils are EPA
Standard Methods 8021, 8270 (Base/Neutrals) and the TCLP extraction process. In every
case, the NYSDEC will evaluate laboratory results from NYSDOH-approved laboratories
only.

Each laboratory method identifies compounds which can be quantified with an
acceptable degree of precision and accuracy. Many laboratory methods have petroleum
compounds as target compounds, along with non-petroleum compounds. Method 8270, for
example, identifies acid extractable hydrocarbons and base/neutral extractable hydrocarbons.
The semi-volatile constituents of petroleum products are a sub-set of the base/neutral
extractable compounds under Method 8270. Therefore, when requesting this analysis,
base/neutrals only should be specified.

Some laboratories may be able to quantify non-target compounds of concern with
particular methods. For example, there is no laboratory method which lists MTBE (methyl
t-butyl ether) as a target compound; however, laboratories can include MTBE in their
analysis using Method 8021. Therefore, when requesting this analysis, Method 8021 plus

' )MTBE should be specified. '

Each laboratory method establishes minimum concentrations of the target compounds
which can be detected under ideal conditions using that particular procedure. These Method
Detection Limits (MDLs) are rarely achievable under actual conditions in an analytical
laboratory. Laboratories report their actual detection limits as Practical Quantitation Limits
(PQLs). The PQLs for analysis on a liquid matrix are generally four times the MDLs.
With a solid matrix, the PQLs will be affected by the quantity of contamination present,
categorized as low, medium or high concentrations. Lower PQLs are generally possible
with low level soil contamination. Laboratories must identify their PQLs when reporting
analytical results.

Laboratories and methods to be utilized should be selected according to the best
detection possible for the compounds of interest, and the regulatory or guidance levels
needed to be achieved. For example, Table 2 indicates that naphthalene is a target
compound for Method 8021 and Method 8270. Both of these methods can provide detection
levels in a liquid matrix below the TCLP Extraction Guidance Value of 10 ppb. Therefore,
either method could be used for analysis of a liquid matrix of naphthalene. However, fora
solid matrix, Method 8021 is capable of providing much better detection of naphthalene than
Method 8270. If the soil concentrations for naphthalene will be compared to the TCLP
Alternative Guidance Value of 200 ppb, then Method 8021 should be used instead of Method
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8270. If the soil concentrations for naphthalene will be compared only with the nuisance
protection level of 10,000 ppb, or the Human Health Guidance Value of 300,000 ppb, then
both Method 8021 and Method 8270 are capable of providing satisfactory detection levels

for naphthalene.

Initial laboratory analysis should address the full range of compounds which may be ‘
present, considering the petroleum products involved. In consideration of prior laboratory
results, potential contaminants may be eliminated from subsequent sampling analysis lists.

As the contaminants are identified or eliminated, it may be appropriate to change laboratory
methods during a project, to avoid unnecessary laboratory expenses. In addition, it may be
appropriate to discuss analytical work with the laboratory in terms of the actual compounds
of interest rather than method numbers and their defined target compounds. The final
laboratory results for a project, however, should address the same full range of compounds
as the initial sampling results, to confirm that the interim results did not overlook the
appearance of other compounds. For example, gasoline-contaminated soil which is
undergoing on-site bioremediation should be analyzed initially using Method 8021 plus
MTBE. If only benzene, toluene, ethyl benzene and xylenes are detected, then Method 8020
could be used for interim sampling events. Upon completion of the bioremediation project,
the soil should be analyzed using Method 8021 plus MTBE, to demonstrate the satisfaction
of the Guidance Values applicable to the selected reuse option.

A detailed description of analytical protocols and procedures is available in the DEC

Sampling Guidelines and Protocols manual.
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SECTION V1
SAMPLING

Samples should be collected in such a manner so as to best characterize the extent of
contamination of the soil in question. There is no specific number or type of samples which
will apply to all situations and best engineering judgement will have to be used. The type of
sample, grab or composite, will vary depending upon the constituent being identified. While
grab samples come from one location, composites come from several locations and are
joined to form one sample. When volatiles are in question, care must be taken when
collecting composite samples to minimize the loss of volatiles during handling. In order to
minimize handling of volatiles, several grab samples are preferred, with confirmatory
composite samples. When sampling for semi-volatiles, several composite samples are
preferred, with confirmatory grab samples.

The treatment process (if any) will also have a bearing as to how well a soil may be
characterized. Low temperature thermal treatment units (e.g. rotary kiln dryers) process soil
resulting in a-more homogeneous mixture than would be obtained from a stationary pile.
The following guidance is offered to assist the Regional Spill Investigator in determining the
number and types of samples which should be requested for various treatment scenarios.
More comprehensive samples may be required depending on the reuse or disposal alternative
to be used.

The responsible party and the Regional Spill Investigator should agree on a sampling
plan and review procedure before the samples are collected. All sample resulits submitted
for regulatory compliance must be analyzed by New York State Department of Heaith
approved laboratories.

A detailed description of soil sampling protocols and procedures is available in the
DEC Sampling Guidelines and Protocols manual.

A. Tank Pit

If there is a question as to the extent of residual contamination, or if
comprehensive documentation is necessary, a tank pit may be sampled for
laboratory analysis.

A total of five samples should be taken from the excavation. One
composite sample from each of the side walls at a distance approximately one
third up from the bottom of the pit. Several samples should also be collected
to form one composite sample from the bottom of the pit. Any remaining
samples should be grab samples from areas with greater potential for
contamination such as stained soils, adjacent to a corrosion hole, opposite a
manway, or opposite a tank opening. All samples shall be taken no less than
six inches below the exposed surface being sampled. Samples for
compositing should be taken from random locations on the floor and walls of .
the tank pit.
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B. Seil Pile
The number of samples required for an excavated pile will be related
to the quantity of soil stockpiled. The table below can be used as a guide in
determining the appropriate number of samples. If, in the opinion of the
Regional Spill Investigator, additional samples are warranted, they should be
requested.
Recommended Number of Soil Pile Samples
CONTAMINANT v SEMI-VOLATILES YOLATILES
SAMPLE TYPE ' Grab Composite Grab Composite
SOIL QUANTITY (yd®
0-50 1 1 1 1
50-100 1 2 2 1
100-200 1 3 3 1
200-300 1 4 4 1
300-400 2 4 4 2
400-500 2 5 5 2
500-800 2 6 6 2
800-1000 2 7 7 2

> 1000 - Proposed Sampling plan
shall be submitted for approval on site

specific basis

Best engineering judgement is needed to determine the most
appropriate sampling locations. The objective of the sampling is to
characterize the extent of contamination of the pile. Consideration should be
given to how the soil was stockpiled. Is the most contaminated soil toward
the top? Are areas visibly contaminated? How high and how long is the
pile? It may be preferable to divide the pile into manageable segments.
Samples should be taken from within the pile. Surface soil should not be
used as sampling material. Samples shall be collected in accordance with
proper sample collection techniques. All samples must be collected in glass
containers with air-tight sealable tops.

Using the above sampling table, considering the factors mentioned
above, and applying best engineering judgement, an acceptable evaluation of
the contaminant concentrations in the soil can be made.

Processed Soil
Processed soil is soil which undergoes physical handling during a
treatment process. Examples of treatment processes are rotary kiln dryers

(low temperature thermal treatment units) or soil washing units. Soil under
these conditions are more homogeneously mixed; therefore, individual
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samples are more likely to characterize the entire lot. Since these processes
are continuous in nature, the samples should be collected over a period of
time similar to that described below-

1) A sample may be collected every twenty minutes for a period
of two hours. The samples are then mixed to form one composite
sample. This frequency will continue until all soils are processed.
The twenty minute composite interval 1s a guideline which can be
adjusted based on the amount of soil processed and the processing
period. Testing protocols are specifically defined in the treatment
unit’s operating permit.

2) At least one grab sample should be taken for every two sets of
composites.
3) A minimum of two samples (1 grab, 1 composite) should be

taken for any treated soil batch.
Aboveground (Ex-Situ) Treatment

Typical aboveground treatment technologies are bioremediation and
soil vapor extraction. Soil remediated under these conditions will be mixed
(tilled) and spread evenly over a wide area. The soil will be spread to a -
uniform thickness, usually no higher than two feet, although depths may be
higher for soil vapor extraction treatment. The shallow depth makes sample
collection an easy process. The number of required samples can be based on
the quantity of soil being treated (see above table). Depth of the sample can
be anywhere from six inches to the bottom of the treatment layer. Care must
be taken not to penetrate the liner material. The sampling locations and
depths must be randomized.

Non-Excavated (In-Situ) Treatment

Treatment of non-excavated soil is similar to aboveground treatment in
that the contamination is spread over a wide area. It differs, however, in that
the depths of the contaminated zone are varied and usually extend much
deeper. Once the volume of contaminated material is determined, the above
table can be used to determine the number of required samples. The sampling
locations and depths must be randomized.

(17)



(18)



SECTION VII

MANAGEMENT OF EXCAVATED (EX-SITU) CONTAMINATED SOILS

’ Once non-hazardous petroleum-contaminated soil is moved from its original state, it
1s by definition a solid industrial waste and must be managed in accordance with Part 360
and transported in accordance with Part 364 regulations. There are several alternatives
available to properly handle this contaminated soil.

A.

Soils Which Do Not Meet Guidance Values

Soils which do not meet the guidance values can be processed under a
specific DEC Beneficial Use Determination (BUD), such as at an approved
hot-mix asphalt batching plant or at a cold-mix asphalt plant, disposed of at a
DEC authorized landfill, or treated on site.

1) Reuse Under Specific Beneficial Use Determinations

The DEC Division of Solid Waste has made Beneficial Use
Determinations (BUD’s) under 6 NYCRR Part 360, identifying
recycling or re-use activities which are not subject to Part 360
regulations. The use of petroleum-contaminated soil in a
manufacturing process to produce a marketable product may be
eligible for BUD issuance. Each manufacturing process operator must
maintain compliance with the specific requirements of the issued BUD.
Hot-mix and cold-mix asphalt manufacturing are two examples of
processes which have received BUD’s, and other processes may be
approved by the Division of Solid Waste in the future.

a. Reuse at an Approved Asphalt Batching Plant

Several asphalt plants have been authorized to accept
non-hazardous contaminated soil, for use as aggregate,
provided the plant is in compliance with any other DEC
regulations which may apply to the facility. For example, the
use of petroleum-contaminated soil may require a modification
of the facility’s air emission permit.

b. Production of Cold-Mix As;’)halt

A Beneficial Use Determination (BUD) has been issued
to the process which combines liquid asphalt emulsion with the
contaminated soil to-produce a cold-mix asphalt. Approval to
process petroleum-contaminated soil to produce a cold-mix
asphalt is issued by the Spill Response Program. The applicant
must satisfy specific testing requirements prior to receiving
approval to process. Each BUD identifies allowable uses for

(19)



the manufactured cold-mix asphalt and any qualifying
conditions and post-treatment testing protocols.

These asphalt products, if being stockpiled or transported for disposal
rather than reuse, no longer meet the requirements for these BUDs and are
subject to all applicable regulatory provisions of 6NYCRR Parts 360 and 364.

PCS containing asphalt products, which are left in a stockpile and are
not being beneficially used, remain a solid waste until such use is
accomplished. These materials shall be removed from the stockpile for

beneficial use in accordance with their beneficial use approval requirements,
or disposal if necessary, as rapidly as possible.

2) Disposal at an Authorized Landfill

A DEC-authorized landfill is one which either has an operating
permit or is under a consent order. While this is not the preferred
- method of dealing with contaminated soil, it may be the most
economical or, due to site constraints, the only alternative. Additional
- restrictions may be required by the landfill operators prior to accepting
materials at their facilities.

3) Treatment On Site

Non-hazardous petroleum-contaminated soil may be treated on
the site of generation without a DEC Part 360 Permit. Depending on
the treatment technologies being utilized, other DEC permits may be
required for air emissions and water discharges.The soil treatment
processes may involve excavation of soils, securely stockpiling the
soils until treatment is initiated, aboveground treatment of the soils,
and/or placement of soils back into an excavation for treatment. The
Regional Spill Investigator should require a remedial plan, signed by
the responsible party, prior to the placement of contaminated soils into
an excavation for treatment.

If the soil is to be placed back in an excavation for treatment,
and if the excavation is determined to be uncontaminated, the
excavation must be prepared and lined in such a manner to protect it
against contamination from the soil which will be treated. However, if
the excavation is contaminated it shall be the decision of the Regional
Spill Investigator as to whether a liner is necessary.

