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Ms. Rutland:
The Long Island Rail Road (LIRR) has reviewed the September 24, 2020 Remedial Investigation
Work Plan (RIWP) Disapproval Letter associated with the LIRR Smithtown Viaduct (“Site”, Site No.
V00735).
A summary of the requested changes to the RIWP is provided below.
•

The RIWP scope generally follows the RI requirements set forth in the NYSDEC Technical
Guidance for Site Investigation and Remediation (DER-10).

•

Per NYSDEC and NYS Department of Health (DOH), soil vapor sampling will not be required
for this RI (Section 5.3.1).

•

Historical fill is not assumed to be present at this site (Section 3.4).

•

Per NYSDEC request, two additional sediment samples, and one surface water sample
have been added to the RI (Section 5.2.4, 5.2.5).

•

Requested edits to Section 5.1 have been made.

•

Per NYSDEC request, total metals analysis (unfiltered) has been added to the RI (Section
6.2.3.2).

•

Per NYSDEC request, sampling and analysis for emerging contaminants (1,4-dioxane,
PFAS) has been added at all locations.

•

An aerial map with Site boundaries and features is provided in Figure 2.

•

The font sizes throughout the document are now consistent throughout the document.
MTA Long Island Rail Road is an agency of the Metropolitan Transportation Authority, State of New York
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We hope that our revised document has satisfied the NYSDEC RI requirements, and that we can
move forward with the field implementation of this proposed work.
If you have any questions and/or comments, ple ase do not hesitate to contact me at (516) 315-2681
or email me at mthall@li rr.org .

Sincerely,
Maria T. Hall

Maria T. Hall
Senior Project Manager
cc.

A. Guglielmi (NYSDEC) – Electronic Copy Only
C. Engelhardt (NYSDEC) – Electronic Copy Only
R. Corcoran (NYSDEC) – Electronic Copy Only
C. Bethoney(NYSDOH) - Electronic Copy Only
E. O’Neil (NYSDOH) - Electronic Copy Only
C. Channe r (MTA) - Electronic Copy Only
K. Green (LIRR) - Electronic Copy Only
A. Albano (LIRR) – Electronic Copy Only
A. Wilson (LIRR) – Electronic Copy Only
G. Mistle r (LIRR) – Electronic Copy Only
M. Drakos (LiRo) - Electronic Copy Only
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1.0

Introduction

LiRo Engineers Inc. (LiRo) has been contracted by the Long Island Rail Road (LIRR) to perform a Remedial
Investigation (RI) at the Smithtown Viaduct in Smithtown, New York (Site). The purpose of the RI is to
delineate the areal and vertical extent of contaminants in all media at or emanating from the Site. LiRo
will also complete the design of drainage improvements on the Site, design and provide oversight of onsite
soil remediation during construction of the drainage improvements.
The Site, located adjacent to the intersection of New York State Routes 25 and 25A, consists of a 265-foot
right-of-way approximately 0.4 acres in area, beneath an elevated train trestle used by commuter trains
of the LIRR Port Jefferson branch. The LIRR has owned the site since the late 1800s, and it is likely that an
older trestle predated the current steel structure that was constructed in 1937. The location of the Site
is provided on Figure 1.

1.1

Topography and Physical Setting

The Site is located in north-central Long Island, approximately 3.5 miles south of Long Island Sound. The
Nissequogue River, which flows northerly and empties to Long Island Sound, is adjacent to the eastern
side of the Site. Topographic elevations onsite range from approximately 5 feet above NGVD near the
river bank, rising steeply to approximately 20 feet above NGVD where the Site abuts street level at Route
25 (Figure 1). Surrounding land uses are residential and commercial, including nearby public parks.
Adjacent to the north side of the Site are small commercial businesses, to the south and east is the
Nissequogue River, and Jericho Turnpike borders on the west.
The U.S. Fish & Wildlife Service National Wetlands Inventory map indicates the presence of freshwater
wetlands adjacent to the Site. The New York State Department of Environmental Conservation (NYSDEC)
Freshwater Wetlands Map indicates the potential presence of freshwater wetlands onsite, in addition to
regulated wetlands in nearby areas.

1.2

Site Description

The Site, located adjacent to the intersection of New York State Routes 25 and 25A, consists of a 265-foot
right-of-way approximately 0.4 acres in area, beneath an elevated train trestle used by commuter trains
of the LIRR Port Jefferson branch. The Site is undeveloped, except for the supporting structure of the
viaduct and two earth retaining walls. An NYSDOT drainpipe, connected to a roadway catch basin on
Route 25A, is buried beneath the soil in the western portion of the Site. The open end of the pipe terminus
on its eastern side is exposed underneath the viaduct, and empties storm water runoff from Route 25 to
the ground surface at its mouth. A site plan is provided on Figure 2.
Onsite vegetation consists mainly of freshwater wetlands associated cover plants and shrubs, with some
small hardwood and coniferous trees. Much of the steeply sloping area adjacent to Route 25 is covered
only with grass and some plantings. Directly under the viaduct, low shrubs are found in an area that is
often inundated with standing water.
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1.3

Site History

According to the LIRR, the Site has been owned by LIRR since the late 1800s. The viaduct was constructed
in 1937. No records of any onsite development were found during the site background review. No
evidence of development such as building foundation remnants or paved land was observed during the
site reconnaissance, performed by LiRo on March 26, 2015.
As part of this RIWP, LiRo obtained historical aerial photographs from Environmental Data Resources, Inc.
(EDR). The photographic collection, consists of 16 aerial photographs taken of the Site and surrounding
land during various years between 1938 and 2011. On the 1938 photograph, the Site appears as open
land covered by low-lying vegetation or grass. Two narrow, elongated objects, possibly trailers, are visible
on the far western portion of the Site, or bordering the Site, in the 1954 photo. These objects are not
visible in the 1957 photo nor in any of the later photos. Increasing amounts of vegetative cover, including
trees, are the only changes visible onsite changes in the photos from 1957 through 2011. No significant
changes were noted in the size, shape, or geographical orientation of the Nissequogue River channel. Mill
Dam Road, which ends at the river bank on side the opposite to the Site, is first visible in the 1947 photo.

1.4

Soils

The Site is located within the Berryland Mucky Sand unit of the Plymouth Carver Association of soils. The
Plymouth Carver Association is characterized by sandy and gravelly subsurface soils, generally
accompanied by loamy soils on the surface. The soils of this association are found along the glacial
moraines of Long Island and in many locations form gently rolling hills. Vegetative cover generally consists
of scrub oak, white oak, and pitch pine. Berryland soils are located in high water table areas, are mucky
in composition, and are found along streams, and adjacent to ponds and marshes.

1.5

Regulated Wetlands

The U.S. Fish & Wildlife Services National Wetlands Inventory map (Figure 3) indicates that the
Nissequogue River and some adjacent lands in the Site vicinity are classified as Palustrine Emergent (and)
Persistent nontidal wetlands (“PEM1F”). These wetlands are characterized by water salinity less than 0.5
parts per thousand, and are generally populated by erect, rooted, herbaceous hydrophytes, which are
dominated by species that normally remain standing at least until the beginning of the next growing
season. Water depth at low water does not exceed 6.6 feet in the deepest part of the basin. This wetlands
map does not provide scaling that is small enough or resolution allowing determination of the precise
PEM1F boundaries in the Site area.
The NYSDEC Freshwater Wetlands Map (Figure 4) indicates that New York State-regulated freshwater
wetlands are present to the north, south, east, and west of the Site. The closest of these is approximately
300 feet southeast of the Site, on the opposite side of the Nissequogue River. No definitive New York
State-regulated freshwater wetlands are shown onsite; however the Site is located within a Wetlands
“Checkzone”. Due to the fact that NYSDEC’s freshwater wetlands maps only show the approximate
location of the actual wetland boundary, they are not precise. The Checkzone is an area around the
mapped wetland in which the actual wetland may be present. A field delineation will be performed as
part of this investigation to determine wetlands boundaries.
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2.0

Geology and Hydrogeology

The Site is located in an area of intermorainal sedimentary deposits between the Harbor Hill Moraine, the
boundary of which is just north of the Site, and the Ronkonkoma Moraine approximately five miles to the
south. The intermorainal deposits include glacial till ranging in texture from fine grained silts and clays,
to coarser grained material, as well as outwash sands that are often well-sorted.

2.1

Regional Geology and Hydrogeology

The Site is located in Groundwater Management Zone VIII, a zone of shallow recharge where groundwater
recharges the Upper Glacial aquifer and eventually flows into the Nissequogue River.
The uppermost hydrogeologic unit of Long Island is the Upper Glacial Aquifer of Pleistocene Age. The
Upper Glacial is approximately 250 to 300 feet thick beneath the Site location. Interspersed within the
Upper Glacial are Holocene age deposits that can be as much as 50 feet thick and consist of salt-marsh
deposits, stream alluvium, and beach sands. The Holocene sediments consist of sand, clay, silt, organic
muck, and shells and occur locally throughout Long Island. They are either unsaturated or too thin and
discontinuous to form aquifers. In some areas, they form local confining units. Upper Glacial sediments
consist of stratified and unstratified glacial till, and outwash sands and gravel. The ratio of horizontal
hydraulic conductivity to vertical hydraulic conductivity in the Upper Glacial has been estimated at 2.5:1.
According to hydrogeologic studies, the Site is underlain by the Smithtown Clay. This lens-shaped
hydrogeologic unit of lacustrine origin, located within the Upper Glacial Aquifer in northwest Suffolk
County, has an upper contact depth of approximately 40 feet, and a thickness of approximately 80 feet at
the Site location. The Clay acts as a confining layer, forming a barrier to the vertical migration of shallow
groundwater into the deeper Magothy Formation. The presence of the Clay also results in locally elevated
water table conditions.
The Magothy Formation is composed of unconsolidated fine to medium sand of moderate permeability,
and layers and lenses of poorly permeable clay and silt. Some coarse sand and gravel is also present, but
is generally concentrated in the lower 50 to 100 feet of the formation. The Magothy was extensively
eroded prior to glaciation and is not found in the northwestern part of the island. The depth to the top of
the Magothy Formation ranges from ground surface in isolated outcrop areas on the north shore of Long
Island, to about 600 feet bgs on the south shore, and is present at approximately 300 feet bgs beneath
the Site location. The formation, which ranges in thickness from a featheredge in places in Northern Long
Island to about 1,000 feet in an area of southwestern Suffolk County on the south shore, has an
approximate thickness of 600 feet beneath the Site location. It comprises the Magothy aquifer, which is
the major source of drinking water for Long Island.
Underlying the Magothy Formation is the Raritan Confining Unit, also known as the Raritan Clay, consisting
of solid and silty clay, and a few lenses and layers of sand. The Raritan is approximately 100 feet thick in
the Site area, and acts as a confining layer to the underlying Lloyd Aquifer.
The deepest unconsolidated hydrogeologic unit is the Lloyd Sand Member of the Raritan Formation. The
Lloyd consists of fine to coarse sand with a clayey matrix, gravel, some layers of solid and silty clay, and
some lignite layers. It is poorly to moderately permeable, but is under confined conditions, and it serves
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as an aquifer for public water for several municipalities on Long Island. The Lloyd is approximately 200
feet thick in the Site area, and is in contact with the bedrock surface.
Throughout most of Suffolk County, Route 25 is used to estimate the location of a groundwater divide.
General groundwater flow to the north of the divide is toward Long Island Sound, while south of the divide
flow is generally toward the south shore bays and the Atlantic Ocean. However, at Route 25 adjacent to
the Site, groundwater flows toward the Nissequogue River from the river’s three landward sides.

2.2

Site Hydrogeology

During the site reconnaissance of March 26, 2015, considerable amounts of standing water, likely
originating as roadway stormwater runoff, were observed on the ground surface beneath the viaduct.
This observation suggests the presence of fine-grained soils, consistent with the presence of wetlands and
the location of the Site within the zone of Berryland Mucky soils.
Precipitation falling directly over the Site turns to runoff that flows short distances over land, and either
evaporates (primarily during warm and hot weather), infiltrates the soil and becomes groundwater, or
becomes overland flow into the Nissequogue River, which has a very gentle gradient in its bed adjacent
to the Site. Based on the low topographic elevation and low relief at the Site, groundwater is believed to
lie at shallow depths. Based on the general characteristics of freshwater wetlands, groundwater is present
under unconfined and/or semi-confined conditions, and migrates at a low velocity in the general direction
of the river; or velocity may be negligible, resulting in stagnant groundwater conditions. Substantial
vertical migration of groundwater is likely inhibited by the presence of substantial amounts of fine-grained
soils, and vegetation.

2.3

Site Conceptual Model

The primary source of elevated concentrations of lead detected in the onsite soils by previous site
investigations is most likely the result of lead paint waste emanating from the viaduct, as well as
maintenance work on the structure, both having taken place over the past 80+ years. Secondary sources
of lead in the soils include:



Vehicle exhaust (prior to past 30 or so years); and
Crankcase and automobile cooling system drippings from vehicular traffic on the two adjacent
highways. These contaminants are flushed from the road surfaces by storm water, and then
deposited onsite by the NYSDOT drainpipe connected on one end to the outflow of roadway catch
basins, and the other end drains to onsite soils.

Once the lead and other metals (i.e. zinc) are deposited onsite, a substantial amount of the metals adsorb
on to soil grains. Precipitation falling over the Site results in two general types of residual water:


Water that remains on the surface. This water will either form pools that will largely evaporate,
depending on air temperature and season, or will form overland flow and migrate downslope.
The overland flow has potential for reaching the river.



Water that percolates downward by gravity, forming groundwater.
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Groundwater and surface water may become contaminated by the leaching of lead adsorbed on the soil
grains. The extent of the leaching is unknown; however the potential for leaching is estimated to be low
due to the low partitioning of lead to water. Data on lead concentration in groundwater will be obtained
during this investigation by the collection of groundwater samples.

2.4

Exposure Pathways

Contamination of Site soils by lead and zinc had been documented by previous site investigations and is
discussed in Section 4.0. The presence of exposure pathways of Site contamination to humans, wildlife,
and plants will be evaluated during the qualitative exposure assessment as part of the RI.
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3.0

Land Use

Land use surrounding the Site is predominantly commercial and recreational. Three public parks are
located within a one-half mile radius of the Site: Paul T. Givens County Park, Caleb Smith State Park, and
Suffolk County Park.
Sensitive receptors on and adjacent to the Site consist of freshwater wetlands, and the Nissequogue River.
Offsite sensitive receptors consist of water wells, including public water supply wells. Section 3.1 includes
a listing of water wells within one-half mile of the Site.

3.1

Land Use Within One-Half Mile Radius

As part of this RIWP, LiRo utilized EDR to research EPA and NYSDEC databases for listings of locations
within a one-half mile radius of the Site, and including the Site, with activity or usage that may cause
environmental impact to the vicinity and to the Site. The following is a summary of the database search
conducted in 2017.

Federal and State List

Last
Update

Site Appears on List

Search Radius

No. of Sites within
Search Radius

State and Tribal Leaking
Storage Tank Lists
(LTANKS)

3/19/2015

No

0.5 mile

3

State and Tribal Registered
Underground Storage Tank
Lists (NY UST)

3/30/2015

No

0.25 mile

3

Records of Emergency
Release Reports (NY
SPILLS)

3/19/2015

No

0.125 mile

6

RCRA NonGen/NLR

12/9/2014

Yes

0.25 mile

6

Manifest

5/1/2015

Yes

0.25 mile

6

US Hist Auto Stat

No

0.25 mile

4

US Hist Auto Cleaners

No

0.25 mile

4

A more detailed summary of properties identified in the federal and state regulatory agency databases
within their specific EDR search radii is provided below. The indicated distances and geographical
directions referenced throughout this section indicate the Site as a locus.
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Leaking Storage Tank Database (NY LTANKS)
This database includes an inventory of reported leaking fuel storage tanks (underground or above ground)
within a 0.5 mile radius. The main cause for the listing of leaking storage tanks include tank test failures,
tank failures, or overfills. Three properties with leaking storage tanks were identified within 0.5 mile of
the Site; none are active.
Listing/Location

Distance
Miles/Direction

Status/Available Data

Texaco

0.378 WSW

Spill No. 8606811

383 E. Jericho Tpke.

Date Closed: 2/23/1987

Cumberland Farms

0.487 ESE

240 W. Main St.

Spill No. 0203237
Date Closed: 7/8/2005

Cumberland Farms

0.489 ESE

240 West Main St.

Spill No. 9409193
Date Closed: 11/8/1994
Spill No. 9305899
Date Closed: 11/20/1995

Based on their current spill status (closed) and the proximity of the leaking fuel storage tanks to the Site
(greater than 0.25 mile), the sites identified in the LTANKS database are not likely to have adverse impacts
to the Site.