All excavated soil shall be placed on an impervious material
(eg: polyethylene sheeting) with the sides banked so as to control and
contain run-off. During periods when no treatment is on-going, the
surface of the pile(s) must also be covered with an impervious
material. '
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The site may have to be evaluated for its impact to the ambient
air. Cross media contamination shall be minimized and aesthetic or
nuisance issues shall be addressed. If space on the site is limited, or if
the protection of the public health is in jeopardy, then on-site treatment
will not be allowed and soil must be removed to a permitted location
for treatment or disposal.

There are several methods of on-site soil treatment. Typical
among these are soil venting, bioremediation, soil washing and low
temperature thermal treatment. All treatment should be evaluated
based on its ability to achieve the desired result in the most economical
and efficient manner.

Soils Which Meet Guidance Values

The reuse options available for de-contaminated soil depends upon
which particular Guidance Values are satisfied by the soil. Table 3 identifies
‘the reuse options and the Guidance Values which must be met to use each
reuse option.

As described earlier, the DEC Division of Solid Waste (DSW) has
issued a Generic Beneficial Use Determination (BUD) which exempts
petroleum-contaminated soils, which have been successfiilly incorporated into
an asphalt product by a Bureau of Spill Prevention and Response (BSPR)
approved producer and which will be utilized in a bonified paving project.

In addition, the DSW has determined that soils which satisfy the
appropriate Guidance Values and which will be reused as highway sub-base
material, fill for the original excavation, fill elsewhere on the site of
generation, or fill off-site at pre-approved locations, are being beneficially
used and are exempt from the provisions of 6NYCRR Part 360. These soils
are also exempt from 6NYCRR Part 364 since they no longer meet the Part
364 definition of "solid waste”.

The reuse options are not listed as a hierarchy; however, off-site reuse
is generally less desirable. The Regional Spill Supervisor or his/her designee
will review all appropriate soil sampling data to determine if the criteria has
been met for the requested reuse option. Upon request from the responsible
party, the evaluation of the submitted data shall be documented with a
statement from the Regional Spill Supervisor that the soil does or does not
meet the criteria for the desired reuse option. The DEC and its designee
assume no liability when evaluating data for a responsible party with
regard to the reuse or disposal of the soil in question. The generator of the
soil has the ultimate responsibility for the accurate and precise
characterization, and the safe and proper reuse or disposal of the material. In
addition, soil which is being reused off site shall not be allowed to be '
transported prior to the receipt of the laboratory reports confirming that the
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soil has satisfied the appropriate Guidance Values of this guidance document.
The responsible party shall maintain all field data, laboratory results, and
final disposition records for three years.

The possible reuse options are presented below. Additional uses of

decontaminated petroleum-contaminated soil may be identified in a Part 360
Permit or BUD for a specific facility.

)

2)

3

4

‘Reuse as a Construction Material

Soil which satisfies the Guidance Values for groundwater
protection, human health protection and nuisance characteristics can be

. reused as construction material. Construction material can include hot

asphalt, cold-mix asphalt, concrete, roadway sub-base, etc. Final
destination of the soil shall be identified prior to removal from the
site.

Returned to the Original Excavation

Soil which satisfies the Guidance Values for groundwater
protection, human health protection, and nuisance characteristics, can
be placed back in the hole from which it was excavated.

Placed Elsewhere on Site

Soil which satisfies the Guidance Values for groundwater
protection, human health protection, and nuisance characteristics, can
be placed anywhere within the confines of the contiguously-owned
property from which it originated.

Reuse Off-Site at a Pre-Approved 1 ocation

The Regional Spill Engineer and Regional Solid Waste
Engineer may approve a request for an off-site reuse location for
remediated soil which satisfies the Guidance Values for groundwater
protection, human health protection, and nuisance characteristics.
Sites which may be considered for this option are industrial sites,
authorized construction and demolition debris landfills, petroleum
storage facilities, authorized landfills, or other locations where public
access is limited. Written approval must be received from the
property owner(s) prior to exercising this reuse option. The
responsible party may submit such a request to the Regional Spill
Engineer who will coordinate with the Regional Solid Waste Engineer
to approve or disapprove the request.
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Rock Debris

Rock debris, for purposes of this policy, is defined as those rocks
which are four (4) inches or greater in diameter. They shall be cleaned of
any packed-on petroleum-contaminated soil. These rocks are not treated as a
solid waste and can be disposed of as construction and demolition debris.

If rock debris cannot be separated from the petroleum-contaminated

soil, it shall be handled as a solid waste in accordance with NYCRR Part 360
and/or Part 364 requirements.
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SECTION vl
MANAGEMENT OF NON-EXCAVATED (IN-SITU) CONTAMINATED SOIL

In-situ contaminated soil may pose a threat to the groundwater, human health and the
environment. These sites must be evaluated to determine the extent of contamination and the
appropriate investigative or remedial actions necessary. The soil may be treated in-situ and
evaluated by the same guidelines as excavated soil, while taking into account site-specific
considerations and conditions.

Additional guidance will be developed to establish procedures for evaluating the
potential impacts of non-excavated (in-situ) contaminated soils. Issues which should be
considered when evaluating in-situ contaminated soil are environmental sensitivity of the
site, level of residual contamination, soil characteristics, depth to groundwater, present and
potential land use. A proper sampling plan will be necessary to determine the number,
quantity and depth of samples to properly characterize the site.
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APPENDIX A

HAZARDOUS WASTE DETERMINATION
AND REGULATORY LEVELS



In accordance with DEC and EPA regulations, the generator of a waste material must
determine if the material is a hazardous waste or a non-hazardous waste. The generator can
make this determination using knowledge of the waste and/or laboratory analyses.

A waste material can be a hazardous waste due to its origin, its listed waste content,
or its characteristics.

Soil contaminated with virgin petroleum products is a hazardous waste if it exhibits a
characteristic of a hazardous waste, namely, ignitability, corrosivity, reactivity, and toxicity.
The hazardous waste characteristics, defined in 6NYCRR Part 371, Section 371.3, and 40
CFR Section 261, are described below.

A.

Ignitability:

A solid waste exhibits the characteristic of ignitability if a representative
sample of the waste has any of the following properties:

1) Is not a liquid and is capable under standard temperature and pressure,
of causing fire through friction, absorption of moisture or spontaneous
chemical changes and, when ignited, bumns so vigorously and
persistenty that it creates a hazard.

2) It is a liquid, other than an agueous solution containing less than 24
percent ethyl alcohol by volume, and has a flash point less than 60°C
(140°F).

3) It is an ignitable compressed gas.

4) It 1s an oxidizer.

In accordance with guidance from the DEC Division of Hazardous
Substances Regulation and based oo knowledge of the waste, soils

contaminated with virgin petroleum products do not exhibit the above
properties and do not have to be tested for the ignitability characteristic.

Corrosivity:

A solid waste exhibits the characteristic of corrosivity if a representative
sample of the waste has either of the following properties:

1) It is aqueous and has pH less than or equal to 2 or greater than or
equal to 12.5.

2)  Itis aliquid and corrodes steel at a rate greater than 6.35 mm (0.250
inch) per year at a test temperature of 55°C (130°F).
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Based on knowledge of the waste, soils contaminated with virgin
petroleum products do not exhibit the above properties, and do not have
to be tested for the corrosivity characteristic.

ivi

A solid waste exhibits the characteristic of reactivity if a representative
sample of the waste has any of the following properties:

1) It is normally unstable and readily undergoes violent change without

detonating.

2) It reacts violently with water.

3) It forms potentially explosive mixtures with water.

4) When mixed with water, it generates toxic gases, vapors or fumes in a
quantity sufficient to present a danger to human health or the
environment.

5) It is a cyanide or sulfide bearing waste which, when exposed to pH
conditions between 2 and 12.5, can generate toxic gases, vapors or
fumes in quantity sufficient to present a danger to human health or the
environment.

6) It is capable of detonation or explosive reaction if it is subjected to a
strong 1nitiating source or if heated under confinement.

T It is readily capable of detonation or explosive decomposition or
reaction at standard temperature and pressure.

8) It is a forbidden explosive, a Class A explosive or a Class B
explosive.

Based on knowledge of the waste, soils contaminated with virgin
petroleum products do not exhibit the above properties, and do not have
to be tested for the reactivity characteristic.

Toxicity:

If the Toxicity Characteristic Leaching Procedure (TCLP) extract from a
representative sample of the waste contain any of the contaminants identified
in the attached listing of Hazardous Waste Regulatory levels at concentrations
equal to or greater than the values listed, it is a hazardous waste.

With respect to petroleum-contaminated soil, the primary compound of
concern is benzene. If the benzene concentration in a TCLP extract is equal
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to or greater than 500 ppb, the contaminated material is a characteristic
hazardous waste. For gasoline contaminated soil, toxicity for lead must also
be evaluated.

The regulatory level of benzene in the soil is determined by analyzing the soil
using the TCLP extraction method and determining the concentration in the
extract.

A second method of determination is to identify the total concentration of the
contaminant in the soil. If the total concentration is less than the regulatory
level, then the leachate level could not possibly exceed the standard. This
approach would save laboratory costs because the TCLP would not have to be
run. If the total concentration in the soil exceeds the regulatory level required
in the extract, no conclusion can be drawn from these results and a complete
TCLP must be run.

Additional Information on Toxicity Characteristics

On March 29, 1990, the U.S. Environmental Protection Agency established the
Toxicity Characteristic (TC) Rule. The TC Rule expands the list of contaminants by which
a waste can be classified as hazardous due to toxicity, and it replaces the Extraction
Procedure Toxicity (EP Tox) with the Toxicity Characteristic Leaching Procedure (TCLP).
The TC Rule’s specified contaminant list includes the same 14 metals and pesticides as the
original toxicity list, plus 25 additional organic chemicals. Each of the 39 listed
contaminants has the potential for rendering a particular material a characteristic hazardous
waste due to toxicity. Since benzene is one of the 25 organic compounds added to the
toxicity list, and since benzene is commonly found in petroleum products, it is possible that
petroleum-contaminated soil may classify as a hazardous waste. Limited relief from these
hazardous waste regulations is currently available because the TC Rule has specifically
deferred petroleum-contaminated soil, groundwater, and debris generated from underground
storage tank (UST) releases, until the impact of the regulation is further evaluated.

UST sites are essentially those sites which have underground storage tanks containing
transportation fuels, such as gasoline, jet fuel, aviation gas, and diesel fuel. (See 40 CFR
Section 280.12 for a more complete definition). The TC Rule does not apply to petroleum-
contaminated media produced by a leak from an UST, including associated underground
piping. However, DEC regulations state that the materials contaminated by transportation
fuels can be hazardous wastes if they exhibit other hazardous waste characteristics, such as
toxicity due to lead.

The TC Rule, as published on March 29, 1990, became effective on September 25,
1990, for large-quantity generators, and March 29, 1991, for small quantity generators.
Large quantity generators are defined as those parties who generate 2,200 pounds or more of
hazardous waste in any month. Small quantity generators are those parties who generate
between 220 and 2,200 pounds of hazardous waste in any month. Until the DEC adopts the
TC Rule, waste generators must comply with both the EPA and DEC waste regulations.
Refer to the specific regulations of interest for more information.
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HAZARDOUS WASTE REGULATORY LEVELS
FOR TOXICITY CHARACTERISTIC

e T h—

REGULATORY

CONSTITUENT LEVEL (mg/L)
Arsenic | 5.0
Barium B 100.0
Benzene : , 0.5*
Cadmium 1.0
Carbon tetrachloride 0.5
Chlordane ' 0.03*
Chlorobenzene 100.0*
Chloroform 6.0*
Chromium 5.0
o-Cresol : 200.0*
m-Cresol 200.0*
Cresol (TOTAL) . ‘ 200.0*
2,4-D ’ 10.0
1,4-Dichlorobenzene 7.5*
1,2-Dichloroethane 0.5*
1,1-Dichloroethylene 0.7*
2,4-Dinitrotoluene 0.13*
Endrin 0.02
Heptachlor (and its epoxide) 0.008*
Hexachlorobenzene 0.13*
Hexachloro-1,3butadiene 0.5*
Hexachloroethane - : 3.0*
Lead 5.0
Lindane ) 0.4
Mercury 0.2
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HAZARDOUS WASTE REGULATORY LEVELS
FOR TOXICITY CHARACTERISTIC (Cont’d)

REGULATORY

CONSW LEVEL (mg/L)
Methoxychlor 10.0
Methyl ethyl ketone 200.0*
Nitrobenzene 2.0*
Pentachlorophenol 100.0*
Pyndine 5.0*
Selenium 1.0
Silver 5.0
Tetrachloroethylene 0.7«
Toxaphene 0.5
Trichloroethylene 0.5*
2,4,5-Trichlorophenol 400.0*
2,4,6-Trichlorophenol 2.0*
2,4,5-TP (Silvex) 1.0
Vinyl chloride 0.2+

* New Toxicity Characteristics Effective 9/25/90
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APPENDIX B

GUIDANCE VALUES AND REUSE OPTIONS



TABLE 1
Guidance Values For Gasoline Contaminated Soil*

Detection TCLP TCLP Human
Limit'? Extraction | Ahternative Health Sediment
(ppb) Guidsnce Guidance Guidance Guidance
EPA Licoid | sona Valug'? Valus Value Value

Compound Method quid C.. lppb) C. (ppb) C, (ppb) C, {ppb)
Benzene 8021 {8020) 1 2 0.7 14 2.4 x 10*
Ethylbenzene 8021 (8020) 1 2 5 100 8.0 x 10°
Toluene 8021 {8020} 1 2 5 100 2.0 x 107
o-Xylene 8021 (8020) 2 2 5 100 2.0x 10®°
m-Xylene 8021 (8020} 2 2 5 100 2.0 x10°
p-Xylene 8021 (8020) 2 2 5 100 i
Mixed Xylenes 8021 (8020) 2 2 5 100 2.0 x 10°
Isopropylbenzene 8021 1 1 5 100 i
n-Propyibenzene 8021 1 1 5 100 i
p-lsopropyltoluene 8021 1 1 5 100 ree
1,2,4-Trimethylbenzene 8021 1 1 5 100 e
1,3,5-Trimethylbenzene | 8021 1 1 5 100 i
n-Butylbenzene - 8021 1 1 5 100 bl
sec-Butylbenzene 8021 1 1 5 100 A
Naphthalene 8021 1 1 10 200 3.0x 10°
Methy! t-butyl ether 8021 (8020} 1 1 50 1,000 st
{MTBE)®

*Nuisance Characteristics Guidance:
No petroleum-type odors.
No individual contaminant in soil at greater than 10,000 ppb.
ik The listed Detection Limits are Practical Quantitation Limits (PQLs). The Method Detection Limit

{MDL} is the best possible detection. Laboratories report the Practical Quantitation Limit (PQL),
which is generally 4 times the MDL. Efforts should be made to obtain the best detection possible
when selecting a laboratory. When the Guidance Value or standard is below the detection limit,
achieving the detection limit will be considered acceptable for meeting the Guidance Value or
standard.

12 The TCLP Extraction Guidance Values are equal to the NYSDEC groundwater quality standards
or Guidance Values, or the NYSDOH drinking water quality standards or Guidance Values,
whichever is more stringent.

B Methyl t-butyl ether (MTBE) is not a target compound of Methods 8021 and 8020, but MTBE
may be determined using these methods with appropriate quality assurance and quality control
measures.

*** No Guidance Value identified in EPA HEAST Report.
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TABLE 2
Guidance Values for Fuel Oil Contaminated Soil*

pr—

Detection TCLP TCLP Human Sediment
Limit'™ Extraction | Altemative Health Guidance
{ppb} Guidance Guidance Guidance Value
Value'? Value Value C, (ppb)
Compound M?;‘:od | uavia | solid € fopt] C. tepb) G tpeb] Fresh | Marine
j Benzene 8021 (8020) 1 2 0.7 14 2.4 x 10
Ethylbenzene 8021 (8020} 1 2 5 100 8.0 x 10°
, Toluene 8021 {8020} 1 2 5 100 2.0x 107
o-Xylene 8021 (8020} 2 2 5 100 2.0 x 10°
. M-Xylene 8021 {8020) 2 2 5 100 2.0x 10°
) o-Xylene 8021 {8020) 2 2 5 100 s
Mixed Xylenes 8021 {8020) 2 2 5 100 2.0x 10®
Isopropylbenzene 8021 1 1 5 100 bl
vPropylbenzene 8021 1 1 5 100 oo
" p-isopropyltoluene 8021 1 1 5 100 s
1,2.4-Trimethylbenzene 8021 1 - 1 5 100 teo
- 1,3,5-Trimethylbenzene 8021 1 1 5 100 s
r+Butylbenzene 8021 1 1 5 100 o
sec-Butylbenzene 8021 . 1 1 5 100 e
-Buty! benzene 8021 1 1 5 100 eee
1 Naphthalene™ 8021 1 1 10 200 3.0x 10°
{8270) {6} | (330)
\nthracene 8270 8 330 50 1,000 2.0 x .107
~ Fluorene 8270 8 330 50 1,000 3.0x 10°
‘henanthrene 8270 22 330 50 1,000 ree
Pyrene 8270 8 330 50 1,000 2.0x10°
\cenaphthene 8270 8 330 20 400 5.0 x 10°
Benzo(a)anthracene 8270 31 330 .002 .04W 220 33 18
‘luoranthene 8270 9 330 50 1,000 3.0x10°

(CONTINUED ON THE NEXT PAGE)
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TABLE 2 (Cont’d)

Guidance Values for Fuel Oil Contaminated Soil*

Detection TCLP TCLP Human Sadiment
Limit Extraction Altermnative Health Guidance
Guidance Guidance Guidance Value
{ppb) Value™ Value Valus C, tppb)
EPA C.. {ppb) C, (ppb} {ppb}

Compound Method Liquid | Solid * G tep Fresh | Marine
Benzol(b)fluoranthene 8270 19 330 .002 .04 220 33 18
Benzotk)fluoranthene 8270 10 330 .002 .04@ 220 33 18
Chrysene 8270 10 330 .002 .04 soe 33 18
Benzola)pyrene 8270 10 330 .002 .04 61 33 18
Benzolg,h,i}perylene ‘8270 10 330 .002 .04t v
Indeno(1,2,3-cdipyrene 8270 10 330 .002 .04% see
Dibenz(a,h)anthracene 8270 10 330 50 1,000 14

-

RE

12}

13

4)

Nuisance Characteristics Guidance:
No Petroleum-type odors.
No individual contaminant in soil at greater than 10,000 ppb.

The listed Detection Limits are Practical Quantitation Limits (PQL’s). The Method Detection Limit (MDL)
is the best possible detection. Laboratories report the Practical Quantitation Limit {PQL), which is
generally 4 times the MDL. Efforts should be made to obtain the best detection possible when selecting a
laboratory. When the Guidance Value or standard is below the detection limit, achieving the detection
limit will be considered acceptable for meeting the Guidance Value or standard.

The TCLP Extraction Guidance Values are equal to the NYSDEC groundwater quality standards or
Guidance Values, or the NYSDOH drinking water quality standards or Guidance Values, whichever is more
stringent.

For naphthalene analysis in a liquid matrix, both Method 8021 and Method 8270 can provide
satisfactory levels for comparison to the C_ of 10 ppb.

For naphthalene analysis in a solid matrix, Method 8021 is preferred over Method 8270 for comparison
to the C, of 200 ppb. If the C, Guidance Value is not being used in the soil evaliuation, then both Method
8021 and 8270 can provide satisfactory detection levels for comparison to the C, of 3.0 x 105, and
nuisance characteristic of 10,000 ppb.

Due to the high detection limit for a solid matrix, the TCLP Extraction Method must be used to
demonstrate groundwater quality protection for these compounds.

*** No Guidance Value identified in EPA HEAST Report.
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TABLE 3
Soil Reuse Options

Minimum Criteria To Be Met'"
. Protection of Protection of Protection Against
R Option e
euse Up Groundwater Human Health Nuisance Characteristics
Asphalt® or
Concrete
Manufacturing
Cold-Mix Asphalt?
Construction )
Material X X X
Fill for Original
Excavation X X X
Fill Elsewhere
On-Site X X X
Off-Site at Pre-
Approved Location X X X

™1 In addition, the criteria for protection of fish and wildlife must be met when sediments
are the waste materials being handled, and when these soils or sediments are being
disposed in surface waters, marine waters, or wetland areas.

2 The soils must satisfy the criteria established under the particular BUD issuance.
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{5 BACKGROUND AND APPLICABILITY

o

As the number of petroleum—comziminated sites requiring cleanup in New York State increases, so

does the desire for better, faster and more cost-effective ways to investigate and remediate these sites.

This situation becomes Imore significant as the option of landfilling petroleum-contaminated soils

decreases as more Jand§ills close. As a result, landfilling becomes more costly for the few which remain

" in operation. Landfilling also brings with it the liability of stored petrolenm-contaminated soil as well

25 the transfer of contaminated material from one location 1o another.

The New York State Department of Environmental Conservation (NYSDEC) Division of Spill
Management (DSM) is concermed that the Responsible Parties (RPS) get their money’s worth so they
will continue to be responsible and cooperative in remediating petroleum releases to the envxronmem.
in addition, DSM waats 10 coritrol expenditures from the New York State Spill Fund, which Ais a
evolving fimd of State and foderal money used.to investigate and remediate spills when an RP is
unidentifiable, or ;s unwilling or unable to perform the work deemed necessary by DSM. The New
York State Department of Environmental Conservation (NYS DEC) has been investigating and .
encomagmg reuse and recycling alternatives to landfilling, which are efficient, cost—eﬁéctive, and

| enviromncntally—prqt,ecﬁvé. 6 NYCRR Part 611 refers to guidance that encourages recycling or on-site

treatment versus disposal.

DEC has also been seckmg alternatives which lend themselves to the development of a generic
design approach for small-scale projects. Generic approaches are desirable because they could reduce
the time lag and the ove‘rali‘ costs of a spill cleanup for small-scale projects, by providing the
preliminary desiga work for an (RP) or contractor to adapt to similar projects and by minimizing (Or
virtoally eliminating) the engineering design phase Geneﬁc approaches could also help educate RPs and
comraétbrs who do nét have knowledge and experience in irmovat_ive remedial technologies.~

Ex-sit (aboveground) bioremediation has been developed as 2 generic design approach for 89_1311‘

scale projects. This was possible because aboveground soil bioremediation technology can be adjusted
3 to address soil type, contaminant type, soil quantity, and concentration. ’
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Bioremediation creates and mamtams a favorable environment to stimulate microorganisms to use

contaminants (hydrocarbons) in soil as a food source. Under proper conditions, mcmorgamsms can
Small-scale bxoremed;anon lends

itself to a generic design approach because the design criteria, which include moisture content,
simply measured and adjusted to optimum conditions for the

reak down contaminants ifto non-hazardous inorganic substances.

temperature and pH of the soil, can be
process. The additional desrgn criteria, mutrient and oxygen requirements, can be estimated based ‘on

contaminant conccntrauons the soil. It is understood that generic parameters established by a
standardized method may not provide the same remedial efficencies as those based ona site-specific
feasibility study; however, it is anticipated that the mults will be adequate for smail-scale projects.

The advantages of bioremediation jnclude the folowing:
it can be conducted on site,
_ the waste is permanently eliminated,
: mpnal costs for these small-scale applications-are cheaper than other processes,
. - there is positive public acceptance because it provides for recyclmg

the long-term liability risks associated with leaving contamination on site are ehmmated,

. thereis mxmmum site disruption, o
transpomncn costs and liability of landﬁlhng are eliminated, and A

t can be coupled with other treatment techmiques.

Dmadvanmg&s of bxoremedxanon include the following:
the design criteria for thhly efficient remedlatlon are sm‘.-speclﬁc,

extensive momtormg may be pecessary.

This design approach uses indigenous mlcroOrgamsms apphed 10 petmleum—conmmimied soils of
approximately. 30 - 100 y&, typical of the removal of an underground storage tank. This votume of soil -

senbecanse1tshou1dreduc6costsformanyRPswhodonothavemeresommtohire

was cho:
profesmonals with experience in ‘bioremediation. In addition, it would reduce project duration time
geable quantity of soil for application of 2

compared to less active approachm and it would be a mana



{

;gcneﬂc design ‘approach. The same principles can be used for smaller or larger quantities. A less
elaborate design would be appropriate for smaller quantities, and an experienced professional consultant

is recommended for larger quammes

* The generic biocell and biopile dwgns are mtended to provide an overview amd direccidn to spillers
on the use of ex-situ bxoremedlanon of small-scale (approx. 30 - 100 yd’) petroleum-contaminated soil.
While this document does not establish standards, it is intended as guidance to regional spill

irtvestigators and RPs for designing bioremediation cells'and piles.