Underground Storage Tank Database (NY UST)
This database includes a list of properties with registered underground storage tanks (USTs) within a 0.25
mile radius of the Site. Three properties with registered USTs were identified within a 0.25 mile radius of
the Site.
Listing

Distance
Miles/Direction

Stat Health Immediat

0.159 W

519 Jericho Tpke.

Available Data/Status
Capacity: 2,000 gal.
Contents: #2 Fuel Oil
Status: Removed, 2002

Bank of Smithtown
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1 Main St.

Contents: #2 Fuel Oil
Status: Abandoned, 2002

Becker Building

0.134 E

519 W. Main St.

Capacity: 2,000 gal.
Contents: #2 Fuel Oil
Status: Removed, 2002

Two of the tanks listed above have been removed, and the third is no longer in service. Based on the lack
of violations and/or spills, the sites identified in the NY UST database are not likely to have adverse impacts
to the Site.
Spills Database (NY Spills)
This database includes data collected on releases reported to the New York State Department of
Environmental Conservation (NYSDEC) within a 0.125 mile radius of the Site. Six properties with registered
NYSDEC Spills were identified within 0.125 mile of the Site. It should be noted that all six spills are
currently closed.

Listing

Distance
Miles/Direction

No./Closed Date

IFO Oasis

0.03 mi. NNE

0325169/ 7/2/2003

0.083 mi W

9501435/ 5/19/1995

0.083 mi W

081556/ 7/28/2008

0.083 mi W

0404792/ 11/29/2006

0.083 mi W

9104150/ 11/14/1991

0.117 mi ENE

8600505/ 4/22/1986

490 W. Jericho Tpke.
Smithtown Lincoln ME
501 E. Jericho Tpke.
Unknown
Meadow Rd/Jericho Tpke.
Unknown
Jericho Tpke./Meadow Rd.
Suburban Praaco
499 E. Jericho Tpke.
Hassett Oil Company
Jericho Tpke

Based on their current spill status (closed), the sites identified in the NY Spills database are not likely to
have adverse impacts to the Site.
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Former Hazardous Waste Generator Database (RCRA NonGen/No Longer Regulated (NLR))
This database includes properties which have generated, transported, stored, treated and/or disposed of
hazardous waste historically, as defined by the Resource Conservation and Recovery Act (RCRA). Five
properties (including the Site) were identified in the RCRA NonGen/NLR database within 0.25 mile of the
Site.

Listing/Location

Distance
Miles/Direction

Status/Available Data

LIRR Smithtown Viaduct

Site

EPA ID No. NY0000884833

Jericho Tpke.

Verified Non-Generator
Former Large Quantity Generator (LQG)
No Violations noted

Smithaven Mazda

0.043 NW

463 E. Jericho Tpke

EPA ID No. NYD986938355
Verified Non-Generator
Former LQG
No violations noted

Mobile Oil Co

0.078 WNW

275 W. Jericho Tpke

EPA ID No. NYD012758157
Verified Non-Generator
Former LQG
No violations noted

Top Cat Ciccone Inc.

0.147 E

419 W. Main Street

EPA ID No. NYD986913192
Verified Non-Generator
Former Small Quantity Generator (SQG)
No violations noted

Getty Petroleum Corp
323 Jericho Tpke

0.205 WSW

EPA ID No. NYD982743155
Verified Non-Generator
Former LQG
No violations noted

The Site is listed as a former Large Quantity Generator due to the accumulation of lead-based and
chromium-containing paint waste generated by viaduct maintenance activity. The remaining sites
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identified in the RCRA NonGen/NLR database are not likely to have adverse impacts to the Site, based on
no record of violations appearing in the database, and that they are listed as non-generators.
Manifest Database
This database includes properties that have performed documented hazardous waste disposal with
manifests. A manifest is a document that lists and tracks hazardous waste from the generator through
transporters to a TSD facility. Six properties (including the Site) were identified in the Manifest database
within a 0.25 mile radius of the Site.

Listing/Location

Distance
Miles/Direction

Status/Available Data

LIRR Smithtown Viaduct

Site

Waste codes on manifests: D008 (lead), D007
(chromium)

0.043 NW

Waste codes on manifests: D001 (ignitable waste),
X003 (other state-regulated wastes [i.e., diesel fuel,
gasoline, home heating oil])

0.078 WNW

D001, D002 (corrosive waste), F001 (halogenated
solvents), F002 (halogenated solvents), X001
(waste oils)

0.083

No available information included in the EDR report

0.147 E

D001

0.205 WSW

D001, F002, D008

Jericho Tpke.
Smithaven Mazda
463 E. Jericho Tpke
Mobile Oil Co
275 W. Jericho Tpke
NYSDEC Bureau of Spills
Meadow Rd. & Jericho
Top Cat Ciccone Inc.
419 W. Main Street
Getty Petroleum Corp
323 Jericho Tpke

The Site is listed as a former Large Quantity Generator due to the accumulation of lead-based and
chromium-containing paint waste generated by viaduct maintenance activity. The remaining sites
identified in the Manifest database are not likely to have adverse impacts to the Site, based on the lack of
violations identified in the database.
Former Automotive Service Facility Database (US Hist Auto Stat)
This database includes listings of sites that historically operated as gasoline filling stations, service
stations, automobile repair shops. Four properties were identified in the US Hist Auto Stat database
within a 0.25 mile radius of the Site.
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Listing

Distance

Status/Available Data

Miles/Direction
560 W. Main St

0.075 ENE

Former gas station

540 W. Main St

0.085 ENE

Former auto body shop

419 W. Main St.

0.147 E

Former auto body shop and towing &
repair shop

540 W. Jericho Tpke

0.238 WSW

Former auto body shop

Based on the lack of current and historical spills associated with these sites, it is not likely that the Hist
Auto sites have had adverse impacts to the Site.
Water Wells
Twelve water wells were identified within a 0.5 mile radius of the Site. A list of each well, its proximity to
the Site, and the available well information is provided below.

Well

Distance

Available Data

Miles/Direction
1

0.114 SSW

No available data

2

0.163 NNW

No available data

3

0.175 W

No available data

4

0.226 SE

Listed as a Suffolk County Water
Authority (SCWA) well
ID- New Mill Rd. #1 Smithtown

5

0.227 SSE

Listed as a Suffolk County Water
Authority (SCWA) well
ID- New Mill Rd. #2 Smithtown

6

0.227 SSE

Listed as a Suffolk County Water
Authority (SCWA) well
ID- New Mill Rd. #2 Smithtown
(same ID as Well 5)

7

0.227 SSE
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ID- New Mill Rd. #1 Smithtown
(same ID as Well #1)
8

0.227 SSE

Listed as a Suffolk County Water
Authority (SCWA) well
ID- New Mill Rd. #1 Smithtown
(same ID as Well #1, #7)

9

0.233 SE

No available data

10

0.236 SE

Listed as a Suffolk County Water
Authority (SCWA) well
ID- New Mill Rd. #2 Smithtown
(same ID as Wells 5, 6)

11

0.345 NW

No available data

12

0.386 NNW

No available data

No information on the screen depths of these wells is available on the database of publically available
records of the Suffolk County Water Authority. Based on the limited information available, it appears that
all of the listed wells are upgradient of the Site.
Almost all homes and businesses in Smithtown utilize the municipal water supply for potable water.
Numbers 1, 2, 3, 9, 11, and 12 listed above may be for irrigation wells or industrial supply wells.

3.2

Nissequogue River

The Nissequogue River has been designated a “Scenic and Recreational River” by the New York State
Department of Environmental Conservation. The river’s habitats include tidal and fresh water wetlands
and hardwood forests.
The headwaters of the Nissequogue River are located in New Millpond, also known as Blydenburgh Lake,
a shallow surface freshwater body of 111 acres in area, and located approximately 1.25 miles southeast
of the Site. At the mouth of the lake, the Nissequogue begins as a narrow stream, gently meandering
through freshwater wetlands for a distance of approximately one mile. The river then opens into Phillips
Millpond, and then changing back to a river channel approximately 300 feet southwest of the site location.
Adjacent to the site, and continuing for approximately the next 1.5 miles, the river banks are lined with
freshwater wetlands. In its final section, the river breaks into intermittent streams that traverse relatively
broad tidal flats, before widening into the Nissequogue Inlet and adjacent Long Island Sound. Topographic
elevations of the river range from approximately 40 feet above NGVD at New Millpond, to 0 feet (sea
level) at Nissequogue Inlet, although much of the river course consists of a shallow gradient from the
mouth of Phillips Millpond to the Inlet.
Smaller streams empty into the Nissequogue over a relatively broad area of low relief area, forming the
Nissequogue Watershed of approximately 40 square miles in area.
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3.3

Wetlands

As per the NWI Wetlands Inventory Map, the ecological community encompassing the Site can be
described as belonging to the palustrine system, which includes non-tidal, perennial wetlands
characterized by emergent vegetation, with less than 50% canopy cover of trees.

3.4

Historical Fill

Based on the available historical information reviewed, and information provided by the LIRR, it is
assumed that historical fill is not present at the Site. If suspected historical fill is encountered during the
RI, the NYSDEC will be notified, and the sampling protocol will be updated to include historical fill sampling
guidelines provided in DER-10 Section 3.11.
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4.0

Previous Investigations

Previous site investigations consisted of intrusive soil investigations, including the collection, laboratory
analysis, and evaluation of soil samples for chemical quality. A site reconnaissance was performed in early
2015 as part of this RI. The following subsections summarize site investigations performed to date.

4.1

Site Reconnaissance

A site reconnaissance/visual survey was conducted by LiRo on March 26, 2015. No evidence of present
or former development such as building foundation remnants or paved land was observed. No evidence
of underground storage tanks or utility structures, other than components of the viaduct and the roadway
stormwater drainage pipe, were observed. No evidence of asbestos-containing debris or improper
disposal of wastes was observed.

4.2

Soil Investigations

In August 2001, YEC Inc., under contract to M.G. McLaren, P.C., conducted an environmental site
assessment (ESA) at the Site. The ESA was performed to determine if any potential contaminants were
present in the soils of the proposed drainage improvement area. The ESA consisted of a visual survey for
the presence of suspect asbestos-containing debris, and the collection of soil samples at three soil boring
locations. No suspect asbestos-containing debris was observed. Two soil samples, SV-2 and SV-3, were
collected at ground surface, and the third soil sample, SV-1, was collected at a depth of approximately 2
to 3 feet bgs. All three samples were collected using a stainless steel hand auger.
The soil samples were analyzed by an ELAP certified laboratory for the presence of:





Volatile Organic Compounds (VOCs) by EPA Method 8260;
Base Neutral Extractable/Semi-Volatile Organic Compounds (BN/SVOC) by EPA Method 8270;
Resource Conservation and Recovery Act (RCRA) 8 Metals; and
Pesticides and PCBs by EPA Method 8080

Figure 5 provides the 2001 ESA soil boring locations. YEC, in its summary report dated October 2001,
compared sample analytical results (see discussion below) to TAGM Memorandum Recommended Soil
Cleanup Objectives (RSCOs) for soil. TAGM 4046 has since been superseded by NYCRR Part 375.6 soil
cleanup objectives (SCOs).
Analytical results reported only one VOC detected above MDLs in any of the samples: Acetone was
detected in Sample SV-3 at a concentration of 0.269 ppm, slightly exceeding the TAGM 4046 standard of
0.2 ppm. SVOCs were reported above MDLs in each of the three samples. In Sample SV-1,
benzo(b)fluoranthene was detected at 0.587 ppm, fluoranthene at 1.12 ppm, phenanthrene at 0.552
ppm, and pyrene at 0.757 ppm. In Sample SV-2, benzo(a)anthracene was detected at 0.979 ppm,
benzo(b)fluoranthene at 1.3 ppm, benzo(k)fluoranthene at 1.03 ppm, benzo(a)pyrene at 1.16 ppm,
chrysene at 1.29 ppm, fluoranthene at 2.57 ppm, and pyrene at 1.67 ppm. In Sample SV-3,
benzo(a)anthracene was detected at 1.16 ppm, bis(2-ethylhexyl)phthalate at 2.28 ppm, chrysene at 1.65
ppm, di-n-octyl phthalate at 2.56 ppm, fluoranthene at 3.36 ppm, and pyrene at 2.36 ppm.
Analytical results also reported that five of the eight RCRA Metals were detected above MDLs. Arsenic
was detected in a sample from ground surface at SV-2 at a concentration of 12.6 ppm. Barium was
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detected in all three samples, at concentrations below the TAGM 4046 RSCO of 300 ppm. Chromium was
reported in SV-1 at 2 to 3 feet bgs 8.46 ppm, at ground surface in SV-2 64 ppm, and at ground surface in
SV-3 at 43.1 ppm. The TAGM 4046 RSCO for chromium is 10 ppm or background levels. Lead was reported
at 30.8 ppm in the 2 to 3 feet bgs sample at SV-1, and in the ground surface sample samples from SV-2
and SV-3 at 2,340 ppm and 3,370 ppm, respectively. Mercury was “non-detect” in SV-1, but was reported
at 0.11 ppm at SV-2 and at 0.14 ppm in SV-3; both samples were collected at ground surface. The TAGM
4046 RSCO for Mercury is 0.1 ppm.
A copy of the YEC summary report is included as Attachment 1 to this RIWP.
TAGM 4046 provides an RSCO of “Soil Background” (concentrations) for lead 1.
Because TAGM 4046 has been superseded by NYCRR Part 375.6 cleanup objective values as a basis for the
evaluation of concentrations of chemicals of concern in soil, LiRo’s further evaluation of the 2001 soil
sampling analytical results will be conducted together with an evaluation of analytical results obtained
from soil sampling to be performed as part of the proposed remedial investigation.
In July 2004 LIRR collected soil samples at 26 depths at 13 locations onsite (see Figure 2). Thirteen of the
samples were collected from ground surface to a depth of six inches bgs, and the remaining 13 samples
were collected from a depth of 18 to 24 inches bgs. The samples were submitted to the laboratory for
the analysis of total lead. The analytical results reported lead concentrations ranging from 33.0 ppm to
972 ppm. Only three samples exceeded the TAGM 4046 guidance value of 500 ppm, at 509 ppm at 18”
to 24” bgs, and two surface/shallow samples exceeded the guidance at 876 ppm and 972 ppm.
On September 20, 2004, LIRR collected soil samples at 48 depths at 44 locations onsite (Figure 2).
Laboratory analysis reported concentrations of lead ranging from 16.3 ppm to 3,580 ppm. The average
lead concentration was 680 ppm. LIRR conducted an additional round of soil sampling on September 27,
2004, during which soil samples were collected at nine locations. Lead concentrations in these samples
ranged from 16.3 ppm to 1,390 ppm.

4.2.2 Evaluation of Data from Previous Investigations
To evaluate the depth distribution of lead in onsite soils, LiRo divided the data into three depth ranges:
Surface to 12 inches bgs, 13 to 24 inches bgs, and 25 inches and deeper.
The following were noted by a review of the data:





The average lead concentration of the samples was 542.6 ppm.
The average lead concentrations in the surface to 12 inch bgs depth samples was 673.4 ppm; for 13
to 24 inches the average concentration was 620.6 ppm, and for deeper than 25 inches the average
concentration was 334 ppm.
The majority of elevated lead concentrations were found in the range of depth from approximately
16 to 24 inches bgs.

Table 1 summarizes lead concentrations in all samples, as well as lead concentrations by depth.
1

TAGM 4046 provides the following explanatory information for the “Soil Background” RSCO for Lead: “Background levels for lead vary widely.
Average levels in undeveloped, rural areas may range from 4 – 61 ppm. Average background levels in metropolitan or suburban areas or near
highways are much higher and typically range from 200 – 500 ppm.”
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Figure 6 presents the lead concentrations by depth as a bar-chart graph. The graph illustrates that the
majority of elevated lead concentrations were found in the range of depth from approximately 16 to 26
inches bgs, accompanied by a second cluster of elevated concentrations from approximately 46 to 56
inches bgs.
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5.0

Work Plan Objectives, Scope and Rationale

5.1

Project Goals and Scope

The objectives of the proposed remedial investigation are the following:
1. To determine the areal extent and quantitative magnitude of chemical contaminant
concentration in soil, groundwater, surface water, and sediment;
2. Determine actual or potential impacts relating to the contamination;
3. Fully characterize the Site chemical and physical conditions that will support the development and
evaluation of remedial alternatives; and
4. To select a preferred alternative for site remediation.
The purpose of this RIWP is to identify and document potential source areas and chemicals of concern,
establish methods and procedures that will verify existing data, which will be employed to investigate
potential source areas and chemicals of concern, and how potential receptors and migration pathways
will be identified and investigated. Site investigation activities will include:





5.2

Document review and site reconnaissance (already completed);
Sampling and analysis of soil, groundwater, surface water, and sediment;
A plan for the assessment of sensitive ecologic resources; and
The performance of an exposure assessment.