BIOREMEDIATION TECHNOLOGY'

Biorem edlauon consists of creating and maintaining a favorable environment for mxcn*oorcamsms
either indigenous (naturally existing) of non-indigenous (broughi in from another site), to
contaminants in soil as a carbon food source. The basic requirements for bloremedlanon to -.occur
Amcludc a food source (hydrocarbons), oxygen, and putrients (phosphorous and mtrogen),
compan“ble enwmmnem (proper pH, temperature and momture) Other mutrients such as pomssmm
calcium, iron, mangan%e, cobalt, copper, and zinc, are generally present in adequate concentrations
in most soil and aquifer systems, and usually need no further attention in the designof a bioremediation

Process.

Two commonly used designs for ex-sitil bxorcxnedmnon are the biocell and the biopile. In a biocell,
the contaminated soil is spread in 110 2-foot layers. In a biopile, the contaminated soil is mounded in

3to 4-foot piles.
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‘applying excess

'pH_

Petroleum—consummg nncroorgamsms grow best at pH near 7. Where hxgh concemratlons of volatile

* compounds are present and where soils have low alkalinity (acidic conditions, i.e., pH <7) Inmng may

be necessary. AddxngenoughhmetcattamapHof72to7Sshou1dbesufﬁc1cmtommtam

appropnaxe pH throughout the life of the project without having to monitor the pH. The lime added
should be in the form of ground agncaﬂmtal limestone (CaCQ;), similar to pelletized limestone sold in

. gazden stores. Ground limestone is recammended because it is less expensive than other fon:ns and .

ive amounts will not affect treatment. Soﬂsampl&scanbecollectedandtakentoalocal
garden@mforpﬁmeasurementandhmmgrequnemcnts%oaéhmvepﬁncar? '

The pH of alkaline soil @H>7) should be reduced by the acidic by-products generated from the

~ biological activity in the soil. As biological activity and resulung pH reduction continue, monitoring

mayheneecssarymdetcnnmcxfamdmcondmonsomandsubsequemhmmgxsneccssary For a
pro;ectcfthxsslzeandduxauoa,pﬁ monitoring may notbenecessaxyaﬁermemsmmgandadjusnngat

the start of the pl.‘GjeCL As a coaservatave approach, pH could be measured once per season.

Note: Some studies have reportedmathme may be harmful to hydrocmbon—degmdmgbactana
' and magnesium sulfate may be used as a substitute. Since magnesium sulfate is apparently
drﬁiaﬂttoobtam,andsmceDSMhashmxteddalndmmmagmgtheuseofhmc DSM will
contimue recommending its use. Further investigation of the use of lime for pH control is

recommended in a project where pH control is a corcern.

Temperature.
The mlcroOrgamsms will operate best at ambient temperatures betweenA40° and 100°F. The heat

generaxed by covering the soil,’ and from the biodegradation reactions should allow opcranon of a

bioremediation process in most of New York State for approximately 9 months per year. Efﬁclency will
improve as temperature rises and petroleum hydrocarbon degradation does not generate enough heat to

_be concerned with excessively high temperamres.
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Covering piles will help to sustain heat. Black polyethylene covers are generally fnore durable than

standard polyethylene, and will absorb heat to keep the pile warm. Clear polyethylene degrades more
rapidly due to exposure 0 weather and sunlight. Therefore, to prolong the life of bioremediation

processes in the Northeast, the use of black polyethylene covers is recommended.

Moisture’

Moisture content should be maintained at 50-60 percent field moisture capacity, which means that
the 5011 should be wet but not puddly (Values of field moisture capacity for various soil textures-are

. tabulated mtheappendic& of the ongmaldwgnpaper)lfdeeued, moisture can be measured regularly '
‘using a lysimeter, m monitored visually, ard added as necessary. However, for this simple approach, |

mmsmrecanbeaddedusmgasprayapphcanmanddism‘bumdinthecensbytheweekiytﬂhng

process, O by natural dispersion through the piles. If spraying is not expected to provide enough

moistare throughout a pile, then moisture could be added thmugh a system of slotted pipes woven-
ﬂmaugh the pile, to ensure even | distribution. .
Dechlorinated water must be used for bloremedxanon because chlorine can kill the microorganisims.
In addition, the water must be potable quality water to avoid propagation of pathogenic bacteria durmg
the bipremedianon process. ‘
" If too much moisture is present in the soil, leachate may collect in the sump areasofﬁ]ecellsoi’
pﬂes This l&chate must be disposed of propedy in accordance with local State and federal regulanons
Depending on the level of contamination, disposal opnens may mclude discharging to a municipal sewer

. system with prior approval from the sewage treatment plant owner/operator, Or t0 a zegulamd d:sposal
facility. An acceptable altermative is to Te-use the leachate for moistening the cells of piles. If there s

) morel chatethanxsneeded theexcessmustbepmpeﬂydlsposedof as described above.

- the hydrocarbom Nutrient requirements for these modegradanon reactions

Nutrient Requiremenm

Microorganisms degrade hydrocarbons through chemical reactions between microbial enzymes and
include nitrogen,

phosphorous and oxygen. These requirements were calculated based on the average composition of



‘ gasoline

' oxygen throughom a pile. Conversely,

and fuel oil contaminants in the soil and the amount of soil to be treated, by solving the
chemlcal reaction equauons for blodegxadanon The derivation of the reaction equations and calculation

of the nutrient reqmrements are found in the appendices of the DSM design paper, "Generic Biocell and

Biopile Designs for Small-Scale Pctroleum»Comammgmd Soil PrOJects

Oxygen can be added to 2 biocell by tilling at least once per week, and to a pile through a system -
‘of slotted pipes to ensure even dxstnbuﬁon of oxygen. Oxygen rates need to be greater than or equal

o the calculated reqmrements An excess oxygen supply is desirable to ensure adequaie distribution of
toq much air can dry out the soil, decrease the blologxcal '

activity, -and volatilize the comammams

Based on the amount of oxygen tequned (found in {he appendices of the DSM de51gn paper) al-
hp blower can be operated at a low flow rate while momtormg moisture content. If thc soil i is drying

" out, then the pump fow rate should be decreased or water should be added.

Nxtrogen and phosphorous reqmrements can be sansﬁed by applying the appmpnate ferﬁhzer ora -’
costom fertilizer blend based on the calculated requirements. Ammonia is the preferred source of
nitrogen for- hydmcmbons Nitrogen and phosphorous can be added in the form of *off-the-shelf”

fertilizer. If it is assumed that pitrogen and phosphomus initially in the soil is. neghgible then a 6:1,

pitrogen:  phosphiorous mtio is desirable. Therefore, 2 lawn fertilizer of 19:3:3

.(nitrogen:phosphomus:pomssium) ratio can be used.

. The amount of femhzerreqmrcdhas beentabulatsd in Table 1 bzised on the amount of soil to be -
(TPH) found in the soil. All the fertilizer can be applied at

treated and total petroleurn hydrocarbons
nsume the nutrients as they need them. Fertihzer can be

the start of the project. The bacteria will co
2dded all at once, in dry pelletized form. Liquid fertilizer and periodic fertilizer apphcatlon fight also

be viable options. -
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Table 1 lists the amount of fertilizer requu'ed to treat fuel oil or gasoline-contaminated soil for a
range of contamination and quantma of soil to be treated.! The nitrogen:phosphorous ratio in the
certilizer should be 6:1, such as 19:3:3 (N:P:K) lawn feed which can be found in garden stores.

Monitoring Requirements

Regular sampling and apalysis of contamination levels and microbial counts are necessary to monitor
the progress of the biodegradation. Contaminant sampling and asalysis should be condacted in
+coordance with the DEC Division of Spill Management's Sampling Guidelines and Protocols, asd
STARS Memo #1: Petroleum-Contaminated Soil Guidance Policy, under guidance of a DEC Regional

Microbe cousts are conducted using Colony-Forming Units {(CFU) analyss a mumerical tafly of the

 ~total microbial population present, and Colony-Utilizing Population (CUP) analysis, the percentage of
' the microbe population capable of consuming the petroleum products. Low microbial counts and high

contamination levels can indicate that the environmental conditions are not ideal for microbial growth.

- High microbial counts and lower contamination levels probably indicate that biodegradation is working

well. Low microbial counts and low contamination levels can indicate that Biodeg;adaﬁon'was successfal

- and that the microbes are dying 6ff because the contamination (food source) is decreasing.

£
A N
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Table 2 is anexampleéfanaggx&ssive sampling and analysis procedure that may be used on a fast-
track small-scale bicremediation project. Small-scale projects, including the sampling and analysis

‘procedures, should be conduttod under the guidance of a DEC Regional Project Mamager: Each

sampling plan can‘bc developed on a site-by-site basis. Critical factors which indicate successful

bioremediation include pH, contaminant concentration, and microbe count.



{ “Table 1: Amount of Fertilizer Required to Treat Fuel Oil or Gasoline-Contaminated Soil (Ibs.)
<%} (N:P=6:1) : : '
“Volume of Soil (yd?)
30 0] 50 60 70 30 s0| 100
1000 | 59 79| es| 8| 1| ss] wm| 197
s000| 18| 1s8| 17| 26| 276| 315 355 394
w00 | 77| 26| 2e6| 35| 44| 473y sy ST
3 4000 | - 238 | 315 3ea| 473 s52| 63 700 | 788
Jotal T
Petroleum ) . :
uydmocarbons | 5990 206 | 34| 493| 51| 690 | 788 g7 | 985
6000 35| 413| 591 s00 | 88| eas| 1084 | 1182
(ppm)
7000 414 cs2 |  es0| 828| 96| 1104 | 1242 1379
8080 | 473 c311 788| o4s| 1104 | 1261 1419 1577
o w000 | sz | 09| es7| 10ea| 1242 1419 1896 177
10000 | - 591 788 |- gss| 1182 | t3ve | 1s7T7| 1774 | 1971
12500 739 085 | 1232 | 1478 | 1724 | - 1971 2217 | 2463 .
15000 gg7 | 1182 | 1478 1774 | 2069 | 2365 2660 | 2956
7500 | 4035 | 1379 | 1724 | 2069 | 2414 | 2759 | 3104 3449
0000 | 1182 | 1577 | 1971 | 2365 | 2759 | 3183 | 3847 3941
____._—-—-————"—"""_‘-—- . - - - o e e 4-_=—;———"‘———'_:_——_"_—-‘—-___—-——-——

! Fertilizer requirements were calculated for the average composition of fuel oil and for gasoline. -
Amounts for gasofine and fuel ol were within 10% of each other; therefore, the same table will be used

for both substances.



Table 2. Small-Scale Bioremediation Samplfng Plan

Sampling During Treatment:

Project Closeout: Total soil concentration, TCLP?, and microbes

Pretreatment Sampling: TPH', total soil concentration?, micro_bes’,.énd soil sigve anélysis

(grain size distribution)*, and pH®

every 4 - 6 weeks: TPH and microbes

every 8 -12 weéks:& TPH, indicator compounds‘. micmbes}and pH

End of Seasonf TPH, total soil concentration, and microbes

Next Season Start-up: TPH, total soil concentration, microbes, and pH

"TPH analysis is performed using EPA Method 418.1.

Total soil concentration analysis and TCLP extract analysis will be performed using EPA
Method 8021 plus MTBE for gasoline and EPA Methods 8021 and 8270 (base neutrals)

for fuel oil, in accordance with STARS Memo #1.

Microbe counts can be measured by colony-forming units (CFU) and. colony-utilizing  §
population (CUP). According to literature, 10°® - 10® CFU/gram is the recommended level  §

. of microbes sufficient to support opntaminant degradation.

' Soil sieve analysis (grain size distribution) is conducted to classify soil typ’é and to §
determine whether or not composting would be recommended to promote better aeration,
such as in ¢lays. Compaosting is beyond the scope of this quidance paper.

pH measurements can be done at a local garden store.

indicator compounds to be analyzed for gasoline include BTEX using EPA Method 8020.
indicator compounds to be analyzed for fuel oil will be determined based on the total soll

concentration analysis results.
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'Tms paper address&s cxmvatmg and treating soil in-a plle also known asa bxopﬂe or m a 1ayer,

BlOREMEDlATION APPROACHES

eermg technologles for bioremediation can be characterized as physical controls, pump

The engin!
and treat, excavate and treat (ex—suu) and in-place (in-situ) technology Physical controls consist of

" mpennwble barriers designed to prevent contaminant migration and to allow natural bicdegradation .

to occur. Pump and freat, and excavate and treat methods bring contaminated groundwater or soil to

the surface where it is-treated by biological reactors, possibly coupled with phys;caI and chemical -

PrOCESSes. In-situ technologies process the contaminated groundwater or soil in place in the subsurface.
also

" ynown as a biocell.

Biopile
Figure 1
: Design Specifications for Biopie
Pipe,
ggg;‘d“g\?gr%e% Slvoetrtt?g'aﬂ?,e)v(vi?é? IZ;/eCra?s stgeggered
every & 4 - 5 ft. Contaminated Sol
' Tires : .
\ | Shut-off Valves .
HOP\G “”{{ﬁ’ﬂ 'H‘Hul!l‘//!!i‘lh* ' _’“ -
Nyorogrood Tar L,m‘i | n I
2-foot Earthen'&erm, u;l/hﬁﬁ*]l!, i“i Dl N B ' lower
'%ziihl;h;‘l;b@‘fh, lsf”i] o .
/ h‘l"li’?ll N i 1 e e
N \ gl ﬂzx"ﬁ;,, |x!!§ il ] 1 ‘”!1 !lflllg}liuu o
- | /,,,;amg;,lﬁ, d ll /mx}lm '!:ii;,s{f;iu' =
: il i'”ﬁ'ﬂmw hM£EW“ﬂ‘ i l’if T
s 7 lmmm T —
@, .......................... TR ]

Double—layered 8 mil 2 - 3 Inches Sand

Polysthylene Liner
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(‘3 : 'Desig'n Specifications and Qperaﬁng Conditioné for a Biopile'

S

Setup : _ , A
A biopile is set up according to the following desiga specifications and accompanying sketch. (See
Fxgme 1) | N | |
1. Clear and grade an arca for construction. The foundation should bé sloped to allow drainage and
coltection of rainwater. ' : ‘ - V
7. Build a two-footearthen berm around the pxle to prevent nm—dn of surface waters and nin-off
of leachate. If this curb is constructed of soil, it should also be covered with the polyethylene
" liper to protect the-curb from erosion. :
Lay a double—Iayered 8 mil polycthylene liner on top of 2 2 - 3 inch layer of sand and 2-foot
benms. The finer should be durable enough so that soil-moving cqmpmem wﬂl not tear it, and |
it is xmpermeabletolmchate mthe soil. | :

q:;.)..

( © 4. Pile the soil im0 a 4 - 5 foot flat-top pile on the liner, by adding soil in 1 to 2-foot lifs, -
installing axrdxstribunonplpmgamilnne fertilizer, andwatermﬂl&chhft. '

5. *While constructing the pile, install a ventilation system (2 network of 4", slotted PVC piping
woven throughout the pile, shut-off valves, explosion-proof blower, particle filter, mmsmrc trap,
and muffler) according to mamlfactuters recommended practices. The piping system includes

' _slmt—off valves at each elevation of piping to allow varying air flow depending on mmstm‘e and
contaminant levels. Sloted PVC pipes should be wrapped in a _geotextile cloth to prevem soil
_from clogging the scmens ' S

6. Add hme and fertilizer, and spray each soil layer thh dechlorinated water mml soil is wet lmt
not puddly. (See the Operation section of this design for details on adding lime and femhzer)

7. Place tires orhay bales on top of the pile to provide air space i betWeenthe soil and the cover,
-allowing air circulation under the cover.

<11 -



2% 8. Cover the pﬁe with a black nylon—remforced tarp, or at least-a double layer of 8 mil

m.
Yoais.

polyethylene, or 2 greenhouse -type structure, to protect the soil from rain and to keep it warm.
This cover should be durable enough to withstand wmd and weathering.

9. Anchor the cover using tires or bay bales amund the pemneter of the cover, and ropes [un over

the tep of the cover and tied to the tites or bales.

- 10. Sewmtheenﬁreamwithasafciyfeneetodetcrvandaﬁsm;

1. De&mnemcmm&soﬁtobeuemd

. 2. Takconecomposxtcsoﬂsampletoalocalgardcastoretobemtedforpﬂ. Refer to a liming
S chart for amount of lime (CaCOy) to be added to obtain pH 7.

3. Add lime and mix with soil and fertilizer as the pile is constructed.

4. Check pH once per season. '

Temperature

1. Operatﬁ at soil temperafm’e above 40° F.

2. When soil temeramre is below 40° F, follow end-of-season. sampling growdnrts and Isecure

site.-

. (!‘.
N B
» ot
Dadins
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~~. . Moisture

o

1. Check soil weekly for dryness.
2. When the soil appears dry, remove cover, spray soil with potable, dechlorinated water until it
is wet but not puddly. (Dehydration can be somewhat controlled by varying flow rate of vacuum
ump. Water can be declorinated with tablets purchased at 2 local aquatium store.)

3. Adjust schedule or pump flow rate based on results.

' Nutrients
1. Determine the amouat of soil to be treated and the TPH of the soil. TPH analysis should be
conducted using EPA Method 418.1, Modified Method 8015, or similar. method. Refer t0
utrient addition table in this guidance document. ' :

" Add fertilizer and mix with the soil and lime (if needed) as the pile is constructéd.

Aeration

1. Supply air through a system of slotted pipes to ensure even distribution of oxygen. The design
for the piping needs to be such. that it avoids short-circuiting of air. Short-circuiting occurs doe
to varying resistance to air flow such as soil settling or clogging of pipe perforations. This
results in air preferentially flowing through the path of least resistance. One way to avoid short-
circuiting is to cover the perforated piping with a geotextile material to prevent clogging of the
perforations. This geotextile material can be purchased in a plumbihg or building supply store.
Notes: A manifold of piping with valves at the manifold may be 2 better design than a helical °
piping structure, It may improve air distribution by allowing control of the direction and flow
rate of air passing through the piping. Air could be directed to the most contaminated parts of
the pile to promote contaminant biodegradéﬁon. Air flows could also be directed to dry out the

yery wet areas orawayﬁoméreaswhichmaybedrying'outfroqumtmhair.

The smallest available diameter pipe is desired to allow miaxifium surface area of soil to be

in contact with the air. -

-43-



. Small diameter piping also facilitates easier sampling which may contribuite to solving tﬁe
€j ' aeration problem Samplmg challenges could be encountered when the pipmg is struck by the

anger and subsequent auguring locations ‘are necessary to avoxd the piping obstruction. These
sampling problems could also cause the geotcxtile matenal on the piping to be tom up. The

purpose of this geotextile is to prevent soil from entr:nng the perforations in the piping and
contribute to poor air distribution in the pile

- . An excess oxygen supply is desirable to ensure adequate d;sm‘bunon of oxygen thmughout
- - the pile. However, too much air can dry out the soil and wolatilize the contammams '

Bawd on the oxygen reqmrements found in the appendices of the original dﬁSlgn paper, amd

theo;x:Wgcapabﬂxﬂ&ofalhppmnp alhppnmpcanbeOperamdatalowﬂowrateto
meet oXygen requirements. Tf the soil 1sdrymg out, thenths;mmp flow rate shonbedccreased

or water should be added.

o Momtormg
' 1. Perform types, numbers and frequency of sampling as outlined in the Momtcrmg Requm:ments :
section of this gmdance document.

Project Close-out

1 Conductproc&ssundcrthegmdanceofNYSDECumﬂthesoilmchasthegmdanccvaln%
fisted in STARS Memo #1 or mml determined appmpnate by NYS DEC. Pezform closure

samples as dw:n’bed mSTARS #1.

-14 -
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.. Biocell

" Figure 2
Design Specifications for Biocell
Polgo Buﬂéggen or Other Structure :
to ver
| ,/r/u/\l/“\ll\im,\_ﬁ
o-foot Earthk
A iE

' Leachate Collectich Sugrp
Double-layered 8 mil Polyethylene Liner
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. Design Speciﬁc'ations -and Operating Conditio-hs for a Bioceﬂ

Setup
A biocell is set up according to the following design specifications and. accongaenymg sketch. (See
Figure 2.) ‘ '
1. Clear and grade a sloped area for construction, The fozmdanonshoxﬂdbcslopedtowards asump
to collect leachate. |
2. Lay a double-layered 8 mil polyethylene liner on top of 2 - 3 inch layer of sand with 6 - 12~
mchbems The liner should- bedmableenoughso thatsoil-movmgeqummemwillnotmrxt,‘
ltxsunpexmeabletoleachatcmthesoﬂ ' :
- Bmldaé m-mch&nhenbermamundmepdetopmvemmn-onofsuﬁacewatersandrun—off '
of leachate. If this curb is constructed of soil, ﬁshouldalso be coveredwﬁhd:epolyethyiene

lmerioprotectﬁlewrbfmmemon.
.Cover{helmerwﬁha}feetlayerofsandorgraveimpmmagmnstnﬂmgequ@m

Ew 3. Spread the soil into a 18 - 24mch1ayeronﬁ1esand

4, Whﬂeconsuncnngﬂlecell add lime and fertilizer, andspraywnhdechlormamdwatermﬁlsoﬂ
is wet but not puddly -(See the Operation section of this design for details onaddmg lime and -

fertilizer.)

5. Cover the cell with a durable p&ked or sloped-roof cover to prevent puddling on top of the
coverandtepmtectagmnstmmfaﬂandtheresulunglwchaie :
" A peaked or sloped roof is required s somatwaterwﬂlnotcollectonn.meoeucoveralso
should be designed to allow soil tilling oper:mons to occur without disturbing the cover, orto
beeasily removed and replaced to allow for soﬂﬁllmgasneeded ‘

Tents constructed of reinforced-nylon tarps can be used. However, this approach allows puddling ‘

. of rain water on the covers and mfo the cells which makes it difficult to remove the cover for

-16-.



( . Other alternatives which should be investigated are portable garages or surplus army tents or amy
wf other viable structure. These structures should be cheaper than a pole barn, stronger than the
. tm-paulmtcms andtallenoughmattheywmnochavetoberemovedfortﬂlmg Analn:rnzuve
to leave the cell uncovered until rain becomes a problem, or the project-could be active during
dry" season only andshuLdownwhenmndxﬁonsammowctmdcoldmmppon

bioremediaticn.
6. Sedimﬂaeenﬁz;eamwithasafetyfeqcemdaer,mdalism.
Gperatxon
“The process specxﬁmnons nx:ludcpmperpﬁ, temperature, moisture, antrients and aﬁrzmon.

pH
1. DezcanxncthcammEKofsoxltebemmd.

£ 2. Take one composite soil sample to a.localgardcnstotetobemtedforpﬁ. Refer to ahmmg
chyart for amount of lime (CaCO) to be added to obtain pH.7. :

3. Add lime and mix with soil and fertilizer as the soil layer is-constracted.
4. Check pH once per seasom- ’

" Temperature
1. Opuaxcitsoﬂcempcra:nrcabeveWF.
Z.thnsoilncmperamclsdeWWF followaxi—ofsmsonsamplmgpmmdmmandmm

site.

Moisture .

1. Check soil weekly for dryness. ) B
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5. When the soil appears dry, spray soil with porable, dechlorinated water uaril it is wet but not
puddly. (Water can be dechlorinated with tablets purchased at 2 local aquarium store.)