Proposed Investigation Program

Soil sampling performed to date has delineated an area onsite of approximately 9,600 square feet, or
approximately 55% of the site area. This RI proposes additional onsite and offsite sampling. After the
proposed sampling program, which is detailed in the following Section 5.2.1, is completed, the analytical
data will be reviewed, and the need of additional offsite soil sampling for delineation of leadcontaminated soils will be evaluated.
5.2.1

Soil Investigation

To further delineate the impact of lead content in Site soils, the RI will include a program of delineation
soil sampling. Fourteen (14) onsite soil borings (SB-1 thru SB-14), and six (6) offsite soil borings (SB-15
thru SB-19), and five (5) remote offsite borings (in the vicinity of the River) are proposed for this RI. Sample
locations are shown on Figures 7 and 8 and sample details are summarized in Table 2. The onsite sampling
locations are distributed on a sampling grid with approximate 30 foot spacing between locations. The
proposed vertical and horizontal distribution is expected to provide sample coverage that will yield
substantial analytical data for decision making regarding site remediation. The offsite sample locations
were selected to determine if the previously-detected lead concentrations in onsite soils have impacted
offsite areas. In addition to offsite soil borings, one surface water sample, and three sediment samples
from the Nissequogue River will be collected at the locations shown on Figure 8.
To avoid damage to any underground utilities that may be present in the sampling areas, a hand auger
will be used to advance the initial five (5) feet of soil boring at each sampling location. The first sample
collected from each boring will be from the surface to 2 inches bgs. Advancement of the boring by hand
augering will continue, and the recovered soils will be laid out on plastic sheeting in sequential order of
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removal so that the vertical profile of the soil will be preserved to the extent possible. A second sample
will be collected from the 2” to 12” depth interval, followed by collection intervals at:








1 foot to 2 feet bgs;
2 to 4 feet bgs;
4 to 6 feet bgs;
6 to 8 feet bgs;
8 feet to 10 feet bgs;
10 to 12 feet bgs; and
12 to 15 feet bgs

Beginning at the 5-foot depth, boring advancement and soil recovery will be performed using the
Geoprobe®. Recovery of the deeper samples may be difficult, since these samples will come from below
the anticipated water table depth of 18 to 24 inches bgs.
Samples from all of the depth intervals listed above (beginning at the surface) will be submitted for
laboratory analysis of TAL metals. Surface samples plus samples from two additional depth intervals will
be submitted for laboratory analysis of TAL Metals, VOCs, and SVOCs. The two samples at additional
depths will be selected by the field scientist based on criteria such as soil color, mottling, odor, staining,
saturation by groundwater, or by selection of the deepest sample interval. In addition, any sample
producing a PID response greater than 25 ppm above background during headspace analysis will be
submitted for laboratory analysis of VOCs, and, as an option depending on soil conditions, SVOCs as well.
Lastly, per recent correspondence with NYSDEC, samples for emerging contaminants (e.g., per- and
polyfluoroalkyl substances (PFAS), 1,4-dioxane) will be collected at all sample locations. These samples
will be collected in accordance with the NYSDEC’s “Guidelines for Sampling and Analysis of PFAS” dated
October 2020.
Soil samples will be analyzed for the presence of chemical compounds of concern to this investigation, as
well as the presence of organic compounds, in accordance with the sampling and analytical scheme
presented in Table 2. The laboratory analytical methods include:





VOCs plus tentatively identified compounds (TICs), Target Compound List (TCL) by EPA Method
8260C;
SVOCs plus TICs, TCL (including 1,4-dioxane) by EPA Method 8270D;
TAL Metals by EPA Method 6010C; Mercury by EPA Method 7470/7471, and Cyanide by EPA
Method 9012B;
PFAS by EPA Method 533; and

Samples for VOC analysis from soils recovered by hand auger will be collected using an En Core® sampling
apparatus.
5.2.1.1 Community Air Monitoring
A Community Air Monitoring Plan (CAMP) will be implemented during onsite and offsite intrusive
activities. Continuous monitoring will be performed during soil boring advancement in accordance with
DER-10 Appendix 1A, New York State Department of Health Generic Community Air Monitoring Plan. The
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monitoring, response levels, and action protocols contained in the generic CAMP will be adopted for this
project.
5.2.2

Groundwater Investigation

Groundwater samples will be collected at four (4) locations onsite:
•

In the upgradient portion of the Site (one sample);

•

At the approximate geographical midpoint of the Site (one sample); and

•

In the downgradient portion of the Site, adjacent to the shore of the Nissequogue River, one
sample in the northeast corner of the Site, and another sample in the southeast corner of the Site
(total two downgradient groundwater samples).

The groundwater samples will be collected using a temporary well point inserted within the deepest
Geoprobe® drive rod. The four samples will be analyzed in the laboratory for chemical compounds of
concern as well as emerging contaminants (e.g., PFAS, 1,4-dioxane). The samples will be analyzed by the
following methodology:





VOCs plus TICs, TCL by EPA Method 8260C;
SVOCs plus TICs, TCL including 1,4-dioxane) by EPA Method 8270D;
TAL Metals by EPA Method 6010C; Mercury by EPA Method 7470/7471, and Cyanide by EPA
Method 9012B;and
PFAS by EPA Method 533.

Groundwater samples will be filtered in the field to remove as much sediment as possible from the
sample, prior to submission to the laboratory. Two groundwater samples will be collected at each
groundwater sampling location; one unfiltered sample will be preserved in an unaltered state, and the
second sample will be filtered and preserved. The target turbidity for the filtered sample will be 50 NTUs,
or as close to that value as reasonably achievable. Both filtered and unfiltered groundwater samples will
be analyzed for TAL Metals from the four (4) groundwater sample locations.
Table 2 summarizes the proposed soil and groundwater sampling stations by location, laboratory
analytical compliment for each sample, and provides the rationale for each location and analytical
complement.
5.2.3

Soil Vapor Investigation

Based on previous investigations done at the Site, VOCs were not identified at concentrations above their
respective SCOS; therefore, the collection of soil vapor samples is not proposed as part of this RI. Further,
no structures are proposed for construction in the RI area, so soil vapor intrusion is not expected to be a
concern.
In an email sent by the NYSDEC on November 2, 2020, the NYSDEC and the NYSDOH concurred with the
rationale provided above, and stated that soil vapor sampling is not required at this time.
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5.2.4

Sediment Investigation

The bed of the Nissequogue possesses a gentle gradient in the site vicinity, and coupled with the relatively
flat topography of the banks, results in low-flow conditions during the majority of the time in this portion
of the river. Three sediment samples will be collected from the bottom of the Nissequogue River at
locations identified on Figure 8.
A dredge-type sampling apparatus will be slowly lowered through the water column and allowed to gently
penetrate the sediment. Approximately three samples of sediment will be collected in this manner at
each selected location, placed in a container, mixed thoroughly, and an aliquot of the composite will be
collected and submitted as the sample for the site.
The composite sediment samples will be analyzed in the laboratory for chemical compounds of concern
as well as emerging contaminants (e.g., PFAS, 1,4-dioxane). The samples will be analyzed by the following
methodology:




5.2.5

TAL Metals by EPA Method 6010C;
Total Organic Carbon by EPA Method 9060A;
PFAS by EPA Method 533; and
1,4-Dioxane by EPA Method 8270D.
Surface Water Sampling

One surface water sample will be collected from the Nissequogue River. The surface water sample will be
analyzed in the laboratory for chemical compounds of concern as well as emerging contaminants (e.g.,
PFAS, 1,4-dioxane). The samples will be analyzed by the following methodology:




TAL Metals by EPA Method 6010C;
PFAS by EPA Method 533; and
1,4-Dioxane by EPA Method 8270D.

When collecting the sample for metals analysis, one unfiltered sample will be preserved in an unaltered
state, and the second sample will be filtered and preserved. The target turbidity for the filtered sample
will be 50 NTUs, or as close to that value as reasonably achievable. Both filtered and unfiltered
groundwater samples will be analyzed for TAL Metals.
5.2.6

Surveying and Mapping

Soil boring, surface soil, and groundwater locations will be surveyed for horizontal and vertical coordinates
by a licensed New York State surveyor to an accuracy of (to be determined). The survey locations will be
included in the Remedial Investigation portion of the RIR/RAR/RAWP that will be prepared after the
investigation has been completed.
5.2.7

Investigation Derived Waste

Soil cuttings produced by Geoprobe® drilling are of negligible volume, and will be placed in the borehole
as backfill. Development water, purge water and equipment decontamination water will be containerized
in 5-gallon buckets containing granular activated carbon, to be provided by LiRo. The buckets will be
equipped with spigots mounted at the bottom of the sidewall. The buckets will be brought to a paved
Remedial Investigation Work Plan
Long Island Rail Road Smithtown Viaduct Site

Page 20
November 2020

area, where the spigots will be opened, and the treated water will be discharged on to the paved surface
for dissipation and evaporation. Used personal protective equipment will be placed in contractor grade
trash bags for off-site disposal.

5.3

Investigation of Potential Impact to Ecological Resources and Public Health

5.3.1

Wetlands Delineation

An investigation into the presence of wetlands onsite as well as adjacent to the Site will be performed.
The delineation scope will consist of three tasks: a map and document review, wetlands screening and
delineation field work, and the preparation of a wetlands delineation report. Methods that will used to
delineate any wetlands include the observation of surface water features, vegetation, soils, and hydrologic
classification.
5.3.2

Qualitative Exposure Assessment

In accordance with DER-10 Section 3.3 c (4) and Appendix 3B, an assessment will be performed of
potential routes of human exposure to contaminants in onsite and offsite soil, groundwater, sediment,
and surface water. The assessment will note the population, land use characteristics, as well as
anticipated future land use of the site and its vicinity. Data obtained from this subsurface investigation,
including: soil characteristics and chemical quality, groundwater chemical quality, groundwater flow
direction, qualitative fate and transport of the contaminants, and routes of exposure, will be evaluated as
part of the assessment.
5.3.2.1 Private Well Survey
In order to evaluate potential exposure pathways, additional information will be sought on private well
numbers 1, 2, 3, 9, 11 and 12 listed in the Water Wells table in Section 3.1. Freedom of Information Act
(FOIA) file access requests will be sent to appropriate regulatory agencies in order to obtain additional
information. The FOIA requests may be supplemented by a drive-by survey, if warranted.
5.3.3

Fish and Wildlife Resources Impact Analysis (FWRIA)

An FWRIA will be conducted in Accordance with DER-10 Section 3.10. The analysis will include review of
records of the following agencies:






U.S. Fish & Wildlife Service
NYSDEC
U.S. Army Corps of Engineers
United States Geological Survey
Natural Resources Conservation Service

In addition, the analysis will review the following maps:





base map
topographic map
cover type map
wetland and species maps
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Written descriptions of environmental resources both onsite and within one-quarter mile, potential
contaminant migration pathways and contaminants of ecological concern, and written conclusions and
recommendations will be provided.

6.0

Quality Assurance/Quality Control Program

LiRo has prepared the following QA/QC Program to ensure that the activities associated with the
collection, generation, use and/or reporting of data will provide information suitable for answering
questions or decision making regarding the investigation and remediation of the Site. The project
organization chart and the resumes of the key personnel are provided in Attachment 3.

6.1

Project Quality Hierarchy

LiRo has prepared a Project Quality Plan (PQP) for the investigation, remediation, and design of drainage
improvements at the Smithtown Viaduct site. Section 1 of the PQP includes an outline of quality practices
involving the remedial investigation portion of the work scope. The hierarchy of quality plans governing
this remedial investigation, is:
1.

LiRo Corporate Policy Manual

2.

Project Quality Manual-Smithtown Viaduct Remedial Investigation/Remedial Design

3.
Smithtown Viaduct Remedial Investigation Work Plan-Project Quality Control/Quality Assurance
Section
The QA/QC Program documents the results of the project’s technical planning process, providing a
complete plan for the environmental data operation and its quality objectives and identifying key project
personnel.

6.2

Field Sampling Plan (FSP)

This FSP provides technical guidance associated with procedures and equipment utilized for the collection
of environmental samples. The primary intent of the FSP is to promote accuracy and consistency when
environmental samples are collected and prepared for chemical analysis. The validity of analytical data is
directly dependent upon the integrity of the field procedures employed to obtain a sample.
6.2.1

Offsite Access

To accomplish delineation of metals in soils beyond the site boundaries, one of the RI tasks will be the
identification by the project surveyor of owners of the targeted adjacent properties. Access agreements
will be executed by LIRR with the owner(s), prior to any entry on offsite property.
Figures 7 and 8 provide the proposed onsite and offsite delineation sampling locations.
6.2.2

Utility Markout

In accordance with New York State Code Rule 753 Part 3.2, a request for a utility markout will be made
with Dig Safely New York. The request will be made a minimum of two full working days but not exceeding
ten full working days prior to the start date of field work. The markouts provided by Dig Safely New York
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will identify utilities outside the site property boundaries, and although the investigative work will be
performed within the property boundaries, the markout data will assist in determining the entry point of
any utilities from the street or sidewalk, if any utilities are present.
To identify utilities within site property boundaries, the work area will be surveyed by electromagnetic
methods by the LIRR Engineering Department.
6.2.3

Drilling

Drilling activities will be performed by drilling subcontractor, under the supervision of a qualified and
experienced geologist(s). Prior to any intrusive work, underground structures such as storage tanks, and
utilities including gas, electric, oil pipelines, telephone, and sewer and water lines will be identified and
the locations of boreholes will be adjusted, as necessary. The clearance procedure will utilize the
resources of the utility markouts provided by Dig Safely New York, as well as the results of a field
electromagnetic survey performed by LIRR.
Continuous monitoring will be performed during soil boring advancement in accordance with DER-10
Appendix 1A, New York State Department of Health Generic Community Air Monitoring Plan. The
monitoring, response levels, and action protocols contained in the generic CAMP will be adopted for this
project.
The Geoprobe® will be set up on stable ground and operated in accordance with standard earthwork
practice, and in a manner that will allow for safe and efficient operation of the equipment. Overhead
power lines, buried utilities, and the supporting structure of the viaduct will be avoided. Intrusive
operations at each soil boring location will include monitoring for potential organic vapors to protect the
workers.
6.2.3.1 Soil Sampling
The Geoprobe® sampling system employs direct-push technology, which involves a track-mounted
hydraulic probe that is used to advance interconnected small-diameter steel pipe to the required sampling
depth. Samples of soil (from the deeper intervals), and groundwater will be collected using the
Geoprobe®. Sample locations situated in paved areas will require the creation of a pilot hole prior to
probe use. The Geoprobe® soil sampling procedures are as follows:
1. Advance a pilot hole through any surface paving materials.
2. Push the macrocore sampler at 4-foot intervals to prescribed depth or refusal.
3. Retract sampler from the probe hole.
4. Split the inner plastic sleeve of the sample, screen sample with PID and record readings.
5. Transfer the soil sample from the inner plastic sleeve of the sampler to appropriate sample
containers (if samples are required) and label.
6. Examine and describe soil in accordance with Section 6.2.3.1 (see toward end of this section).
Note and record soil type and any obvious signs of contamination (discoloration, sheen, and
odor).
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Environmental samples will be collected directly from the Geoprobe® sampler with a pre-cleaned or
dedicated polyethylene or stainless steel sample trowel and placed in laboratory-provided bottles.
To further delineate the impact of lead content in the Site soils, the RI will include a program of delineation
soil sampling. The collection of soil samples at 19 boring locations is proposed as shown in Figure 7, and
summarized in Table 2. The sampling locations are laid out along a sampling grid with approximate 30
foot spacing between locations.
Soil samples will be collected in a soil sampler fitted with a new, clean, acetate sampling liner. Samples
will be evaluated in the field by a LiRo field scientist for visual and olfactory evidence of contamination.
Headspace analysis of the samples for the presence of VOCs will be performed using a PID with a 10.6 eV
lamp, calibrated to an isobutylene standard gas at the beginning of each field shift. En Core® soil samplers
will be kept on-hand in the field. In the event of headspace responses exceeding 5 ppm above background
level in recovered soil cores, the En Core® samplers will be used to collect samples from the cores for
analysis of VOCs.
Soil boring logs will be maintained by the field geologist and will contain the following information:
•

Borehole number and location

•

Description of soils according to the USCS

•

Percent recovery

•

PID response

•

Soil mottling, presence and degree of mottling; and

•

Visual or olfactory evidence of contamination (discoloration or staining), if any.