3. Distribute by tilling once per week:
4. Adjust schedule based on results.

Nutrients

1. Determine the amouns of soil t be treated and the TPH of the soil. TPH analysis should be
conducted using EPA Method 418.1, Medified Method 8015, ‘or similar method. Refer to
mtrient addition table in this guidance document. -

' Aeration

L Till at least once per week or supply axrtizroughasystmn of slotted pipes (see biopile design
specifications). ' ' :

 Tilling is a very difficalt, |abor-iatensive process in sanmated soil, clayey soil, and soil deeper
than 10 inches. Basedcnthsdiﬁcnhyofﬁﬂﬁgmesoﬂwixhagardmdner,itismmmded'
that a farm tiller should be used, or that the cells shonld be constructed with thinmer liyers of

' <oil. If thimer layers are used (10 inches or less of soil), asuitable rototiller could be remed 2t
agardgnstqreoraﬁrmnalcenter,toeﬁicienﬂymmmesoillaym'ovérintheqeﬂ._ -

Analé:mative for both the tilling problem in the cells and the aeration of clayey soils may be
mﬁ.WOfGXYgE&-mmgmblmbeingmmw‘mﬂenﬁvendorsmth:indpsn'y._ |
These blends, conaining auirients and oxygen in a solid form, are mixed into thes soil and
solubilize when moisture is added. ' '

Monitoring

_ 1. Perform types, oumbers, and frequency of sampling as outined in the Monitoring Requirements
section of this guidance document. '

.18 -



 Project Close-out

L3

-
o
en”

1. Conchmtprocwnmderﬁmgmdance of NYS DECunﬁlmesoil reaches me guidance values

listed in STARS Memo #1 or until dcwpmned appropnaze by NYS DEC. Perform closure
sampl&s as described in STARS #1

COST ESﬂMATES

Basedealum{edexpmweewﬁhﬁnstypeofpmjectmNYS Klsmwdthattheeostof

mmgmmqpeafmeammngc&emlesmmmpermmmm@ddnﬂmpam
‘ Costsmvafyguﬂybascdonsoﬁqzmm seiltype,amomnaMtypeafcommnon,awcssm |

anddmecofmamnals andlaher, andﬁlcmanimdngplan.
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TECHNICAL AND ADMINISTRATIVE
GUIDANCE MEMORANDUM #4031

FUGITIVE DUST SUPPRESSION AND PARTICULATE MONITORING PROGRAM
AT INACTIVE HAZARDOUS WASTE SITES

TO: Regional Hazardous Waste Remediation Engrs., Bur. Directors & Section
Chiefs

FROM: Michael J. O'Toole, Jr., Director, Division of Hazardous Waste Remediation

SUBJECT: DIVISION TECHNICAL AND ADMINISTRATIVE GUIDANCE
MEMORANDUM -- FUGITIVE DUST SUPRESSION AND
PARTICULATE MONITORING PROGRAM AT INACTIVE
HAZARDOUS WASTE SITES

DATE: Oct 27, 1989

Michael J. O'Toole, Jr. (signed)

1. Introduction

Fugitive dust suppression, particulate monitoring, and subsequent action levels for such
must be used and applied consistently during remedial activities at hazardous waste sites.
This.guidance provides a basis for developing and implementing a fugitive dust suppression
and particulate monitoring program as an element of a hazardous waste site's health and
safety program.

2. Background

Fugitive dust is particulate matter--a generic term for a broad class of chemically and
physically diverse substances that exist as discrete particles, liquid droplets or solids, over a
wide range of sizes--which becomes airborne and contributes to air quality as a nuisance and
threat to human health and the environment.

On July 1, 1987, the United States Environmental Protection Agency (USEPA) revised the
ambient air quality standard for particulates so as to reflect direct impact on human health
by setting the standard for particulate matter less than ten microns in diameter (PM,4); this

involves fugitive dust whether contaminated or not. Based upon an examination of air
quality composition, respiratory tract deposition, and health effects, PM 4 is considered

conservative for the primary standard--that requisite to protect public health with an
adequate margin of safety. The primary standards are 150 ug/m3 over a 24-hour averaging

time and 50 ug/m3 over an annual averaging time. Both of these standards are to be
averaged arithmetically.
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There exists real-time monitoring equipment available to measure PM,, and capable of

integrating over a period of six seconds to ten hours. Combined with an adequate fugitive
dust suppression program, such equipment will aid in preventing the off-site migration of
contaminated soil. It will also protect both on-site personnel from exposure to high levels of
dust and the public around the site from any exposure to any dust. While specifically
intended for the protection of on-site personnel as well as the public, this program is not
meant to replace long-term monitoring which may be required given the contaminants
inherent to the site and its air quality.

3. Guidance

A program for suppressing fugitive dust and monitoring particulate matter at hazardous
waste sites can be developed without placing an undue burden on remedial activities while
still being protective of health and environment. Since the responsibility for implementing
this program ultimately will fall on the party performing the work, these procedures must be
incorporated into appropriate work plans. The following fugitive dust suppression and
particulate monitoring program will be employed at hazardous waste sites during
construction and other activities which warrant its use:

1. Reasonable fugitive dust suppression techniques must be employed during all site
activities which may generate fugitive dust.

2. Particulate monitoring must be employed during the handling of waste or
contaminated soil or when activities on site may generate fugitive dust from exposed
waste or contaminated soil. Such activities shall also include the excavation, grading,
or placement of clean fill, and control measures therefore should be considered.

3. Particulate monitoring must be performed using real-time particulate monitors and
shall monitor particulate matter less than ten microns (PM ) with the following

minimum performance standards:

Object to be measured: Dust, Mists, Aerosols
Size range: <0.1 to 10 microns

Sensitivity: 0.001 mg/m>

Range: 0.001 to 10 mg/m3
Overall Accuracy: £10% as compared to gravimetric analysis of stearic acid or
reference dust

Operating Conditions:

Temperature: 0 to 40°C
Humidity: 10 to 99% Relative Humidity

Power: Battery operated with a minimum capacity of eight hours continuous
operation

Automatic alarms are suggested.

Particulate levels will be monitored immediately downwind at the working site and
integrated over a period not to exceed 15 minutes. Consequently, instrumentation
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shall require necessary averaging hardware to accomplish this task; the P-5 Digital
Dust Indicator as manufactured by MDA Scientific, Inc. or similar is appropriate.

4. 1In order to ensure the validity of the fugitive dust measurements performed, there
must be appropriate Quality Assurance/Quality Control (QA/QC). It is the
responsibility of the entity operating the equipment to adequately supplement QA/QC
Plans to include the following critical features: periodic instrument calibration,
operator training, daily instrument performance (span) checks, and a record keeping
plan.

5. The action level will be established at 150 ug/m3 over the integrated period not to
exceed 15 minutes. While conservative, this short-term interval will provide a real-
time assessment of on-site air quality to assure both health and safety. If particulate

levels are detected in excess of 150 ug/m3 , the upwind background level must be
measured immediately using the same portable monitor. If the working site particulate

measurement is greater than 100 ug/m3 above the background level, additional dust
suppression techniques must be implemented to reduce the generation of fugitive dust
and corrective action taken to protect site personnel and reduce the potential for
contaminant migration. Corrective measures may include increasing the level of
personal protection for on-site personnel and implementing additional dust

suppression techniques (see Paragraph 7). Should the action level of 150 ug/m3 be
exceeded, the Division of Air Resources must be notified in writing within five
working days; the notification shall include a description of the control measures
implemented to prevent further exceedences.

6. It must be recognized that the generation of dust from waste or contaminated soil that
migrates off-site, has the potential for transporting contaminants off-site. There may
be situations when dust is being generated and leaving the site and the monitoring
equipment does not measure PM, at or above the action level. Since this situation

has the potential to migrate contaminants off-site, it is unacceptable. While it is not
practical to quantify total suspended particulates on a real-time basis, it is appropriate
to rely on visual observation. If dust is observed leaving the working site, additional
dust suppression techniques must be employed. Activities that have a high dusting
potential--such as solidification and treatment involving materials like kiln dust and
lime--will require the need for special measures to be considered.

7. The following techniques have been shown to be effective for the controlling of the
generation and migration of dust during construction activities:

Applying water on haul roads.

Wetting equipment and excavation faces.

Spraying water on buckets during excavation and dumping.

Hauling materials in properly tarped or watertight containers.
Restricting vehicle speeds to 10 mph.

Covering excavated areas and material after excavation activity ceases.
Reducing the excavation size and/or number of excavations.

N s LN

Experience has shown that utilizing the above-mentioned dust suppression techniques,
within reason as not to create excess water which would result in unacceptable wet
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conditions, the chance of exceeding the 150 ug/m3 action level at hazardous waste site
remediations is remote. Using atomizing sprays will prevent overly wet conditions.
conserve water, and provide an effective means of suppressing the fugitive dust.

8. If the dust suppression techniques being utilized at the site do not lower particulates to

an acceptable level (that is, below 150 ug/m3 and no visible dust), work must be
suspended until appropriate corrective measures are approved to remedy the situation.
Also, the evaluation of weather conditions will be necessary for proper fugitive dust
control--when extreme wind conditions make dust control ineffective, as a last resort
remedial actions may need to be suspended.

There may be situations that require fugitive dust suppression and particulate monitoring
requirements with action levels more stringent than those provided above. Under some
circumstances, the contaminant concentration and/or toxicity may require appropriate toxXics
monitoring to protect site personnel and the public. Additional integrated sampling and
chemical analysis of the dust may also be in order. This must be evaluated when a health
and safety plan is developed and when appropriate suppression and monitoring requirements
are established for protection of health and the environment.
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1.0

2.0

MINIMUM REQUIREMENTS FOR HEALTH AND SAFETY
Description

The Contractor is responsible and liable for the health and safety of all on-site
personnel and off-site community impacted by the site redevelopment activities.

This section describes the minimum health and safety requirements for this project
including the requirements for the development of a written Health and Safety Plan
(HASP). All on-site workers must comply with the requirements of the HASP. The
Contractor's HASP must comply with all applicable federal and state regulations
protecting human health and the environment from the hazards posed by activities
during this site remediation.

References

The publications listed below form a part of this specification to the extent
referenced. The publications are referred to in the text by the basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL
HYGIENISTS

ACGIH TLVs Threshold Limit Values for Chemical Substances and Physical
Agents and Biological Exposure Indices (Latest Edition)

CODES OF FEDERAL REGULATIONS (CFR)

29 CFR 1910 Occupational Safety and Health Standards (Latest Edition)

29CFR 1926 Safety and Health Regulations for Construction (Latest
Edition)

40 CFR 262 Standards Applicable to Generators of Hazardous Waste
(Latest Edition)

49 CFR 178 Shipping Container Specification (Latest Edition)

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 9285.1-30 1992 or latest edition: Standard Operating Safety Guides
(Office of Emergency and Remedial Response)

EPA-450 1987 or latest edition: Ambient Monitoring Guidelines for
Prevention of Significant Deterioration (PSD)
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NATIONAL INSTITUTES FOR SAFETY AND HEALTH (NIOSH)

NIOSH 85-115 1985 or latest edition: Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities
(NIOSH, OSHA, USCG, and EPA)

NIOSH 89-127 1989 or latest edition: Manual of Analytical Methods
N.Y.S. DEPARTMENT OF ENVIRONMENTAL CONSERVATION (NYSDEC)

TAGM 4031 1989 Division Technical and Administrative Guidance
Memorandum -- Fugitive Dust Suppression and Particulate
Monitoring Program at Inactive Hazardous Waste Sites

N.Y.S. DEPARTMENT OF LABOR

NYSDOL 28.876 1980 Article 28 Section 876 NYS Labor Law (Right-to-Know
Law)
3.0 Basis

The Occupational Safety and Health Administration (OSHA) Standards and
Regulations contained in Title 29, Code of Federal Regulations, Parts 1910 and 1926
(20 CFR 1910 and 1926) and subsequent additions and/or modifications, the New
York State Labor Law Section 876 (Right-to-Know Law), the Standard Operating
Safety Guidelines by the United States Environmental Protection Agency (EPA),
Office of Emergency and Remedial Response and the Occupational Safety and
Health Guidance Manual for Hazardous Waste Site Activities (NIOSH, OSHA,
USCG, and EPA) provide the basis for the safety and health program. Additional
specifications within this section are in addition to OSHA regulations and reflect the
positions of both the EPA and the National Institute for Occupation Safety and
Health (NIOSH) regarding procedures required to ensure safe operations at
abandoned hazardous waste disposal sites.

The safety and health of the public and project personnel and the protection of the
environment will take precedence over cost and schedule considerations for all
project work. The Contractor will notify the NYSDEC and NYSDOH of conditions
which may adversely affect the safety and health of project personnel and the
community. The NYSDEC or the NYSDOH may stop work for health and safety
reasons. If work is suspended for health and/or safety reasons, it shall not resume
until approval is obtained from the NYSDEC or the NYSDOH. The cost of work
stoppage due to health and safety is the responsibility of the Contractor.
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4.0  Health and Safety Definitions

The following definitions shall apply to the work of the redevelopment of the site:

A.

4080-001/SFMP

Project Personnel: Project personnel include the Contractor, subcontractor,
and Federal, and State, and local Representatives, working or having official
business at the Project Site.

Authorized Visitor: The Safety Officer has primary responsibility for
determining who is qualified and may enter the site. The Site Safety Officer
will only allow authorized visitors with written proof that they have been
medically certified and trained in accordance with 29 CFR 1910.120 to enter
the contamination reduction zone and/or exclusion area.

Health and Safety Coordinator (HSC): The HSC shall be a Certified Industrial
Hygienist (CIH) or Certified Safety Professional (CSP) retained by the
Contractor. The HSC will be responsible for the development and
implementation of the HASP.

Safety Officer (SO): The SO will be the Contractor's on-site person who will

be responsible for the day-to-day implementation and enforcement of the
HASP.

Health and Safety Technicians (HST): The HST(s) will be the Contractor’'s
on-site personnel who will assist the SO in the implementations of the HASP,
in particular, with air monitoring in active work areas and maintenance of
safety equipment.

Medical Consultant (MC): The MC is a physician retained by the Contractor
who will be responsible for conducting physical exams as specified under the
Medical Monitoring Programs in this section.

Project Site: The area of the Hanna Furnace Site that is undergoing
redevelopment, which includes the Contractor Work Area.

Contractor Work Area: An area of the project site including the Support
Zone, access road, staging area, and Exclusion Zone.

Contractor Support Zone: An area of the Contractor Work Area outside the
Exclusion Zone, accessible for deliveries and visitors. No persons, vehicles,
or equipment may enter these areas from the Exclusion Zone without having
gone through specified decontamination procedures in the adjacent
Contamination Reduction Zone.
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Staging Areas: Areas within the Exclusion Zone for the segrégated temporary
staging of uncontaminated and contaminated soil and debris.

Exclusion Zone: The innermost area within the Contractor Work Area that
encloses the area of contamination. Protective clothing and breathing
apparatus as specified in the health and safety requirements and in the
Contractor's approved HASP must be worn.

Contamination Reduction Zone: An area at the Exit Point of the Exclusion
Zone through which all personnel, vehicles, and equipment must enter and
exit. All decontamination of vehicles and equipment and removal of personal
protective clothing and breathing apparatus must take place at the boundary
between the Exclusion Zone and the Contamination Reduction Zone.

Work: Work includes all labor, materials, and other items that are part of site
redevelopment activities.

Monitoring: The use of direct reading field instrumentation to provide
information regarding the levels of gases and/or vapor, which are present
during remedial action. Monitoring shall be conducted to evaluate employee
exposures to toxic materials and hazardous conditions.

5.0  Responsibilities

The Contractor shall:

A.
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Employ an SO who shall be assigned full-time responsibility for all tasks
herein described under this HASP. In the event the SO cannot meet his
responsibilities, the Contractor shall be responsible for obtaining the services
of an "alternate” SO meeting the minimum requirements and qualifications
contained herein. No work will proceed on this project in the absence of an
approved SO.

Ensure that all project personnel have obtained the required physical
examination prior to and at the termination of work covered by the contract.

Be responsible for the pre-job indoctrination of all project personnel with
regard to the HASP and other safety requirements to be observed during
work, including but not limited to (a) potential hazards, (b) personal hygiene
principles, (c) personal protection equipment, (d) respiratory protection
equipment usage and fit testing, and (e) emergency procedures dealing with
fire and medical situations.

Be responsible for the implementation of this HASP, and the Emergency
Contingency and Response Plan.
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Provide and ensure that all project personnel are properly clothed and
equipped and that all equipment is kept clean and properly maintained in
accordance with the manufacturer's recommendations or replaced as
necessary.

Will perform all site redevelopment work in a safe and environmentally
acceptable manner. The Contractor will provide for the safety of all project
personnel and the community for the duration of the redevelopment activities.

Have sole and complete responsibility for safety conditions for the project,
including safety of all persons (including employees).

Be responsible for protecting the project personnel and the general public
from hazards due to the exposure, handling, and transport of contaminated
materials. Barricades, warning lights if needed, roped-off areas, and proper
signs shall be furnished in sufficient amounts and locations to safeguard the
project personnel and public at all times.

Ensure all OSHA health and safety requirements are met.
Maintain a chronological log of all persons entering the project site. It will

include organization, date, and time of entry and exit. Each person must sign
in and out.

6.0 Submittals

Health and Safety Plan (HASP)

The HASP is a deliverable product of this project. The Contractor will submit the
HASP to the NYSDEC and NYSDOH a minimum of two weeks prior to initiation
of redevelopment activities. Agreed upon responses to all comments will be
incorporated into the final copy of the HASP. The HASP shall govern all work
performed for this contract. The HASP shall address, at a minimum, the following
items in accordance with 29 CFR 1910.120(I)(2):

=rmommoaows
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Health and Safety Organization.

Site Description and Hazard Assessment.

Training.

Medical Surveillance.

Work Areas.

Standard Operating Safety Procedures and Engineering Controls.
Personal Protective Equipment (PPE).

Personnel Hygiene and Decontamination.

Equipment Decontamination.

Air Monitoring.

5 February 2002



7.0

K. Emergency Equipment/First Aid Requirements.
L. Emergency Response and Contingency Plan.
M Spill Containment Plan.

N. Heat & Cold Stress.

0. Record Keeping.

P.

Community Protection Plan.

The following sections will describe the requirements of each of the above-listed
elements of the HASP.

Health and Safety Organization

The Contractor shall list in the HASP a safety organization with specific names,
qualifications, and responsibilities. At a minimum, the Contractor shall provide the
services of a Health and Safety Coordinator, SO, and a Medical Consultant.

Health and Safety Coordinator: The Contractor must retain the services of a Health
and Safety Coordinator (HSC). The HSC must be an American Board of Industrial
Hygiene (ABIH) Certified Industrial Hygienist (CIH) or a Certified Safety
Professional (CSP). The HSC must have a minimum of two years experience in
hazardous waste site remediations or related industries and have a working
knowledge of federal and state occupational health and safety regulations. The HSC
must be familiar with air monitoring techniques and the development of health and
safety programs for personnel working in potentially toxic atmospheres.

In addition to meeting the above requirements, the HSC will have the following
responsibilities:

A. Responsibility for the overall development and implementation of the HASP.

B. Responsibility for the initial training of on-site workers with respect to the
contents of the HASP.

C. Availability during normal business hours for consultation by the Safety
Officer.

D. Availability to assist the Safety Officer in follow-up training and if changes
in site conditions occur.

Safety Officer: The designated SO must have, at a minimum, two years of
experience in the remediation of hazardous waste sites or related field experience.
The SO must have formal training in health and safety and be conversant with federal
and state regulations governing occupational health and safety. The SO must be
certified in CPR and first aid and have experience and training in the implementation
of personal protection and air monitoring programs. The SO must have "hands-on"
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experience with the operation and maintenance of real-time air monitoring
equipment. The SO must be thoroughly knowledgeable of the operation and
maintenance of air-purifying respirators (APR) and supplied-air respirators (SAR)
including SCBA and airline respirators.

In addition to meeting the above qualifications, the SO will be responsible for the
following minimum requirements:

A. Responsibility for the implementation, enforcement, and monitoring of the
health and safety plan.
B. Responsibility for the pre-construction indoctrination and periodic training

of all on-site personnel with regard to this safety plan and other safety
requirements to be observed during construction, including:

(1)  Potential hazards.

(2)  Personal hygiene principles.

(3) PPE.

©)) Respiratory protection equipment usage and fit testing.

) Emergency procedures dealing with fire and medical situations.
(6) Conduct daily update meetings in regard to health and safety.

C. Responsibility for alerting any State or Federal on-site representative prior
to the Contractor starting any particular hazardous work.

D. Responsibility for informing project personnel of the New York State Labor
Law Section 876 (Right-to-Know Law).

E. Responsibility for the maintenance of separation of Exclusion Zone (Dirty)
from the Support Zone (Clean) areas as described hereafter.

Health and Safety Technicians: The Health and Safety Technician (HST) must have
one year of hazardous waste site or related experience and be knowledgeable of
applicable occupational health and safety regulations. The HST must be certified in
CPR and first aid. The HST will be under direct supervision of the SO during on-site
work. The HST must be familiar with the operations, maintenance and calibration
of monitoring equipment used in this remediation. A HST will be assigned to each
work crew or task in potentially hazardous areas.

Medical Consultant: The Contractor is required to retain a Medical Consultant (MC)
who is a physician, certified in occupational medicine. The physician shall have
experience in the occupational health area and shall be familiar with potential site
hazards of remedial action projects. The MC will also be available to provide annual
physicals and to provide additional medical evaluations of personnel when necessary.
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8.0

9.0

Site Description and Hazard Assessment

The Contractor shall perform a hazard assessment to provide information to assist in
selection of PPE and establish air monitoring guidelines to protect on-site personnel,
the environment, and the public. The Contractor shall provide a general description
of the site, its location, past history, previous environmental sampling results, and
general background on the conditions present at the site.

A. Chemical Hazards: A qualitative evaluation of chemical hazards shall be
based on the following:

3 Nature of potential contaminants;

3 Location of potential contaminants at the
project site;

3 Potential for exposure during site activities;
and
3 Effects of potential contaminants on human
health.
B. Biological Hazards: A qualitative evaluation of biological hazards consisting

of the elements listed for chemical hazards.

C. Physical Hazards: The Contractor shall assess the potential for physical
hazards affecting personnel during the performance of on-site work.

The Contractor shall develop a hazard assessment for each site task and
operation established in the HASP.

Training
OSHA Training

The Contractor is responsible to ensure that all project personnel have been trained
in accordance with OSHA 1910.120 regulations.

The Contractor shall ensure that all employees are informed of the potential hazards
of toxic chemicals to the unborn child and of the risks associated with working at the
project site.

The Contractor shall be responsible for, and guarantee that, personnel not
successfully completing the required training are not permitted to enter the project
site to perform work.
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Safety Meetings

At a minimum, the SO will conduct daily safety meetings that will be mandatory for
all project personnel. The meetings will provide refresher courses for existing
equipment and protocols, and will examine new site conditions as they are
encountered.

Additional safety meetings will be held on an as-required basis.

Should any unforeseen or site-peculiar safety-related factor, hazard, or condition
become evident during the performance of work at this site, the Contractor will bring
such to the attention of the SO in writing as quickly as possible for resolution. In the
interim, the Contractor will take prudent action to establish and maintain safe
working conditions and to safeguard employees, the public, and the environment.

10.0 Medical Surveillance

The Contractor shall utilize the services of a Physician to provide, at a minimum, the
medical examinations and surveillance specified herein. The name of the Physician

and evidence of examination of all Contractor and subcontractor on-site personnel
shall be kept by the SO.

Contractor and subcontractor project personnel involved in this project shall be
provided with medical surveillance prior to onset of work. At any time there is
suspected excessive exposure to substances that would be medically detectable, all
project personnel will be medically monitored. The costs for these medical exams
are to be borne by the Contractor.

Physical examinations are required for:

A. Any and all personnel entering hazardous or transition zones or performing
work that required respiratory protection.

B. All Contractor personnel on site who are dedicated or may be used for
emergency response purposes in the Exclusion Zone.

C. Contractor supervisors entering hazardous or transition zones, or on site for
more than 16 hours during the length of the project.

Physical examinations are not required for people making periodic deliveries
provided they do not enter hazardous or transition zones.

In accordance with good medical practice, the examining Physician or other
appropriate representative of the Physician shall discuss the results of such medical
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examination with the individual examined. Such discussion shall include an
explanation of any medical condition that the Physician believes required further
evaluation or treatment and any medical condition which the Physician believes
would be adversely affected by such individual's employment at the project site. A
written report of such examination shall be transmitted to the individual's private
physician upon written request by the individual.

The examining Physician or Physician group shall notify the SO in writing that the
individual has received a medical examination and shall advise the SO as to any
specific limitations upon such individual's ability to work at the project site that were
identified as a result of the examination. Appropriate action shall be taken in light
of the advice given pursuant to this subparagraph.

The physical examination shall also include but not be limited to the following
minimum requirements:

A. Complete blood profile;

B. Blood chemistry to include: chloride, CO,, potassium, sodium, BUN, glucose,
globulin, total protein, albumin, calcium, cholesterol, alkaline phosphates,
triglycerides, uric acid, creatinine, total bilirubin, phosphorous, lactic
dehydrogenase, SGPT, SGOT;

C. Urine analysis;

D. "Hands on" physical examination to include a complete evaluation of all
organ systems including any follow-up appointments deemed necessary in
the clinical judgement of the examining physician to monitor any chronic
conditions or abnormalities;

E. Electrocardiogram,;

F. Chest X-ray (if recommended by examining physician in accordance with
good medical practice);

G. Pulmonary function;

H. Audiometry - To be performed by a certified technician, audiologist, or
physician. The range of 500 to 8,000 hertz should be assessed.