6.2.3.2 Temporary Monitoring Well Installation
Groundwater samples will be collected from temporary well points inside probing rods inserted into the
soil borings advanced by Geoprobe®. At the location of each temporary monitoring well, the overburden
will be removed with a Geoprobe® MacroCore sampler. The drive rods, fitted with an expendable drive
point, will be advanced to the groundwater sampling depth. The screen and well pipe are threaded
together and inserted in the rods. The rods are then withdrawn from the borehole, while the temporary
well is held in place. Groundwater is removed from the well and sampled using a low-volume (peristaltic)
pump, or a manually operated check valve.
Following installation, each monitoring well will be developed by pumping, bailing, or a combination
thereof until turbidity measured by a field quality probe is less than or equal to 50 NTUs, or as close to
that value as reasonably achievable. Development water will be containerized in buckets containing
granular activated carbon. The buckets will be equipped with spigots mounted at the bottom of the
sidewall. The buckets will be brought to a paved area, where the spigots will be opened, and the treated
water will be discharged on to the paved surface. The effectiveness of the development process will be
monitored to the extent feasible within the narrow temporary wells by recording measurements of
temperature, pH, specific conductance, and turbidity using a portable water quality analyzer. Due to the
low permeability soil, the wells may pump to dryness. Groundwater samples will be collected from the
Remedial Investigation Work Plan
Long Island Rail Road Smithtown Viaduct Site

Page 24
November 2020

temporary monitoring well using a peristaltic pump. Both filtered (using a 0.45 micron filter) and
unfiltered samples will be collected and submitted for laboratory analysis.
6.2.4

Field Equipment Requirements

The field scientist overseeing soil sample collection will prepare geologic descriptions of the in situ
subsurface soils, residue, and native materials, and collect representative samples from the prescribed
intervals for chemical analysis. Prior to the start of drilling, care will be taken that, as a minimum, the
following documents, equipment and supplies are available and in good working order:
•

Copies of Work Plan

•

List of appropriate contacts, with phone numbers

•

Field logbook and paper

•

Site topographic map

•

Waterproof marking pens (for sample boxes and containers)

•

Sample jars and chemical analysis vials and bottles

•

Health and Safety equipment, per HASP

•

Field monitoring instruments, per HASP

•

Other specialized equipment per site-specific work activities.

6.2.5

Soil Classification

Soils will be classified using the Unified Soil Classification System (USCS) as described in ASTM Method
D2488 84, "Practice for Description and Identification of Soil visual Manual Procedure", and ASTM D2487
85, "Test Method for Classification of Soils for Engineering Purposes". According to the USCS system, soils
are divided into three major groups: coarse grained, fine grained, and highly organic (peaty). The
boundary between coarse grained and fine grained soils is the 200 mesh sieve (0.074 mm). In the field
the distinction is based on whether the individual particles can be seen with the unaided eye. If more
than 50% of the soil by weight is judged to consist of grains that can be distinguished separately, the soil
is described to be coarse grained. The coarse grained soils are divided into gravelly (G) or sandy (S) soils,
depending on whether more or less than 50% of the visible grains are larger than the No.4 sieve (3/16
inch). They are each divided further into four subgroups:
W:

Well graded; fairly clean (<5% finer than 0.074 mm)

P:

Poorly graded (gap graded); fairly clean (<5% finer than 0.074 mm)

C:

Dirty (>12% finer than 0.074 mm); plastic (clayey) fines

M:

Dirty (>12% finer than 0.074 mm); non plastic or silty fines

The soils are represented by symbols such as GW or SP. Borderline materials are represented by a double
symbol, such as GW GP.
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The fine grained soils are divided into three groups: inorganic silts (M), inorganic clays (C), and organic
silts and clays (O). The soils are further subdivided into those having liquid limits lower than 50% (ML, CL,
OL), or higher (MH, CH, OH).
The distinction between inorganic clays and silts, or organic silts and clays, is made on the basis of
plasticity. Organic soils, O, are distinguished from inorganic soils by their characteristic odor and dark
color.
In the field, the fine grained soils may be differentiated by their dry strength, their reaction to the shaking
test, or their toughness near the plastic limit. Borderline materials are represented by a double symbol,
such as CL ML. Like all procedures based on grain size or remolded properties of soil, the classification
cannot fully represent the engineering response of the in situ soil mass.
Soil properties required to define the USCS designation and provide a geologic description are the primary
features considered in field identification. These properties and other observed characteristics normally
identified in a soil description are defined in this section and include:
a.

Color (using Munsell color chart)

b.

Moisture condition

c.

Grain size
(1)

Estimated maximum grain size

(2)

Estimated percent by weight of fines (material passing No. 200 sieve)

d.

Gradation (well graded, poorly graded)

e.

Grain shape (angular, subangular, and rounded)

f.

Plasticity

g.

Predominant soil type

h.

Secondary components of soil

i.

Classification symbol

j.

Other features such as:
•

Organic, chemical, or metallic content

•

Compactness

•

Consistency Cohesiveness near plastic limit

•

Dry strength

•

Source: residual, or transported (aeolian, waterborne, glacial deposit, etc.).
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6.2.6

Equipment Decontamination Procedures

6.2.6.1 Hand Sampling Equipment
Reusable equipment used to collect samples, such as sample trowels and mixing bowls will be hand
cleaned using a sequence of an alconox/water wash and distilled water rinse between each use.
Dedicated (i.e., disposable) sampling equipment, including, but not limited to, Geoprobe® rod liners and
monitoring well points, is for one-time use and will not require decontamination. Field instruments (i.e.,
PID, water quality meters) will be decontaminated by wiping with a damp cloth or in accordance with the
manufacturer’s recommendations.
6.2.6.2 Drilling Equipment
All reusable sampling equipment (drilling rods) will be decontaminated between uses with standard
techniques (i.e., alconox-water wash and distilled water rinse or steam clean). The drilling contractor will
use the existing decontamination pad to conduct large equipment decontamination at the Site.
6.2.7

Sample Handling and Analysis

Soil, sediment, groundwater, and surface water samples will be collected into laboratory supplied, precleaned sample jars that are appropriate to the analyses that will be performed. The jars will be labeled
with a unique sample identification code, packed in a cooler with ice, and shipped under chain-of-custody
control to Chemtech Consulting Group, Inc. (Chemtech) of Mountainside, New Jersey, a New York State
Certified Laboratory (ELAP Certification # 11376) and Alpha Analytical of Woburn, Massachusetts. Sample
bottle requirements and holding times as well as details regarding laboratory QC procedures and field QA
sampling are detailed in the QAPP portion of this Work Plan and are summarized in Tables 3-1 through 38.
The samples will be collected and analyzed for chemical compounds of concern as provided in Table 2.
6.2.8

Sample Storage in the Field

Immediately after collection, the soil sample containers will be stored in in one of the ice-filled coolers
maintained for both for sample storage in the field and shipment to the laboratory. While holding the
sample over the decontamination pad, the outside surface of the containers should be wiped gently with
a damp cloth or paper towel, then the container will be placed in the cooler. Wiping cloths shall be
changed frequently and collected as decontamination waste.
In order to avoid the possibility of cross-contamination of collected samples during field storage, samples
will be stored in coolers dedicated according to the type of analysis to be performed, e.g. sample
containers for metals analysis will be stored separately from sample containers for organics analysis. A
sufficient supply of ice for sample preservation will be maintained at all times. For field work performed
in very warm or hot weather, a location that shelters the samples from direct sunlight during field storage
will be selected, or constructed if needed. The storage of substances such as solvents or fuels will be
prohibited in the sample field storage areas.
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6.3

Quality Assurance Project Plan (QAPP)

This section provides a discussion of project data quality objectives (DQOs), and methods that will be
employed during the sampling program that will enable the DQOs to be met.
6.3.1

Data Quality Objectives (DQO)

The USEPA DQO Guidance document specifies that sampling programs be designed in order to meet the
requirements of the investigation and achieve the DQOs. Part of this process is to determine what data
is being collected and how it will be used in assessing Site conditions. For the purposes of this project,
two types of data will be produced, USEPA Levels I and III. Level I data consists of field screening or analysis
using portable instruments in the field. Results are often not compound-specific and are not quantitative,
but results are available in real-time. Level I is often used for health and safety monitoring and initial site
characterization. Level III data is generated by the performance of USEPA-method routine analytical
services. All analyses are performed in an offsite NYSDOH ELAP certified analytical laboratory following
standard USEPA protocols. Level III is characterized by rigorous QA/QC protocols and documentation.
The level of quality control provided by the laboratory will be as required by the applicable USEPA
methods. Laboratory deliverables for this project will conform to NYSDEC ASP Category B, and will
produce an electronic data deliverable provided in an EQuIS compatible format.
These objectives will be attained by strict adherence to the details of this QA/QC Program. Specific QA/QC
objectives of the various program elements are discussed in the following sections.
Laboratory QA procedures regarding personnel, management structure, analytical equipment, and data
management are contained in the laboratory’s Quality Assurance Plan (LQAP). A copy of the LQAP will be
provided under separate cover if requested.
6.3.2

QA/QC for Environmental Samples

The project QA/QC goals will be attained for the collection of environmental samples by strict compliance
with the sampling methods and procedures outlined in the FSP. Only trained personnel, after consultation
with the Project Manager, will carry out these sampling procedures. QA/QC will also be assured by the
use of appropriate containers and preservation methods. In addition, the holding times and sample
preservation listed in Tables 3-6 and 3-7 will be followed to ensure integrity of all environmental samples.
All samples will be held under proper chains of custody and be controlled by appropriate
labels/paperwork as outlined in this QA/QC Program. The laboratory will be required to analyze the
samples in accordance with the methods, laboratory precision and recovery limits specified in Tables 3-1
through 3-4, and provide data deliverables in compliance with NYSDEC ASP.
6.3.3

Analytical Methods

To achieve the QA/QC goals, the chemical analyses indicated in Tables 3-1 and 3-3 will be performed in
accordance with the referenced USEPA test methods which are cited in the NYSDEC ASP. The investigation
requires very strict QA/QC procedures which will be followed on all samples collected for laboratory
analysis during this investigation.
Tables 3-6 and 3-7 also summarize the sample bottle and holding time requirements for the site
investigation. The environmental samples will not be diluted to remove chemical interferences. Dilutions
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are permitted only to bring TCL/TAL analytes within instrument calibration range. If analytical cleanups
are necessary, then the laboratory must make best efforts to remove interferences through the cleanup
techniques described in EPA Publication SW-846 or the EPA "Contract Laboratory Statement of Work for
Organics Analysis, Multi-Media, Multi-Concentration" in effect as of the date of sample analysis. QA/QC
goals are also achieved by the use of the required number of field and laboratory quality control samples
as indicated in Table 3-8. The definitions of each QC sample type are found in this QAPP.
6.3.4

QA/QC Objectives for Chemical Measurement

In general, data quality indicators include precision, accuracy, representativeness, completeness, and
comparability (PARCC). Each indicator may be defined as follows:
1. Precision is the agreement or reproducibility among individual measurements of the same
property, usually made under the same conditions;
2. Accuracy is the degree of agreement of a measurement with the true or accepted value;
3. Representativeness is the degree to which a measurement accurately and precisely
represents a characteristic of a population, parameter, or variations at a sampling point, a
process condition, or an environmental condition;
4. Completeness is a measure of the amount of valid data obtained from a measurement system
compared with the amount that was expected to be obtained under correct normal
conditions; and,
5. Comparability is an expression of the confidence with which one data set can be compared
with another data set in regard to the same property.
QA objectives vary according to the specific objectives of each analysis. The accuracy and precision of
data will be functions of the sample origin, analytical procedures and the specific sample matrices. QC
practices used to evaluate these data quality indicators include use of accepted analytical procedures,
adherence to sample preservation and hold time, and analysis of QC samples such as blanks, replicates,
spikes, calibration standards and reference standards.
For each analytical parameter, quantitative objectives for precision, accuracy and sensitivity (reporting
limits) were established in accordance with the specific analytical method employed, published historical
data, laboratory method validation studies, and laboratory experience with similar samples. Tables 3-1
through 3-4 summarize the accuracy and precision for groundwater and soil samples, and Table 3-5
identifies the method sensitivity goals for the TCL and TAL analyses. Notably, these reporting limits are
the minimum reporting limits appropriate for undiluted samples. The actual reporting limits for individual
samples and analyses may be elevated due to contaminant concentrations in excess of the method
calibration range, sample matrix cleanup procedures, and percent moisture adjustment for soil samples.
Representativeness is a qualitative characteristic which primarily addresses proper design of a sampling
program in terms of number and location of samples and sample collection techniques. The rationale for
the number and location of samples for this project is discussed in Section 5.0, and the sampling
procedures are described in the Field Sampling Plan portion of this Work Plan. The representativeness of
the analytical data is also a function of the procedures used to process the samples. Standard USEPA or
USEPA-accepted analytical procedures will be followed.
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Completeness is a quantitative characteristic which is defined as the percentage of valid data obtained
from a measurement system (sampling and analysis), as compared to that which was planned.
Completeness can be less than 100 percent due to low sample recovery, inaccessibility to sample
locations, sample loss during shipment, or disqualification of sample results which are outside of specific
quality control criteria due to laboratory error or matrix-specific interference. Completeness is
documented through field and laboratory reports which allow the data user to assess the quality and
usability of the results. The completeness goal for laboratory measurements will be 90 percent, and the
overall project completeness goal (field and laboratory) will be 85 percent.
Comparability is a qualitative characteristic which allows for comparison of analytical results with those
obtained by other laboratories. This may be accomplished through the use of standard accepted
methodologies, traceability of standards to National Institute of Standards (NIST) or USEPA sources, use
of appropriate levels of quality control, reporting results in consistent, standard units of measure and
participation in inter-laboratory studies designed to evaluate laboratory performance.
Samples collected during the project will be analyzed for the parameters outlined in Tables 3-1 and 3-3.
The PARCC criteria in Tables 3-1 through 3-4 may not always be achievable. The NYSDEC ASP data
validation guidelines provide direction for the determination of data usability. Qualified data can often
provide useful information, although the degree of certainty associated with the results may not be as
planned. Professional judgment will be used to determine data usability with respect to project goals.
6.3.5

Chemical Data Reduction

NYSDEC ASP will be employed for documentation and reporting of all data. The deliverables package will
conform to the latest NYSDEC ASP. Additional deliverables may also be required for data validation.
Laboratory data reduction procedures are identified in the QA/QC Program. In general, identification of
all analytes must be accomplished with an authentic standard of the analyte, traceable to National
Institute of Standards (NIST) or EPA sources. When authentic standards are not available, identification is
tentative (as is the case with volatile and semi-volatile Tentatively Identified Compounds). Other criteria
that must be utilized when determining the presence or absence of target compounds are mass spectra
comparisons, retention time windows and response factors relative to those of the authentic standard.
Data reduction is to be performed by individuals experienced with a particular analysis.
All field records will be compiled and retained in LiRo’s project files. Analytical data packages will contain
all information necessary for data validation, if data validation should be required. At a minimum, the
following information is needed as appropriate to the analytical methodology:
•

Case narrative;

•

Chain of Custody (COC) records;

•

QC summaries (i.e.: blanks, spikes, duplicates, serial dilutions);

•

Analytical data report;

•

Calibration information (including instrument performance checks);

•

Chromatograms;
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•

Quantitation reports;

•

Spectra;

•

Analytical sequence logs; and,

•

Sample preparation logs.

The laboratory will keep sample evidence files containing the following items:
•

COC records;

•

Sample log-in information (if applicable);

•

Copies of laboratory records and notebook pages;

•

Copies of laboratory bench data sheets;

•

Instrument raw data, both hardcopy and electronic;

•

Chromatograms;

•

Pertinent correspondence memoranda; and,

•

Final report file.

LiRo will retain relevant and appropriate project information in project files. The information contained
in these files includes, but is not limited to, the following items:
•

COC records;

•

Field notes and information;

•

Correspondence and telephone memoranda;

•

Meeting notes;

•

Laboratory information;

•

Data validation information;

•

Reference information;

•

Audit information; and,

•

Copies of reports.

6.3.6 Data Validation
Data evaluation will be performed by the Laboratory QC Officer, the Laboratory QA Manager, and by an
independent, third party chemist (not affiliated with the laboratory or the proposed project) who will
prepare a Data Usability Summary Report (DUSR). Validation will be accomplished through routine audits
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of the data collection and flow procedures, and monitoring of sample results. A resume of the proposed
data validator is provided in Attachment 3.
Data collection and flow audits include:








Review of sample documents for completeness by the analyst(s) at each step of the analysis
scheme.
Daily review of instrument logs, performance test results, and analyst performance by the
analytical task manager.
Unannounced audits of report forms, notebooks, and other data sheets by the Laboratory QA
Manager.
Daily review of performance indicators such as blanks, surrogate recoveries, duplicate analyses,
matrix spike analyses, etc. by the analytical task manager.
Checks on a random selection of calculations by the Laboratory QA Manager.
Review by the Laboratory QA Manager of all reports prior to, and subsequent to, computerized
data entry.
Review and approval of the final report by the Laboratory QA Manager.

Results of the analysis of project and blind audit QC samples will be calculated and evaluated as reported.
If these results indicate data quality problems, immediate corrective action will be taken, and all data
collected since previous QC audits will be carefully reviewed for validity.
Validation of file data will be performed on two different levels. All data will be validated at the time of
collection by following standard procedures and QC checks. Data will also be validated by supervisory
personnel who will review the data for anomalous values. Any inconsistencies discovered will be resolved
immediately, if possible, by seeking clarification from the field personnel responsible for data collection,
or by performing the measurement over again. The supervisory personnel are also responsible for
ensuring that justifiable data is obtained by following the field objectives described below:








Adherence to the approved Field Sampling and Analysis Plan;
Equipment and instruments are properly calibrated and in working order;
Samples are collected according to written standard operating procedures;
Sufficient sample volume is collected to maintain sample integrity and conduct all required
analysis;
All applicable field QC samples are provided with each sample set.
Complete chain-of-custody documentation is maintained throughout the duration of the field
effort, and copies are included with each sample shipment.
Field samples will arrive at the laboratory in good condition.

The DUSR will be developed by the performance of the following:




A review of whether sample holding times were met;
A review of completeness of the data package as per DEC Analytical Services Protocol Category B
requirements;
A review of analytical quality control parameters in relation the protocol required limits and
specifications;
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An evaluation of whether the raw data confirms the results provided in the data summary sheets
and quality control verification forms;
A review of the use of data qualifiers;
Preparation of a written report which will document the validation process, and will provide a
discussion of the samples, analytical parameters, data deficiencies, analytical protocol deviations,
and quality control problems.

The DUSR will meet the requirements DER-10 Appendix 2B.

6.3.7 Quality Control Samples
Various QA/QC samples will be analyzed to assess the quality of the data resulting from the field sampling
and analytical programs. The following identifies the QA/QC samples to be analyzed, at a minimum as
well as the frequency of analysis.
6.3.7.1 Laboratory Quality Control Samples
A.
Method Blanks: Method blank is defined as laboratory-demonstrated analyte-free water that is
carried through the entire analytical procedure. Method and field/rinsate are not expected to contain any
target analytes with concentrations greater than the reported detection limit with the possible exception
of common laboratory contaminants (i.e., methylene chloride, acetone, 2-butanone, and phthalate
esters). Method blanks are analyzed at a frequency defined by the ASP document.
B.
Matrix Spike Samples: An aliquot of a matrix (water or soil) is spiked with known concentrations
of specific compounds as stipulated in the ASP document. The matrix spike and matrix spike duplicate are
subjected to the entire analytical procedure in order to indicate both accuracy and precision of the
method for the matrix by measuring the percent recovery and Relative Percent Difference (RPD) of the
two spiked samples. MS/MSD data are assessed based upon the percent recovery of spiked analytes using
the following equation:
%R=

(SSR - SR) x 100% SA

where, SSR = Spiked sample result for analyte x;
SR = Sample result for analyte x; and,
SA = Spike added of analyte x.

The relative percent difference between the MS/MSD results is calculated using the RPD equation
presented above. Each matrix spike set includes a matrix spike blank sample. MS/MSDs are analyzed at
a frequency stated in Table 3-8.
C.
Laboratory Control Samples: Laboratory control spike samples (LCS) provide information about
the accuracy of the analytical system, independent of matrix. LCS are laboratory-generated sample spikes
with target analytes at concentrations appropriate to the analyses. LCS will be analyzed as part of every
analytical batch.
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6.3.7.2 Field Quality Control Samples
A.
Trip Blanks - The primary purpose of the trip blank is to detect additional sources of contamination
that might potentially influence contaminant values reported in actual samples both quantitatively and
qualitatively. Possible sources of contamination may be laboratory reagent water, sample containers, and
sample handling procedures in the field and at the laboratory. Trip blanks will be defined as two 40 ml
Volatile Organics Analysis (VOA) vials filled with laboratory-demonstrated analyte-free water. This water
must originate from one common source within the laboratory and must be the same water used by the
laboratory performing the analysis. Trip blanks should be handled and transported in the same manner
as the samples acquired that day, except that trip blanks are not opened in the field. Instead, they travel
with the sample containers. Trip blanks must return to the laboratory with the same set of containers
they accompanied to the field, and are analyzed for VOAs only.
B.
Rinse Blanks - The purpose of a rinse blank is to provide a check on possible sources of
contamination resulting from exposure to the ambient air or from improperly cleaned sampling
equipment. The rinse blank is opened in the field and the laboratory water is passed through the cleaned
sampling equipment and placed in the empty containers. This water must originate from one common
source within the laboratory and must be the same water used by the laboratory performing the analysis.
The rinse blank should be collected, transported, and analyzed in the same manner as the samples
acquired that day. Rinse blanks must be packaged with their associated matrix and will be collected for
each matrix as specified in Table 3-8.
C.
Field Duplicates – Field duplicates are samples collected simultaneously for the same analyte or
set of analytes at one location, after which they are treated as separate samples. If the sampling matrix is
homogeneous, field duplicates provide a means of assessing the precision of collection methods. Field
duplicates are collected by sampling the same location twice, but the field duplicate is assigned a unique
sample identification number. Field duplicate results are assessed based upon relative percent difference
(RPD) between values, using the following equation:

i.

RPD = (D1 - D2) x 100%
(D1 + D2)/2

where, D1 = Primary sample result; and,
D2 = Duplicate sample result.

D.
Split Samples - Split samples are used for performance audits or inter-laboratory comparability of
data. At this time, no split sample collection is planned. If split samples are required to be collected, then
the following will apply: A split sample will be defined as two separate samples taken from a single aliquot
which has been thoroughly mixed or homogenized prior to the formation of the two separate samples.
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6.3.8 Environmental Sample Custody and Shipping Procedures
The ultimate accuracy of any data generation begins with a sampling and measurement procedure that is
well conceived and carefully implemented. The details of the sampling protocols are provided in this
section, which presents the procedures with which samples will be acquired or measurements made
during the execution of the project. The laboratory methods referenced in this plan are consistent with
the NYSDEC ASP.
6.3.8.1 Sample Custody and Responsibilities
Procedures contained in the chain-of-custody guidelines outlined in NEIC Policies and Procedures,
prepared by the National Enforcement Investigations Center of the USEPA office of Enforcement will be
utilized. Specific procedures to be used are described below.
6.3.8.1.1

Custody Definitions

The Investigative Services Phase Leader will be responsible for oversight of chain-of-custody activities. The
lead field scientist will usually implement these activities.
A sample is "Under Custody" if:
1.

It is in the possession of the Chain-of-Custody Officer; or

2.

It is in the view of the Chain-of-Custody Officer, after being in his possession; or

3.

It was in his possession and he locked it up; or

4.

It is in a designated secure area.

6.3.8.1.1.1

Responsibilities

The Investigative Services Phase Leader is responsible for monitoring all chain-of-custody activities and
for collecting legally admissible copies of chain-of-custody documentation for the permanent project file.
He/she shall be responsible for:
1.
An initial review of sample labels and/or tags, closure tapes, and chain-of-custody record and
split-sample forms provided by the laboratory. The Chain-of-Custody Officer will document this review in
the field logbook.
2.
Training of all field sampling personnel in the methodologies for carrying out chain-of-custody
procedures and the proper use of all chain-of-custody forms and record documents.
3.

Monitoring implementation of chain-of-custody procedures.

The chain-of-custody is initiated in the laboratory when the sample containers and vials are prepared,
packed, and shipped to the site. When the sample containers are received they will be checked for any
breach of chain-of-custody seals or evidence of tampering.
All samples shall be adequately marked for identification from the time of collection and packaging
through shipping and storage. Marking shall be on a sample label attached to the sample container.
Sample identification shall include, as a minimum:
•

Project name and/or code;
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•

Sample identification number;

•

Analysis requested;

•

Chemical preservatives added to the sample container;

•

Sample date and time; and,

•

Initials of the individual performing the sampling (samples for chemical analysis).

At the time of sampling, the field sampling personnel will record sample information on a chain-offcustody form. Chain-of-custody form entries will be made in indelible ink.
After sampling containers are filled, the field sampling personnel will place the filled containers in coolers
preserved with ice and maintain custody of all samples until they are transferred to the field office for
processing. After samples are processed, they will be prepared for shipping to Chemtech in Mountainside,
New Jersey. Samples will be shipped within 48 hours of sample collection.
6.3.9

Split-Sample Records

Whenever samples are split, a split-sample receipt will be prepared. The receipt will describe the samples
being split, including the quantity (mass or volume) of each sample portion. Both the laboratory (and field
sampling personnel, should samples be split in the field) and the recipient of the split samples will retain
copies of the receipt. The chain-of-custody forms will be used to document split-sample receipts and will
accompany both portions of the sample.
6.3.10 Sample Labeling and Shipping
Each label will include such information as the following:
•

site name

•

sample identification

•

project number

•

date/time

•

sampler’s initials

•

sample preservation designation (if preserved)

•

analysis required

Each sample will be assigned a unique alpha-numeric identification code. An example of this code and a
description of its components are presented below:
6.3.10.1

Sample Identification Codes

List of Abbreviations
Sample Location Identifications:
TP = Test Pit
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MW = Groundwater monitoring well
SB = Soil Boring
XX = Depth of Soil Boring
LE = Leachate

Other Label Information
GW = Groundwater
TB = Trip blank
RB =Field Rinse Blank
FD = Field Duplicate (Will have the same name as the primary sample, with an FD added to the end of
the ID)
MS = Matrix Spike
MSD = Matrix Spike Duplicate
The samples collected will be categorized as environmental samples, per EPA/Department of
Transportation (DOT) regulations and regulations specified in 49 CFR, Parts 171 through 179. The
environmental samples will consist of potentially contaminated groundwater and soils. It is anticipated
that the environmental samples that will be collected are likely to have low concentrations of
contaminants and shall be handled as such for shipping purposes. Highly contaminated soil or
groundwater (contaminated with high levels of organic) will be shipped as environmental samples using
the procedures discussed below.
Environmental samples shall be shipped using the following steps:
1.

Fill out the chain-of-custody record with relevant information.

2.
Place the white original in a Ziploc bag to travel with the samples. Tape the bag inside the
sample cooler.
3.

Cushion the bottom, sides and top of the cooler with bubble pack material.

4.

Place bottles in cooler in such a way that they do not touch using bubble pack.

5.

Pack coolers with ice in Ziploc plastic bags.

6.

Secure the cooler lid.

7.
Place accompanying documentation (analytical request forms, etc.) in plastic bags and
tape with masking or clear plastic tape to inside lid of cooler. Tape cooler drain shut.
8.
Wrap cooler around complete circumference with strapping tape at two locations. Secure
lid by taping. Do not cover current shipping or marking labels.
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9.

Affix custody seals on front right of cooler. Cover seals with wide, clear tape

10.
Place lab address on top of cooler and ship samples via overnight carrier the same day
that they are collected to the laboratory

6.4

Field Quality Control/Quality Assurance

6.4.1

Calibration of Field Equipment

Field equipment will be calibrated according to the manufacturer's recommended methods, as applicable.
The following equipment will be calibrated daily:
•

Photoionization detector



Dust monitor (if needed)

Other field equipment will be calibrated prior to use and at such intervals as recommended by the
manufacturer.
6.4.2

Preventive Maintenance of Field Equipment

Field equipment will be maintained and serviced according to the manufacturer's recommendations.
Equipment will be cleaned on a regular basis and/or decontaminated according to manufacturer's
recommendations and the Equipment Decontamination Plan detailed in Section 6.2.5. A copy of the
manufacturer’s equipment operating manual for each piece of equipment will be kept at the on-site
support vehicle.
6.5

Corrective Actions

Corrective action is the process of identifying, recommending, approving, and implementing measures to
counter unacceptable procedures or out-of-QC performance which can affect data quality. Corrective
action can occur during field activities, laboratory analyses, data validation, and data assessment. All
corrective actions proposed and implemented will be documented in the regular QA reports to
management. Only after approval by the Project Manager or designee will corrective action be
implemented.
For noncompliance problems, a formal corrective action program will be determined and implemented at
the time the problem is identified. The person who identifies the problem is responsible for notifying the
Investigation Services Phase Leader.
Any nonconformance with the established QC procedures in the QAPP will be identified and corrected in
accordance with this QAPP. The SI Project chemist, or designee, will issue a nonconformance report for
each nonconformance condition.
6.5.1

Field Corrective Action

Corrective action in the field may be needed when the sample network is changed (i.e., more/fewer
samples, sampling locations other than those specified in the QAPP, etc.), sampling procedures and/or
field analytical procedures require modification due to unexpected conditions, problems are identified
during the data review and validation, etc. In general, any member of the Investigative Services team may
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identify the need for corrective action. The Program Manager, in consultation with LIRR and NYSDEC, will
recommend a corrective action. It will be the responsibility of the Program Manager to ensure the
corrective action has been properly implemented. A copy of the corrective action documentation will be
included in the project status report.
6.5.2

Laboratory Corrective Action

Corrective action in the laboratory may occur prior to, during, and after initial analysis. A number of
conditions (such as broken sample containers, multiple phases, low/high pH readings, potentially high
sample concentrations) may be identified during sample log-in or just prior to analysis. Following
consultation with lab analysts and section leaders, it may be necessary for the Program Manager to
approve the implementation of corrective action. Depending on the condition encountered, the Program
Manager may consult the Quality Manager for input. Conditions during or after analysis that may
automatically trigger corrective action or optional procedures include dilution of samples, additional
sample extract cleanup, automatic reinjection/reanalysis when certain QC criteria are not met, etc. A
summary of method-specific corrective actions is available in the LQAP. All laboratory corrective actions
will be documented and also identified in the case narrative of the data packages.
6.5.3

Corrective Action during Data Review / Validation and Assessment

The need for corrective action may be required during either the data validation or data assessment.
Potential types of corrective action may include re-sampling by the field team or re-extraction/re-analysis
of samples by the laboratory. These actions are dependent upon the ability to mobilize the field team,
the existence of a sufficient amount of sample necessary for reanalysis (including whether or not the
remaining sample satisfies holding time requirements), whether the data to be collected is necessary to
meet the required QA objectives, etc. If the Investigative Services Phase team member(s) identifies a
corrective action situation, it is the Program Manager who will be responsible for approving the
implementation of corrective action, including re-sampling, during data assessment. The Program
Manager will document all corrective actions of this type.
6.5.4

Major Corrective Actions

Any corrective action that requires re-sampling or changes to the QAPP will be defined as a major
corrective action. Major corrective actions include, but are not limited to, measures that change the
number of samples collected, alter previously selected sampling locations, or impact the project QC
objectives. The Project Manager will be responsible for contacting the LIRR and NYSDEC to discuss all
major corrective actions. The client and NYSDEC should approve major corrective actions before
implementation by the Project Manager and field team.
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7.0

Health and Safety

LiRo has prepared a Health and Safety Plan (HASP) specific to the Site, and encompassing the following
tasks among the complete scope of work:







Surface soil sampling
o Hand augering
Subsurface soil sampling
o Geoprobe® boring and well installation
Groundwater sampling
Sediment sampling
Surface water sampling
Construction oversight and monitoring

The HASP serves as a repository of information on the chemical and physical hazards associated with
working at the site, and also outlines approved measures for dealing with such hazards. The HASP
includes:





Chapters covering site hazard evaluation, site control, personal safety rules, personal
protection, decontamination procedures, emergency procedures, and safety concerns during
intrusive activities;
Emergency contact information; and
Responsibilities of key project personnel

A Job Safety Analysis (JSA) will be developed for each task to be performed in the field. Each JSA will be
reviewed by all pertinent field personnel prior to the execution of each task.
A copy of the HASP will be kept onsite in a marked location at all times field work is being performed. A
copy of the HASP is included as Attachment 2 to this RIWP.
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8.0

Reporting

8.1

Remedial Investigation Analysis

Upon completion of the field investigation, LiRo will develop Standards, Criteria, and Guidance (SCGs) in
concert with the LIRR and NYSDEC. The SCGs will be based on 6 NYCRR Part 375 SCOs. Analytical data
from groundwater monitoring will be compared with TOGS 1.1.1 Ambient Water Quality Standards for
Groundwater (Class GA). The SCGs will be used throughout the SI/RAR process. LiRo will evaluate raw
site data, determine the need (if any) for additional site investigations, and document the results in the
Remedial Investigation portion of the Remedial Investigation Report/Remedial Alternatives
Report/Remedial Action Work Plan (RIR/RAR/RAWP).

8.2

Exposure Assessment

The objective of the Exposure Assessment is to evaluate the presence of completed or potential exposure
pathways in order to determine if the site contamination poses an existing or potential hazard to current
or future site users. The results of the Exposure Assessment will be incorporated into the RIR/RAR/RAWP.