L. Vision screening - Use a battery (TITMUS) instrument to screen the
individual's ability to see test targets well at 13 to 16 inches and at 20 feet.
Tests should include an assessment of muscle balance, eye coordination,
depth perception, peripheral vision, color discrimination, and tonometry.
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J. Tetanus booster shot (if no inoculation has been received within the last five
years); and

K. Complete medical history.

11.0 Site Control
Security
Security shall be provided and maintained by the Contractor.
Vehicular access to the site, other than to designated parking areas, shall be restricted
to authorized vehicles only. Use of on-site designated parking areas shall be
restricted to vehicles of the State or Federal on-site representative, Contractor,
subcontractor, and service personnel assigned to the site and actually on duty but may

also be used on short-term basis for authorized visitors.

The Contractor shall be responsible for maintaining a log of security incidents and
visitor access granted.

The Contractor shall require all personnel having access to the project site to sign-in
and sign-out, and shall keep a record of all site access.

All approved visitors to the site shall be briefed by the SO on safety and security,
provided with temporary identification and safety equipment, and escorted

throughout their visit.

Site visitors shall not be permitted to enter the hazardous work zone unless approved
by the SO with appropriate site access agreement.

Project sites shall be posted, "Warning Hazardous Work Area, Do Not Enter Unless
Authorized," and access restricted by the use of a snow fence or equal at a minimum.
Warning signs shall be posted at a minimum of every 500 feet.

Site Control

The Contractor shall provide the following site control procedures as a minimum:

3 A site map;

3 A map showing site work zones;

3 The use of a "buddy system"; and

3 Standard operating procedures or safe work practices.
Work Areas
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The Contractor will clearly lay out and identify work areas in the field and will limit
equipment, operations and personnel in the areas as defined below:

A.

Exclusion Zone (EZ) - This will include all areas where potential
environmental monitoring has shown or it is suspected that a potential hazard
may exist to workers. The level of PPE required in these areas will be
determined by the SO after air monitoring and on-site inspection has been
conducted. The area will be clearly delineated from the decontamination
area. As work within the hazardous zone proceeds, the delineating boundary
will be relocated as necessary to prevent the accidental contamination of
nearby people and equipment. The Exclusion Zone will be delineated by
fencing (e.g., chain link, snow fencing, or orange plastic fencing).

Contamination Reduction Zone - This zone will occur at the interface of
"Hazardous" and "Clean" areas and will provide for the transfer of equipment
and materials from the Support Zone to the Exclusion Zone, the
decontamination of personnel and clothing prior to entering the "Clean" area,
and for the physical segregation of the "Clean" and "Hazardous" areas. This
area will contain all required emergency equipment, etc. This area will be
clearly delineated by fencing (e.g., chain link, snow fencir.g, or orange
plastic fencing). It shall also delineate an area that although not contaminated
at a particular time may become so at a later date.

Support Zone - This area is the remainder of the work site and project site.
The Support Zone will be clearly delineated and procedures implemented to
prevent active or passive contamination from the work site. The function of
the Support Zone includes:

(1) An entry area for personnel, material and equipment to the Exclusion
Zone of site operations through the Contamination Reduction Zone;

(2)  Anexit for decontamination personnel, materials and equipment from
the "Decontamination" area of site operations;

3) The housing of site special services; and

4) A storage area for clean, safety, and work equipment.

12.0 Standard Operating Safety Procedures (SOP), Engineering Controls

General SOP

A
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The Contractor will ensure that all safety equipment and protective clothing
is kept clean and well maintained.
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All prescription eyeglasses in use on this project will be safety glasses and
will be compatible with respirators. No contact lenses shall be allowed on
site.

All disposable or reusable gloves worn on the site will be approved by the
SO.

During periods of prolonged respirator usage in contaminated areas, respirator
filters will be changed upon breakthrough. Respirator filters will always be
changed daily.

Footwear used on site will be covered by rubber overboots or booties when
entering or working in the Exclusion Zone area or Contamination Reduction
Zone. Boots or booties will be washed with water and detergents to remove
dirt and contaminated sediment before leaving the Exclusion Zone or
Contamination Reduction Zone.

All PPE used in the Exclusion Zone or Contamination Reduction Zone will
be decontaminated or disposed of at the end of the workday. The SO will be
responsible for ensuring decontamination of PPE before reuse.

All respirators will be individually assigned and not interchanged between
workers without cleaning and sanitizing.

Contractor, subcontractor and service personnel unable to pass a fittestas a
result of facial hair or facial configuration shall not enter or work in an area
that requires respiratory protection.

The Contractor will ensure that all project personnel shall have vision or
corrected vision to at least 20/40 in one eye.

On-site personnel found to be disregarding any provision of this plan will, at
the request of the SO, be barred from the project.

Used disposable outerwear such as coveralls, gloves, and boots shall not be
reused. Used disposable outerwear will be removed upon leaving the
hazardous work zone and will be placed inside disposable containers
provided for that purpose. These containers will be stored at the site at the
designated staging area and the Contractor will be responsible for proper
disposal of these materials at the completion of the project.

Protective coveralls that become torn or badly soiled will be replaced
immediately.
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Eating, drinking, chewing gum or tobacco, smoking, etc., will be prohibited
in the hazardous work zones and neutral zones.

All personnel will thoroughly cleanse their hands, face, and forearms and
other exposed areas prior to eating, smoking or drinking.

Workers who have worked in a hazardous work zone will shower at the
completion of the workday.

All personnel will wash their hands, face, and forearms before using toilet
facilities.

No alcohol, firearms or drugs (without prescriptions) will be allowed on site
at any time.

All personnel who are on medication should report it to the SO who will
make a determination whether or not the individual will be allowed to work
and in what capacity. The SO may require a letter from the individual's
personal physician stating what limitations (if any) the medication may
impose on the individual.

Engineering Controls - Dust and Air Emissions

The Contractor shall provide all equipment and personnel necessary to monitor and
control dust and air emissions.

13.0 Personal Protective Equipment

General

The Contractor shall provide all project personnel with the necessary safety
equipment and protective clothing, taking into consideration the chemical wastes at
the site. At a minimum, the Contractor may supply project personnel with the

following:
A. Sufficient disposable coveralls;
B. One pair splash goggles;
C. Chemical-resistant outer and inner gloves;
D. Rubber overshoes (to be washed daily);
E. Hard hat;
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F. One full-face mask with appropriate canisters for work requiring Level C
protection; and

G. For all project personnel involved with Level B protection, a positive-
pressure SCBA or a positive-pressure in-line air respirator. A 5-minute
escape bottle must be included with the in-line air apparatus.

Levels of Protection

The following sections described the requirements of each level of protection.

A. Level A Protection

(1)  PPE:

a. Supplied-air respirator approved by the Mine Safety and Health
Administration (MSHA) and NIOSH. Respirators may be:

3 Positive-pressure SCBA; or
3 Positive-pressure airline respirator (with escape bottle for

Immediately Dangerous to Life and Health [IDLH] or
potential for IDLH atmosphere).

b. Fully encapsulating chemical-resistant suit.

c. Coveralls.

d. Cotton long underwear.*

e. Gloves (inner), chemical-resistant.

f. Boots, chemical-resistant, steel toe and shank. (Depending on suit

construction, worn over or under suit boot.)

g. Hard hat (under suit).*
h. Disposal gloves and boot covers (worn over fully encapsulating suit).
L. Cooling unit.*
iE Two-way radio communications (inherently safe).*
* Optional
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Criteria for Selection:

Meeting any of these criteria warrants use of Level A protection:

The chemical substance has been identified and requires the
highest level of protection for skin, eyes, and the respiratory
system based on:

3 Measures (or potential for) high concentration of
atmospheric vapors, gases, or particulates, or

3 Site operations and work functions involves high potential
for splash, immersion, or exposure to unexpected vapors,
gases, or particulates of materials highly toxic to the skin.

Substances with a high degree of hazard to the skin are known
or suspected to be present, and skin contact is possible.

Operations must be conducted in confined, poorly ventilated
areas until the absence of substances requiring Level A
protection is determined.

Direct readings on field Flame Ionization Detectors (FID) or
Photoionization Detectors (PID) and similar instruments
indicate high levels of unidentified vapors and gases in the
air.

Guidance on Selection:

Fully encapsulating suits are primarily designed to provide a
gas- or vapor-tight barrier between the wearer and
atmospheric contaminants. Therefore, Level A is generally
worn when high concentrations of airborne substances could
severely effect the skin. Since Level A requires the use of
SCBA, the eyes and respiratory system are also more
protected.

Until air surveillance data become available to assist in the
selection of the appropriate level of protection, the use of
Level A may have to be based on indirect evidence of the
potential for atmospheric contamination or other means of
skin contact with severe skin affecting substances.

Conditions that may require Level A protection include:
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3  Confined spaces: Enclosed, confined, or poorly
ventilated areas are conducive to the buildup of toxic
vapors, gases, or particulates. (Explosive or
oxygen-deficient atmospheres are also more probable in
confined spaces). Confined-space entry does not
automatically warrant wearing Level A protection, but
should serve as a cue to carefully consider and to justify
a lower level of protection.

3 Suspected/known highly toxic substances: Various

substances that are highly toxic, especially skin
absorption, for example, fuming corrosives, cyanide
compounds, concentrated pesticides, Department of
Transportation ' Poison "A" materials, suspected
carcinogens, and infectious substances may be known
or suspected to be involved. Field instruments may not
be available to detect or quantify air concentrations of
these materials. Until these substances are identified
and concentrations measured, maximum protection may
be necessary.

3 Visible emissions: Visible air emissions from leaking

containers or railroad/vehicular tank cars, as well as
smoke from chemical fires and others, indicate high
potential for concentrations of substances that could be
extreme respiratory or skin hazards.

3 Job Functions: Initial site entries are generally
walk-throughs, in which instruments and visual
observations are used to make a preliminary evaluation
of the hazards.

In initial site entries, Level A should be worn when:

3  There is a probability for exposure to high
concentrations of vapors, gases, or particulates; and

d  Substances are known or suspected of being extremely
toxic directly to the skin or by being absorbed.

Subsequent entries are to conduct the many activities needed
to reduce the environmental impact of the incident. Levels of -
protection for later operations are based not only on data
obtained from the initial and subsequent environmental
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monitoring, but also on the probability of contamination and
ease of decontamination.

Examples of situations where Level A has been worn are:

3 Excavating of soil to sample buried drums suspected of
containing high concentrations of dioxin;

3  Entering a cloud of chlorine to repair a valve broken in
a railroad accident;

3  Handling and moving drums known to contain oleum;
and

3  Responding to accidents involving cyanide, arsenic, and
undiluted pesticides.

b. . The fully encapsulating suit provides the highest degree of
protection to skin, eyes, and respiratory system if the suit
material resists chemicals during the time the suit is worn.
While Level A provides maximum protection, all suit
material may be rapidly permeated and degraded by certain
chemicals from extremely high air concentrations, splashes,
or immersion of boots or gloves in concentrated liquids or
sludges. These limitations should be recognized when
specifying the type of fully encapsulating suit. Whenever
possible, the suit material should be matched with the
substance it is used to protect against.

B. Level B Protection
(1) PPE:
a Positive-pressure SCBA (MSHA/NIOSH approved); or

b. Positive-pressure air line respirator (with escape bottle for IDLH or
potential for IDLH atmosphere) MSHA/NIOSH approved;

c. Chemical-resistant clothing (overalls and long-sleeved jacket;
coveralls or hooded, one- or two-piece chemical-splash suit;
disposable chemical-resistant, one-piece suits);

d. Cotton long underwear;*

e. Coveralls;
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Gloves (outer), chemical-resistant;

Gloves (inner), chemical-resistant;

Boots (inner), leather work shoe with steel toe and shank;
Boots (outer), chemical-resistant, (disposable);

Hard hat (face shield*);

2-way radio communication;* and

Taping between suit and gloves, and suit and boots.
*QOptional

Criteria for Selection:

Any one of the following conditions warrants use of Level B
Protection:

a. The type and atmospheric concentration of toxic substances
have been identified and require a high level of respiratory
protection, but less skin protection than Level A. These
atmospheres would:

3 Have IDLH concentrations; or

3 Exceed limits of protection afforded by an 