8.3

Fish and Wildlife Resources Impact Analysis

A review of DER-10 Section 3.10.1, Fish and Wildlife Resources Impact Analysis (FWRIA) Part 1, indicates
that it appears likely that an FWRIA Part 1 will be required for the site. The FWRIA will be included in the
RIR portion of the RIR/RAR/RAWP, and will consist of a resource characterization inventorying sensitive
ecological plant and animal species, the locations of their habitat, and possible contaminant exposure
pathways affecting the species. The FWRIA Part 1 will satisfy the evaluation criteria of Section 3.10.1.1
through 3.10.1.5. At the conclusion of the analysis, a recommendation will be made for an FWRIA Part 2,
if warranted.

8.4

Remedial Investigation Report

The results of the site investigation will be summarized in a comprehensive Remedial Investigation Report,
which will comprise the investigation summary portion of the RIR/RAR/RAWP. The RI Report will present
a detailed summary of site physical conditions, chemical conditions and potential risks to human health
and the environment. The report will be structured in accordance with NYSDEC DER-10 guidance and will
contain all required elements to support the RAR and RAWP. The report will contain a detailed evaluation
of contaminant levels concerning SCGs.

8.5

Remedial Alternatives Report

A remedial alternatives report (RAR) will be prepared in accordance with DER-10. The RAR will contain a
detailed analysis of remedial alternatives appropriate for the site. A detailed analysis of each selected
alternative will be completed in accordance with the requirements of 6NYCRR Part 375-1.10. Each
selected alternative will be evaluated against the following criteria:
•

Protection of human health and environment;

•

Compliance with SCGs;

•

Implementability;
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•

Reduction of toxicity, mobility or volume;

•

Long-term effectiveness; and

•

Cost.

The RAR will summarize the findings of the remedial alternatives evaluation and recommend a preferred
alternative, or if warranted, a combination of selected alternatives for the site.

8.6

Schedule

Key milestones of the SIP schedule are detailed below:
•

Final Remedial Investigation Work Plan – Submission to NYSDEC by November 2020

•

Mobilization/Field Investigation – January 2021

•

Evaluate Raw Data – February/March 2021

•

Draft RIR/RAR/RAW (Assumes no Additional Investigation) – March 2021
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EM Class EMERGENT: Characterized by erect, rooted, herbaceous hydrophytes, excluding mosses and lichens. This
vegetation is present for most of the growing season in most years. These wetlands are usually dominated by perennial
plants.
1
Subclass Persistent Dominated by species that normally remain standing at least until the beginning of the next growing
season. This subclass is found only in the Estuarine and Palustrine systems.
Modifier(s):
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WATER REGIME Semipermanently Flooded: Surface water persists throughout the growing season in most years.
When surface water is absent the water table is usually at or very near the land's surface.

UB Class UNCONSOLIDATED BOTTOM: Includes all wetlands and deepwater habitats with at least 25% cover of particles
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WATER REGIME Permanently Flooded: Water covers the land surface throughout the year in all years.

SS Class SCRUB-SHRUB: Includes areas dominated by woody vegetation less than 6 m (20 feet) tall. The species include
true shrubs, young trees (saplings), and trees or shrubs that are small or stunted because of environmental conditions.
Subclass Broad-Leaved Deciduous: Woody angiosperms (trees or shrubs) with relatively wide, flat leaves that are shed
1
during the cold or dry season; e.g., black ash (Fraxinus nigra).
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WATER REGIME Semipermanently Flooded: Surface water persists throughout the growing season in most years.
When surface water is absent the water table is usually at or very near the land's surface.

FO Class FORESTED: Characterized by woody vegetation that is 6 m tall or taller.
Subclass Broad-Leaved Deciduous: Woody angiosperms (trees or shrubs) with relatively wide, flat leaves that are shed
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Tables

TABLE 1
LEAD CONCENTRATIONS IN SITE SOILS: 2001 AND 2004 SOIL INVESTIGATIONS
LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK

Sample No.
VD‐14
VD‐16
VD‐18
CP‐5
CP‐9
VD‐4
VD‐20
VD‐28
20
40
60
80
100
120
140
160
180
200
C1
C2
C3
SV‐2
SV‐3

0 ‐ 12
Sample Depth in
Inches BGS
12
12
5
10
SURFACE
11
5
12
0‐6
0‐6
0‐6
0‐6
0‐6
0‐6
0‐6
0‐6
0‐6
0‐6
0‐6
0‐6
0‐6
0‐6
0‐6
Average

Lead Concentration
In PPM
158.0
205.0
308.0
322.0
370.0
461.0
1960.0
2320.0
972.0
377.0
298.0
381.0
212.0
200.0
275.0
87.8
72.8
265.0
165.0
330.0
38.4
2340.0
3370.0
673.4

13 ‐ 24
Sample Depth in Lead Concentration
Sample No.
Inches BGS
In PPM
VD‐17
19
36.9
CP‐11
22
37.3
VD‐6
18
37.4
CP‐8
19
38.4
VD‐15
24
51.9
VD‐10
18
109.0
CP‐10
24
129.0
VD‐11
23
138.0
CP‐1
24
199.0
CP‐3
21
234.0
VD‐1
13
243.0
CP‐7
18
352.0
VD‐12
19
435.0
VD‐5
13
483.0
VD‐2
19
767.0
VD‐13
16
2320.0
VD‐21
21
3430.0
VD‐19
19
3500.0
VD‐25
24
3580.0
VD‐13A
24
1390.0
VD‐19A
24
237.0
VD‐21A
21
984.0
VD‐25A
24
16.3
VD‐28
24
538.0
20B
20
315.0
40B
20
509.0
60B
20
33.9
80B
20
274.0
100B
20
260.0
120B
20
385.0
140B
20
235.0
160B
20
160.0
180B
20
46.5
200B
20
330.0
C1B
20
178.0
C2B
20
74.0
C3B
20
876.0
Average
620.6

25 and >
Sample Depth in Lead Concentration
Sample No.
Inches BGS
In PPM
CP‐6
39
93.1
VD‐9
25
169.0
VD‐26
82
208.0
VD‐8
26
213.0
CP‐12
26
219.0
VD‐3
29
229.0
VD‐22
38
233.0
VD‐23
44
290.0
VD‐27
72
301.0
VD‐7
28
666.0
CP‐2
30
686.0
CP‐4
39
991.0
VD‐19A
30
72.8
VD‐21A
33
267.0
VD‐25A
33
36.3
VD‐7A
36
972
SV‐1
30
30.8
Average
334

TABLE 2
Proposed Sampling Scheme - Remedial Investigation Work Plan
LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK

Proposed
Sample

Sampling
Matrix

Proposed
Location

Location

Proposed
Sampling

Proposed
Boring

Method

Depth (in feet bgs)

Proposed
Rationale/Target

Proposed Sample Depths for

Sampling
Depth (in feet bgs)

Laboratory Analysis

Chemical Analytes

(1)

(1)

SB-01

Soil

Northwestern corner of site

Hand auger +
Geoprobe

15

Delineate onsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1.4,
Metals, SVOCs, VOCs. TAL Metals only
dioxane), VOCs, PFAS.
for all other depths

SB-02

Soil

Northwestern portion of site

Hand auger +
Geoprobe

15

Delineate onsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1,4Metals, SVOCs. TAL Metals only for all
dioxane), PFAS.
other depths

SB-03

Soil

Northern portion of site

Hand auger +
Geoprobe

15

Delineate onsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1.4,
Metals, SVOCs, VOCs. TAL Metals only
dioxane), VOCs, PFAS.
for all other depths

SB-04

Soil

Northern portion of site

Hand auger +
Geoprobe

15

Delineate onsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1,4Metals, SVOCs. TAL Metals only for all
dioxane), PFAS.
other depths

SB-05

Soil

Northern portion of site

Hand auger +
Geoprobe

15

Delineate offsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1.4,
Metals, SVOCs, VOCs. TAL Metals only
dioxane), VOCs, PFAS.
for all other depths

SB-06

Soil

Northeastern portion of site

Hand auger +
Geoprobe

15

Delineate onsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1,4Metals, SVOCs. TAL Metals only for all
dioxane), PFAS.
other depths

SB-07

Soil

Northeastern portion of site

Hand auger +
Geoprobe

15

Delineate onsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1.4,
Metals, SVOCs, VOCs. TAL Metals only
dioxane), VOCs, PFAS.
for all other depths

SB-08

Soil

Northeastern portion of site, near river

Hand auger +
Geoprobe

15

Delineate onsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1.4,
Metals, SVOCs, VOCs. TAL Metals only
dioxane), VOCs, PFAS.
for all other depths

SB-09

Soil

Northeastern corner of site, adjacent to
river

Hand auger +
Geoprobe

15

Delineate onsite soil contamination and potential
impact to river

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1.4,
Metals, SVOCs, VOCs. TAL Metals only
dioxane), VOCs, PFAS.
for all other depths

SB-10

Soil

Eastern portion of site

Hand auger +
Geoprobe

15

Delineate onsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1.4,
Metals, SVOCs, VOCs. TAL Metals only
dioxane), VOCs, PFAS.
for all other depths

SB-11

Soil

Southeastern portion of site

Hand auger +
Geoprobe

15

Delineate onsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1.4,
Metals, SVOCs, VOCs. TAL Metals only
dioxane), VOCs, PFAS.
for all other depths

SB-12

Soil

Southeastern corner of site, adjacent to
river

Hand auger +
Geoprobe

15

Delineate onsite soil contamination and potential
impact to river

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1.4,
Metals, SVOCs, VOCs. TAL Metals only
dioxane), VOCs, PFAS.
for all other depths

SB-13

Soil

Southeastern portion of site

Hand auger +
Geoprobe

15

Delineate onsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1,4Metals, SVOCs, VOCs. TAL Metals only
dioxane), PFAS.
for all other depths

SB-14

Soil

Southwestern portion of site

Hand auger +
Geoprobe

15

Delineate onsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Metals, SVOCs, VOCs. TAL Metals only Target Analyte List Metals, SVOCs, VOCs
for all other depths

SB-15

Soil

Offsite to the south

Hand auger +
Geoprobe

15

Delineate offsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

SB-16

Soil

Offsite to the south

Hand auger +
Geoprobe

15

Delineate offsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

SB-17

Soil

Offsite to the south

Hand auger +
Geoprobe

15

Delineate offsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

SB-18

Soil

Offsite to the south

Hand auger +
Geoprobe

15

Delineate offsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

Surface + 2 deeper samples for TAL
Metals, VOCs. TAL Metals only for all
other depths

Target Analyte List Metals, VOCs, PFAS

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1,4Metals, SVOCs. TAL Metals only for all
dioxane), PFAS.
other depths
Surface + 2 deeper samples for TAL
Metals, VOCs. TAL Metals only for all
other depths

Target Analyte List Metals, VOCs, PFAS

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs ( inc. 1,4Metals, SVOCs. TAL Metals only for all
dioxane), PFAS
other depths

LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK

Proposed
Sample

Sampling

Proposed

Matrix

Location

Location

Proposed

Proposed

Sampling

Boring

Method

Depth (in feet bgs)

Proposed
Rationale/Target

Proposed Sample Depths for

Sampling
Depth (in feet bgs)

Laboratory Analysis

Chemical Analytes

(1)

(1)

Surface + 2 deeper samples for TAL
Target Analyte List Metals, SVOCs (inc. 1,4Metals, SVOCs, VOCs. TAL Metals only
dioxane), VOCs, PFAS
for all other depths

SB-19

Soil

Offsite to the south

Hand auger +
Geoprobe

15

Delineate offsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

SB-20

Soil

Offsite to the northeast

Hand auger +
Geoprobe

15

Delineate offsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

TAL Metals only for all depths

Target Analyte List Metals, SVOCs (inc. 1,4dioxane), VOCs, PFAS

SB-21

Soil

Offsite to the southeast

Hand auger +
Geoprobe

15

Delineate offsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

TAL Metals only for all depths

Target Analyte List Metals, SVOCs (inc. 1,4dioxane), VOCs, PFAS

SB-22

Soil

Offsite to the southeast

Hand auger +
Geoprobe

15

Delineate offsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

TAL Metals only for all depths

Target Analyte List Metals, SVOCs (inc. 1,4dioxane), VOCs, PFAS

SB-23

Soil

Offsite to the south

Hand auger +
Geoprobe

15

Delineate offsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

TAL Metals only for all depths

Target Analyte List Metals, SVOCs (inc. 1,4dioxane), VOCs, PFAS

SB-24

Soil

Offsite to the east

Hand auger +
Geoprobe

15

Delineate offsite soil contamination

0 - 2", 2" - 1, 1 - 2, 2 -4, 4 - 6, 6 - 8, 8 -10, 10 -12, 12 - 15

TAL Metals only for all depths

Target Analyte List Metals, SVOCs (inc. 1,4dioxane), VOCs, PFAS

RS-1

Sediment

Offsite, downgradient portion of riverbed

Hand dredge

1

Investigate potential impacts to river

0-1

0-1

Target Analyte List Metals, SVOCs (inc. 1.4,
dioxane), VOCs, Total Organic Carbon,
PFAS

RS-2

Sediment

Offsite, downgradient portion of riverbed

Hand dredge

1

Investigate potential impacts to river

0-1

0-1

Target Analyte List Metals, SVOCs (inc. 1.4,
dioxane), VOCs, Total Organic Carbon,
PFAS

RS-3

Sediment

Offsite, Upgradient portion of riverbed

Hand dredge

1

Investigate potential impacts to river

0-1

0-1

Target Analyte List Metals, SVOCs (inc. 1.4,
dioxane), VOCs, Total Organic Carbon,
PFAS

Grab

NA

Investigate potential impacts to river

NA

NA

Target Analyte List Metals, SVOCs (inc. 1.4,
dioxane), VOCs, PFAS

Geoprobe

15(2)

Upgradient portion of site. Detect any source of
upgradient offsite contamination.

Slightly below water table

Slightly below water table

Target Analyte List Metals, SVOCs (inc. 1,4dioxane), VOCs, PFAS

Geoprobe

(3)

Midway portion of site. Detect any contamination
by onsite source.

Slightly below water table

Slightly below water table

Target Analyte List Metals, SVOCs (inc. 1,4dioxane), VOCs, PFAS

GW-03 (part of
Northeastern corner of site, adjacent to
Groundwater
SB-09)
river

Geoprobe

15(2)

Downgradient portion of site. Detect any impacts
to river.

Slightly below water table

Slightly below water table

Target Analyte List Metals, SVOCs (inc. 1,4dioxane), VOCs, PFAS

GW-04 (part of
Southeastern corner of site, adjacent to
Groundwater
SB-12)
river

Geoprobe

15(2)

Downgradient portion of site. Detect any impacts
to river.

Slightly below water table

Slightly below water table

Target Analyte List Metals, SVOCs (inc. 1,4dioxane), VOCs, PFAS

SW-1

Surface water Offsite, downgradient portion of riverbed

GW-01 (part of
Groundwater Northwestern corner of site
SB-01)
GW-02

Groundwater Center of site

Notes:

(1) = Headspace analysis will be performed in the field on samples from all depth intervals using a photoionization detector. At locations where samples will be collected for VOC and SVOC analysis, deeper samples for lab analysis will be selected by the field scientist based on professional
judgment. In addition, a sample from any depth producing > 5 ppm PID response above background during headspace analysis will be submitted for laboratory analysis of VOCs.
(2) = Represents total boring depth to accommodate soil sampling. Groundwater sample will be collected slightly below depth of the water table.
(3) = Slightly below depth of water table. To be determined in the field.

TABLE 3-1
PARCC DATA FOR AQUEOUS SAMPLES
LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK
MEASUREMENT

METHOD

LABORATORY

FIELD & LABORATORY

PARAMETER

REFERENCE

PRECISION

PRECISION

SW846 8260C

see Table 3-2

+50%

TCL Volatile Organics

ACCURACY

COMPLETENESS (a)

see Table 3-2

85%

SW846 8270D

see Table 3-2

+50%

see Table 3-2

85%

SW846 6010C; SW846 7470/7471

see Table 3-2

+50%

see Table 3-2

85%

EPA Method 533

see Table 3-2

+50%

see Table 3-2

85%

Total Organic Carbon

SW846 9060A

see Table 3-2

+50%

see Table 3-2

85%

TAL Cyanide

SW 846 9012B

see Table 3-2

+50%

see Table 3-2

85%

TCL Semi-Volatile Organics
TAL Metals
Per- and Polyfluoroalkyl Substances

NOTES:
(a) While the goal for completeness of laboratory measurements is 90%, the goal for total completeness (sampling and analytical) is 85%.
1. TCL = CLP Target Compound List; TAL = CLP Target Analyte List. See Table 3-5.
2. Precision expressed as either percent relative standard deviation (%RSD) or relative percent difference (%RPD).
3. Accuracy expressed as percent recovery of matrix spike or laboratory control sample.
4. Precision and accuracy for TCL/TAL parameters provided in Table 3-2.

Page 1 of 10

TABLE 3-2
LABORATORY PRECISION AND ACCURACY CRITERIA FOR AQUEOUS TCL/TAL SAMPLES
LIRR SMITHOWN VIADUCT
SMITHTOWN, NEW YORK

VOLATILE ORGANICS:
Target Spike Compound
1,1-Dichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

% Recovery
69%-140%
68%-150%
78%-129%
76%-125%
80%-132%

% RPD(1)
0%-20%
0%-14%
0%-11%
0%-13%
0%-13%

Surrogate Compound
Toluene-d8
Bromofluorobenzene
Dibromofluoromethane
1,2-Dichloroethane-d4

81%-120%
76%-119%
85%-115%
72%-119%

Not Applicable
Not Applicable
Not Applicable
Not Applicable

SEMI-VOLATILE ORGANICS:
Target Spike Compound
Phenol
2-Chlorophenol
N-Nitroso-di-n-propylamine
4-Chloro-3-methylphenol
Acenaphthene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol
Pyrene
Surrogate Compound
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14
Phenol-d6
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenol-d4 (advisory)
1,2-Dichlorobenzene-d4 (advisory)

TARGET ANALYTE LIST:
Target Spike Compound
Metals
Cyanide
NOTES:
(1) = Relative Percent Difference

QC LIMITS

QC LIMITS
% Recovery
18%-37%
45%-87%
48%-96%
39%-101%
56%-104%
20%-115%
57%-103%
20%-125%
50%-110%

% RPD
0%-50%
0%-50%
0%-50%
0%-50%
0%-50%
0%-50%
0%-50%
0%-50%
0%-50%

35%-114%
43%-116%
33%-141%
10%-94%
21%-110%
10%-123%
33%-110%
16%-110%

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

QC LIMITS
% Recovery
75%-125%
75%-125%

% RPD
+20%
+20%

a. VOC and SVOC accuracy and precision criteria based upon Chemtech established limits.
b. TAL accuracy and precison criteria based upon CLP SOW ILM04.0.
c. Precision criteria for metals is +CRDL (reporting limit) for results less than 5xCRDL.
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TABLE 3-3
PARCC DATA FOR SOIL SAMPLES
LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK
MEASUREMENT
PARAMETER
TCL Volatile Organics
TCL Semi-Volatile Organics
TAL Metals
Total Organic Carbon
Per- and Polyfluoroalkyl Substances
TAL Cyanide

METHOD
REFERENCE
SW846 8260C
SW846 8270D
SW846 6010C; SW846 7470/7471
SW846 9060A
EPA Method 533
SW 846 9012B

LABORATORY
PRECISION
see Table 3-4
see Table 3-4
see Table 3-4

FIELD & LABORATORY
PRECISION
+100%
+100%
+100%

ACCURACY

COMPLETENESS (a)

see Table 3-4
see Table 3-4
see Table 3-4

85%
85%
85%

see Table 3-4

+100%
+100%

see Table 3-4
see Table 3-4

85%
85%

NOTES:
(a) While the goal for completeness of laboratory measurements is 90%, the goal for total completeness (sampling and analytical) is 85%.
1. TCL = CLP Target Compound List; TAL = CLP Target Analyte List. See Table 3-5.
2. Precision expressed as either percent relative standard deviation (%RSD) or relative percent difference (%RPD).
3. Accuracy expressed as percent recovery of matrix spike or laboratory control sample.
4. Precision and accuracy for TCL/TAL parameters provided in Table 3-4.
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TABLE 3-4
LABORATORY PRECISION AND ACCURACY CRITERIA FOR SOIL TCL/TAL SAMPLES
LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK
VOLATILE ORGANICS:
Target Spike Compound
1,1-Dichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

% Recovery
82%-154%
81%-128%
83%-135%
78%-140%
80%-141%

% RPD(1)
0%-20%
0%-24%
0%-21%
0%-21%
0%-21%

Surrogate Compound
Toluene-d8
Bromofluorobenzene
Dibromofluoromethane
1,2-Dichloroethane-d4

75%-125%
75%-125%
75%-125%
75%-125%

Not Applicable
Not Applicable
Not Applicable
Not Applicable

SEMI-VOLATILE ORGANICS:
Target Spike Compound
Phenol
2-Chlorophenol
N-Nitroso-di-n-propylamine
4-Chloro-3-methylphenol
Acenaphthene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol
Pyrene
Surrogate Compound
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14
Phenol-d6
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenol-d4 (advisory)
1,2-Dichlorobenzene-d4 (advisory)

TARGET ANALYTE LIST:
Target Spike Compound
Metals
Cyanide

QC LIMITS

QC LIMITS
% Recovery
20%-150%
52%-107%
20%-150%
60%-100%
65%-100%
45%-95%
56%-104%
20%-150%
20%-150%

% RPD
0%-50%
0%-50%
0%-50%
0%-50%
0%-50%
0%-50%
0%-50%
0%-50%
0%-50%

23%-120%
30%-115%
18%-137%
24%-113%
25%-121%
19%-122%
20%-130%
20%-130%

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

QC LIMITS
% Recovery
75%-125%
75%-125%

% RPD
+20%
+20%

NOTES:
(1) = Relative Percent Difference
a. VOC and SVOC accuracy and precision criteria based upon Chemtech established limits.
b. TAL accuracy and precison criteria based upon CLP SOW ILM04.0.
c. Precision criteria for metals is +CRDL (reporting limit) for results less than 5xCRDL.
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TABLE 3-5
TARGET COMPOUNDS/REPORTING LIMITS
LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK

Volatile Organics
Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
1,1,2-Trichloro-1,2,2-trifluoroethane
Acetone
Carbon Disulfide
Methyl Acetate
Methylene chloride
trans -1,2-Dichloroethene
Methyl tert-Butyl Ether
1,1-Dichloroethane
cis -1,2-Dichloroethene
2-Butanone
Bromochloromethane
Chloroform
1,1,1-Trichloroethane
Cyclohexane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethane
Methylcyclohexane
1,2-Dichloropropane
Bromodichloromethane
cis -1,3-Dichloropropene
4-methyl-2-pentanone
Toluene
Trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
Xylenes (Total)
Styrene
Bromoform
Isopropylbenzene
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane

CAS
Number
75-71-8
74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
75-35-4
76-13-1
67-64-1
75-15-0
79-20-9
75-09-2
156-60-5
1634-04-4
75-34-3
156-59-2
78-93-3
74-97-5
67-66-3
71-55-6
110-82-7
56-23-5
71-43-2
107-06-2
79-01-6
108-87-2
78-87-5
75-27-4
10061-01-5
108-10-1
108-88-3
10061-02-6
79-00-5
127-18-4
591-78-6
124-48-1
106-93-4
108-90-7
100-41-4
1330-20-7
100-42-5
75-25-2
98-82-8
79-34-5
541-73-1
106-46-7
95-50-1
96-12-8

Low Level
Water (µg/L)
5.0
5.0
2.0
5.0
5.0
5.0
5.0
5.0
10.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10.0
5.0
5.0
5.0
5.0
5.0
5.0
1.0
5.0
5.0
5.0
5.0
1.0
10.0
5.0
1.0
5.0
5.0
10.0
5.0
1.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Low Level
Soil (µg/Kg)
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10.0
5.0
5.0
5.0
5.0
10.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
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TABLE 3-5
TARGET COMPOUNDS/REPORTING LIMITS
LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK

1,2,4-Trichlorobenzene
1,2,3-Trichlorobenzene

CAS
120-82-1
87-61-6

Semivolatile Organics
Benzaldehyde
Phenol
Bis -(2-chlorothyl) ether
2-Chlorophenol
2-Methylphenol
2,2’-Oxybis (1-chloropropane)
Acetophenone
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Bis (2-chloroethoxy) methane
2,4-Dichlorophenol
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
Caprolactam
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
1,1’-Biphenyl
2-Chloronaphthalene
2-Nitroaniline4
Dimethylphthalate
2,6-Dinitrotoluene
Acenaphthylene
3-Nitroaniline4
Acenaphthene
2,4-Dinitrophenol4
4-Nitrophenol4
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
Fluorene
4-Chlorophenyl-phenyl ether
4-Nitroaniline4
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
1,2,4,5-Tetrachlorobenzene

CAS Number
100-52-7
108-95-2
111-44-4
95-57-8
95-48-7
108-60-1
98-86-2
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
111-91-1
120-83-2
91-20-3
106-47-8
87-68-3
105-60-2
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
92-52-4
91-58-7
88-74-4
131-11-3
606-20-2
208-96-8
99-09-2
83-32-9
51-28-5
100-02-7
132-64-9
121-14-2
84-66-2
86-73-7
7005-72-3
100-01-6
534-52-1
86-30-6
95-34-3

Low Level

Low Level
5.0
5.0

Water
(µg/L)

5.0
5.0

Low Level
Soil (µg/Kg)
5.0
5.0
5.0
5.0
1.0
5.0
5.0
5.0
5.0
5.0
1.0
5.0
1.0
1.0
5.0
1.0
5.0
5.0
5.0
5.0
1.0
5.0
5.0
1.0
1.0
5.0
5.0
10.0
5.0
5.0
5.0
10.0
5.0
1.0
1.0
5.0
5.0
5.0
5.0
5.0
10.0
1.0
5.0
5.0

170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
330.0
170.0
170.0
330.0
170.0
170.0
170.0
330.0
170.0
330.0
330.0
170.0
170.0
170.0
170.0
170.0
330.0
330.0
170.0
170.0
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TABLE 3-5
TARGET COMPOUNDS/REPORTING LIMITS
LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK

4-Bromophenyl-phenylether
Hexachlorobenzene
Atrazine
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoroanthene
Pyrene
Butylbenzylphthalate
3,3’-Dichlorobenzidine
Benzo (a) anthracene
Chrysene
Bis (2-ethylhexyl) phthalate
Di-n-octylphthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (1,2,3-cd) pyrene
Benzo (a,h) anthracene
Benzo (g,h,i) perylene

CAS
101-55-3
100-52-7
108-95-2
111-44-4
95-57-8
95-48-7
108-60-1
98-86-2
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
111-91-1
120-83-2
91-20-3
106-47-8
87-68-3
105-60-2
59-50-7

Inorganics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

CAS Number
7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6
57-12-5

Low Level

Low Level
5.0
0.5
5.0
1.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
0.5
0.5
5.0
5.0
0.5
0.5
0.5
0.5
0.5
5.0

Water (µg/L)

170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0
170.0

Solids (mg/kg)
200
60
15
200
5
5
5000
10
50
25
100
10
5000
15
0.2
40
5000
35
10
5000
25
50
60
10

40
12
3
40
1
1
1000
2
10
5
20
2
1000
3
0.1
8
1000
7
2
1000
5
10
12
1
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TABLE 3-6
ANALYTICAL METHODS, SAMPLE CONTAINERS, PRESERVATION AND ANALYTICAL HOLD TIMES FOR AQUEOUS SAMPLES
LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK

PARAMETER
TCL Volatile Organics
TCL Semi-Volatile Organics
TAL Metals
Total Organic Carbon
Per- and Polyfluoroalkyl Substances
TAL Cyanide
Notes:
1.
2.
3.
4.
5.

METHODOLOGY
SW846 8260C
SW846 8270D
SW846 6010C; SW846 7470/7471

CONTAINER
2-40 ml G
2-1000ml G
1-500 ml P

MINIMUM
SAMPLE
2 - 40 ml
1000ml
250 ml

Cool 4o C; HNO3, pH<2

HOLD TIME (2)
14 days (3)
7 days (4)
180 days (5)

SW846 9060A
EPA Method 533
SW 846 9012B

4 oz G
2- 250 mL P
1-1000ml P

30 gm
250 mL
500ml

Cool 4 oC
Cool 4 C, NH4CH3CO2
Cool 4o C; NaOH, pH>12

28 days
28 days
14 days

PRESERVATION (1)
Cool 4 oC;HCl,pH<2
Cool 4o C

o

Sample preservation is performed by sampler immediately upon sample collection.
Hold time based upon day of sample collection not Verified Time of Sample Receipt.
If sample cannot be preserved due to foaming, unpreserved sample will be analyzed within 7 days.
Hold time is 7 days until start of sample extraction, 40 days following extraction for analysis.
Hold Time for metals is 180 days, except for Mercury which is 28 days.
P indicates that a Plastic bottle should be used.
G indicates that a Glass bottle should be used.
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TABLE 3-7
ANALYTICAL METHODS, SAMPLE CONTAINERS, PRESERVATION AND ANALYTICAL HOLD TIMES FOR SOIL SAMPLES
LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK

PARAMETER

METHODOLOGY

TCL Volatile Organics
SW846 8260C
TCL Semi-Volatile Organics
SW846 8270D
TAL Metals
SW846 6010C; SW846 7470/7471
Total Organic Carbon
SW846 9060A
Per- and Polyfluoroalkyl Substance
EPA Method 533
TAL Cyanide
SW 846 9012B

CONTAINER
4 EnCore samplers or 2
oz G
4 oz G
4 oz G
4 oz G
8 oz P
4 oz G

MINIMUM
SAMPLE
20 gm
30 gm
30 gm
30 gm
30 gm
30 gm

PRESERVATION (1)
Cool 4 oC
Cool 4 oC
Cool 4 oC
Cool 4 oC
Cool 4 oC
Cool 4 oC

HOLD TIME (2)
14 days (3)
7 days (4)
180 days (5)
28 days
28 days
14 days

Notes:
1. Sample Preservation is performed by sampler immediately upon sample collection except for VOCs which is performed
by laboratory upon receipt (see Note 3).
2. Hold time based upon day of sample collection not Verified Time of Sample Receipt.
3. Hold time is 48 hours for preservation using methanol and/or sodium bisulfate and 14 days to analysis.
4. Hold Time for SVOCs is 7 days for extraction and 40 days for analysis.
5. Hold Time for metals is 180 days, except for Mercury which is 28 days.
G indicates that a Glass bottle should be used.
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TABLE 3-8
FIELD AND LABORATORY CONTROL SAMPLES
LIRR SMITHTOWN VIADUCT
SMITHTOWN, NEW YORK
Sample Type

Soil samples
Trip Blank
Matrix Spike
Matrix Spike Duplicate
Duplicate
Sediment
Trip Blank
Matrix Spike
Matrix Spike Duplicate
Duplicate
Groundwater samples
Rinsate Blank
Trip Blank
Matrix Spike
Matrix Spike Duplicate
Duplicate
Surface water sample
Trip Blank
Matrix Spike
Matrix Spike Duplicate
Duplicate

Matrix

Estimated Number of
Samples

Water
Soil
Soil
Soil

2 (1 per 20-VOCs only)
2 (1 per 20)
2 (1 per 20)
2 (1 per 20)

Water
Soil
Soil
Soil

1 per 20 (VOCs only)
1 per 20
1 per 20
1 per 20

Water
Water
Water
Water
Water

1 per 20
1 per 20 (VOCs only)
1 per 20
1 per 20
1 per 20

Water
Water
Water
Water

1 per 20 (VOCs only)
1 per 20
1 per 20
1 per 20
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1.0

SCOPE AND APPLICATION OF THIS PLAN

The purpose of this Health and Safety Plan (HASP) is to set forth in an orderly and logical
fashion, appropriate health and safety procedures to be followed by LiRo Engineers, Inc. (LiRo)
employees during intrusive investigative and remedial activities at the Long Island Rail Road (LIRR)
Smithtown Viaduct (Site). The Site is located immediately south of the intersection of New York
State Routes 25 and 25A in Smithtown, N.Y. adjacent to the LIRR train viaduct.
The Scope of Work (SOW) for the Remedial Investigation (RI) and Remedial Design (RD)
will include:







Surface soil sampling
Subsurface soil sampling
Groundwater sampling
Soil excavation and disposal
Drainage structure installation
Leveling and grading

This document will serve not only to explain the chemical and physical hazards associated with
working on the site, but will also outline approved measures for dealing with such hazards. The
procedures presented in this plan comply with the following regulatory or guidance documents:
References


Roadway Worker Protection Act (49CFR214)



New York State Labor Law, Paragraph 906, Part 56 (Code Rule 56).



USEPA National Emission Standards for Hazardous Air Pollutants (NESHAP), 40 CFR
61, Subpart M.



OSHA Asbestos Construction Standard, 29 CFR 1926.1101.



OSHA Occupational Safety and Health Regulations, 29 CFR 1910/1926, U.S. Department
of Labor, Occupational Safety and Health Administration, OSHA, March 6, 1990.



OSHA Occupational Safety and Health Standards for Emergency Action Plan (Means of
Egress), 29 CFR 1910.38.



OSHA Occupational Safety and Health Standards, 29 CFR 1910.120.



USEPA Order 1440.2, Health and Safety Requirements for Employees Engaged in Field
Activities, July 12, 1981.



NIOSH/OSHA/USEPA, Occupational Safety and Health Guidance Manual for Hazardous
Waste Site Activities, October 1985.



Standard Operating Safety Guides, United States Environmental Protection Agency, Office
of Emergency and Remedial Response, November 1984.



LiRo Corporate Health and Safety Policy Statement.
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Safety Policy Statement

LiRo Incident Free Environment (LIFE)
The LiRo Group believes that our staff and the people working on our projects have a right to a safe and healthy
work environment and to go home to their loved ones as healthy as they came to work. LiRo Group is also
aware of the effects of injuries and property damage on the earnings of individuals and the project. To this end,
we at LiRo have embarked on a journey called LiRo Incident Free Environment (LIFE) on all our projects. The
LiRo Group recognizes that a commitment to LIFE requires taking a personal stand, great courage, and trust.
The LiRo Group will fully support each of its stakeholders in their personal commitment to LiRo Incident Free
Environment by working towards three main objectives – owning, enabling, and sustaining the vision of LIFE.
Our commitment to LiRo Incident Free Environment (LIFE) is emphasized by:
 Management’s commitment and accountability to provide a safe and healthy work environment.
 Encouraging open communication between all project personnel and soliciting input, support and action
to achieve an injury-free environment.
 Providing training and equipment to help ensure employee safety and project success.
 Promoting safety as a value rather than a directive and extending that value into all areas of our lives.
 Management’s commitment of taking on projects we are confident we can deliver safely and profitably
At the LiRo Group, Safety and Health is everyone’s responsibility. Effective safety and loss control requires a
commitment by management and awareness by each employee of his/her personal responsibility for his/her
safety and the safety of other employees. All employees are expected to adopt safety as a value and comply
with the best practices of the highest level of Safety and Health Standards and Guidelines.
The LiRo Group is committed to ensuring safe equipment, safe working conditions and safe work practices that
meet or exceed all applicable guidelines. These guidelines include, but are not necessarily limited to, those
established by Federal OSHA, New York State, New York City Department of Buildings (DOB) and all our
client agencies.
I hope you feel as strongly about safety as I do and encourage you to join me on the LIFE journey!
_____________
Luis Tormenta, CEO
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2.0

RESPONSIBILITIES

The following is a summary of the health and safety responsibilities of the key project
personnel.
2.1

Project Team

Project Executive
The responsibilities of the Project Executive will be to provide a high-level review of project
submittals and serving as the overall project lead.
Project Manager
The responsibilities of the Project Manager will be to actively manage the day to day field
activities, coordinate with the subcontractors during field activities, and provide updates to LIRR on a
regular basis on the status of Site activities.
HSO
The responsibilities of the HSO are to develop and coordinate the Site Health and Safety
Program and provide necessary direction and supervision to the Competent Person. The HSO will
review and confirm changes in personal protection requirements when Site conditions are found to be
different than those originally anticipated.
The HSO will be involved in all discussions on health and safety matters with the Occupational
Safety and Health Administration (OSHA), local health authorities, or other governmental or labor
representatives. In addition, this individual will provide the Competent Person with details concerning
the task-specific health and safety considerations. The HSO reports directly to the Project Manager.
LiRo will designate a qualified backup for the HSO prior to the initiation of onsite activities.
Competent Person - Investigative Services Phase Field Team Leader
Competent Person - Construction Phase Services Phase Field Team Leader
This project consists of the following phases:



Remedial investigation (investigative); and
Remediation and drainage structure installation (construction)

Accordingly, there will be two Competent Persons: an Investigative Services Phase
Competent Person/Field Team Leader, and a Construction Phase Services Competent Person/Field
Team Leader. Each Competent Person will be onsite during execution of their respective project
phases.
The responsibilities of the Competent Person/ Field Team Leader are to:


Implement this HASP onsite;



Enforce day-to-day health and safety protocols in effect onsite;



Execute a specific scope of work for each phase;



Communicate with the project team on the daily Site activities;
3



Require that all personnel entering the site understand the provisions of this HASP;



Conduct periodic training sessions in proper use and maintenance of personal protective
equipment and safety practices;



Conduct periodic emergency response drills;



Conduct daily health and safety meetings each morning;



Direct and advise onsite LiRo personnel, visitors, and subcontractor(s) HSO(s) on all
aspects, especially changes, related to health and safety requirements at the site;



Conduct necessary health and safety monitoring;



Administer air monitoring program;



Monitor site conditions and determine all necessary changes in levels of personal
protection and, if warranted, execute work stoppages;
Report changes in site conditions and changes in personal protection equipment
requirements to the HSO; and
Prepare accident/incident reports




The Competent Person will be designated by a management supervisor, and will report directly
to the HSO. LiRo will designate a qualified backup for the Competent Person prior to the initiation of
onsite activities. A copy of the Competent Person Designation Statement is found on the following
page.
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Competent Person Designation Statement

I

of

The LiRo Group

designate

(Name & Title of Supervisor)

The Competent Person for the
(Name

of

Competent

Person)

_________________________________________________Project
(Project)

I acknowledge that this individual has been thoroughly trained and is experienced in hazard
recognition and has the authority to stop work and correct hazards in the event of a potential hazardous
or imminent danger situation.

I_______________________________ understand that I have been designated the Competent
(Competent Person)

Person by my employer as defined in OSHA 1926.32(f). I agree to take up this responsibility.
________________________________
(Signature /Date)

Definition
A competent Person is a person who has the ability and has been reasonably trained to recognize hazards and has the
authority to correct them.
Responsibility
The designated Competent Person is responsible for recognizing and correcting safety hazards. This person has the
authority to stop work in the event if any potential safety concern on the job site. This representative is considered the
contact person on safety related issues and shall be on site full time when hazard exists.
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2.2

Key Personnel
A list of key project personnel and their contact information is provided below.
Name

Title

Peter Gerbasi, PE

Project Executive

Joshua Levine, PE

Technical Advisor

Maria Drakos

Project Manager

Michael Byrnes, CSP,
CIH
Maria Hall

Health and Safety
Officer
Project
Manager
(LIRR)

Address
100 Duffy Ave., Suite 402,
Hicksville, NY 11801
100 Duffy Ave., Suite 402,
Hicksville, NY 11801
100 Duffy Ave., Suite 402,
Hicksville, NY 11801
3 Aerial Way, Syosset, NY
11791
144-41 94th Avenue, MC 1913
Jamaica, New York 11435
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Contact Numbers
Phone: (516) 938-5476
Cell: (516) 491-1645
(631) 304-5065
Phone: (516) 595-2905
Cell: (516) 503-3094
Phone: (516) 938-5476
Cell: (516) 492-8891
Phone: (718) 558-3826
Cell: (516) 315-2681

3.0

SITE DESCRIPTION

LiRo Engineers, Inc. (LiRo) was retained by the LIRR to conduct an RI/RD at the Smithtown
Viaduct Site, located immediately south of State Route 25 in Smithtown, New York. The Site is
bounded to the south by the Nissequogue River, which is designated by the New York State
Department of Environmental Conservation (NYSDEC) as a Wild, Scenic and Recreational River
(WSRR). Small structures occupied by commercial businesses are adjacent to the Site to the east and
west.
Runoff from State Route 25 and a New York State Department of Transportation discharge
pipe has caused erosion and degradation of the base of the steel viaduct and its concrete footings. To
prevent further damage to this area, the LIRR contracted an engineering design consultant to design
drainage structures to appropriately contain this flow. The consultant obtained an NYSDEC wetlands
permit for the project. The drainage design included drainage structures and other improvements.
Part of the design effort included the performance of a subsurface investigation, conducted at
the Site in October 2001 by another consultant. Results of the subsurface investigation indicated the
presence of lead at concentrations above the applicable regulatory criteria in the subsurface soil at
depths of up to three feet below land surfaces (bls).
4.0

SCOPE OF WORK

The proposed Scope of Work for the RI/RD will include:


Collection of soil samples throughout the Site and designated offsite areas. Approximately 20
surface soil samples will be collected and submitted to a laboratory for the analysis of Target
Analyte List (TAL) metals, emerging contaminants (per- and polyfluroalkyl substances
[PFAS], 1,4-dioxane), volatile organic compounds (VOCs), and semi-volatile organic
compounds (SVOCs).
Two surface soil samples will also be analyzed for waste
characterization parameters.



Collection of sub-surface (up to 8 feet bls) soil samples throughout the Site. Approximately 40
subsurface soil samples will be collected and submitted to a laboratory for the analysis of TAL
metals, emerging contaminants (PFAS, 1,4-dioxane), VOCs, and SVOCs. Two subsurface soil
samples will also be analyzed for waste characterization parameters.



Collection of groundwater samples from four newly installed temporary groundwater
monitoring wells upgradient and downgradient of the Site. Four groundwater samples will be
collected and submitted to a laboratory for the analysis of TAL metals, emerging contaminants
(PFAS, 1,4-dioxane), VOCs, and SVOCs.



Collection of surface water (1) and sediment samples (3) from the Nissequogue River. The
sediment samples will be analyzed for TAL metals, total organic carbon, and emerging
contaminants (PFAS, 1,4-dioxane). The surface water sample will be analyzed TAL metals,
and emerging contaminants (PFAS, 1,4-dioxane).



Following an evaluation of all laboratory analytical results, a zone of soil requiring remediation
will be delineated. Soils within the zone will be excavated and transported by a subcontractor
to LIRR to an offsite disposal facility.
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LiRo will prepare drawings and specifications detailing a revised scheme of site drainage as
well as site restoration.



The construction subcontractor will execute the site drainage and restoration scope. LiRo
personnel will provide field oversight of all construction activities.
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5.0

TRAINING REQUIREMENTS

All personnel conducting field activities are required to undergo LIRR Roadway Worker
Protection training and carry their proof of this training (their blue card) at all times while on railroad
property, in addition to being certified in health and safety practices for hazardous waste operations as
specified in the Federal OSHA Regulations (29 CFR 1910.120) (revised March 6, 1990). Paragraph
(e) (2) of the above referenced regulations requires that each employee, at the time of job assignment,
receive a minimum of 40 hours of initial instruction off the Site, and a minimum of three days of
supervised field experience.
Paragraph (e) (3) of the above referenced regulations requires that all on Site management and
supervisory personnel directly responsible for or who supervise employees engaged in hazardous
waste operations, must initially receive eight hours training which must emphasize health and safety
practices related to managing hazardous waste work.
Paragraph (e) (8) of the above referenced regulations requires that workers and supervisors
receive eight hours of refresher training annually on the items specified in Paragraph (e) (1) and/or (e)
(3).
Additionally, all personnel must receive adequate Site-specific training, in the form of an onSite Health and Safety Briefing given by the HSO prior to participating in on-Site field work, which
will involve a review of this Health and Safety Plan with emphasis on the following:


Protection of the adjacent community from hazardous vapors/dust which may be released
during site activities;



Attention to health effects and hazards of substances known to be present onsite;



Hazards and protection against heat/cold;



The need for vigilance in personal protection, and the importance of attention to proper use,
fit and care of personal protective equipment;



The effectiveness and limitations of personal protective equipment;



Prescribed decontamination procedures;



Site control, including work zones, access, and security;



The proper observance of daily health and safety practices, such as the entry and exit of
work zones and site, proper hygiene during lunch, break, etc.;



Recognition in oneself or in others of physical conditions requiring immediate medical
attention, and application of simple first aid measures; and



Emergency procedures to be followed (with rehearsals) in cases of fire, explosion, or
sudden release of hazardous gases.

Health and Safety Meetings will be conducted daily by the Competent Person and will cover
protective clothing and other equipment to be used that day, potential chemical and physical hazards,
emergency procedures, and conditions and activities from the previous day.
9

6.0

MEDICAL SURVEILLANCE REQUIREMENTS

All LiRo personnel who engage in waste site activities for 30 days or more per year participate
in the Medical Surveillance Program. All project personnel involved in onsite activities in the
Contamination Reduction/Exclusion Zones at the Site will be required to undergo annual medical
examinations. This examination must take place not more than one year prior to and one year after the
completion of site work and must be conducted by a physician who is Board-Certified in occupational
medicine. The physician will have been made familiar with the job-related duties of each worker
examined.

10

7.0

SITE HAZARD EVALUATION
7.1

Chemical Hazards

Health/safety characteristics and exposure limits of contaminants known or suspected at
the Site are listed in Table 6-1. The risk of exposure can be by the dermal or respiratory route,
depending on the type of compound and intrusive activity being conducted.
7.2

Physical Hazards

Physical hazards include the dangers of tripping and falling on uneven ground,
operation of heavy equipment such as an excavator or drilling rig, vehicular traffic, and utilities either
above-ground or buried. The following are physical hazards that may be encountered during
investigation activities.
7.2.1

Tripping Hazards

An area of risk associated with onsite investigative activities is presented by
uneven ground, debris, or equipment which may be present at the site thereby creating a
potential tripping hazard.
7.2.2

Climbing Hazards

During site activities, workers may have to work on drilling equipment by
climbing the mast. The drilling contractor will conform to any applicable NIOSH and
OSHA requirements for climbing activities. These activities will be overseen by the
LiRo Competent Person.
7.2.3

Cuts and Lacerations

Field activities at this Site may involve contact with buried debris or various
types of machinery. At least one person onsite must be currently certified in first aid
and CPR. Personnel trained and certified in first aid should be prepared to take care of
cuts and bruises as well as other minor injuries. A first aid kit approved by the
American Red Cross will be available during all field activities.
7.2.4

Lifting Hazards

Improper lifting by workers is one of the leading causes of industrial injuries.
Field workers may be required to lift heavy objects. Therefore, all members of the field
crew should be trained in the proper methods of lifting heavy objects. All workers
should be cautious against lifting objects too heavy for one person.
7.2.5

Utility Hazards

Before conducting any intrusive work, LiRo will be responsible for locating and
verifying all existing utilities at the vicinity of the Site. .
7.2.6

Traffic Hazards
It is anticipated that all Site work will be conducted away from any roadway
11

areas. In the event that is not the case, all traffic, vehicular and pedestrian, shall be
maintained and protected at all times consistent with local, state, and federal agency
regulations regarding such traffic.
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TABLE 7-1
HAZARD CHARACTERISTICS OF CONTAMINANTS SUSPECTED AT THE
SMITHTOWN VIADUCT SITE
Substance
Volatile
Organic
Compounds
(VOCs)

Polynuclear
Aromatic
Hydrocarbons
(PAHs)
Arsenic

Cadmium

Flammability/Reactivity
Normally Class 1B flammable
liquids, strong oxidizers

Combustible when exposed to heat
or flame

Non-combustible in solid form.
Slight combustible hazard in
powder form
Not flammable. Emits toxic fumes
when heated

Toxicity/Carcinogenicity
Generally of low toxicity; C-1 through 3 compounds are simple inert
asphyxiates; C-4 through 9 compounds may cause respiratory tract
irritation and anesthetic effects, they may also produce dermatitis.

Many PAHs are toxic by inhalation and easily absorbed by the skin.
Prolonged exposure may result in tissue injury, dermatitis, and chemical
burns. Inhalation of high concentrations can result in bronchial
irritation, cough, hoarseness, and pulmonary edema. Acute doses are
toxic to may tissues, but thymus and spleen are particularly sensitive.
Toxic by ingestion, skin absorption, and inhalation of dust or fumes.
Neurological, pulmonary and renal toxin.

Standards*
Includes a wide variety of compounds,
field measuring instruments are normally
calibrated to benzene, since it has the
lowest OSHA PEL of 1 ppm.
OSHA and AFOSH have set a PEL of
400 ppm per 8-hour workday, 40-hour
workweek.
NIOSH recommends that workplace air
levels not exceed 350 mg/m3 for a 40hour workweek.
No standards available for this group of
compounds

0.002 mg/m3 (NIOSH REL) (15-min.)
0.010 mg/m3 (OSHA PEL)

Toxic by ingestion and inhalation of dust or fumes. Induces pulmonary
edema and dyspnea. Pulmonary and renal toxin. Confirmed human
carcinogen.

2.5 ug/m3 (OSHA ACTION LIMIT 8-hr.
TWA)
5.0 ug/m3 (OSHA PEL-TWA)

Lead

Not flammable. Emits toxic fumes
when heated

Toxic by ingestion and inhalation of dust or fumes. Lead poisoning in
children is common. Neurological toxin and reproductive hazard

30 ug/m3 (OSHA ACTION LIMIT 8-hr.
TWA)
50 ug/m3 (OSHA PEL-TWA)

Mercury

Not flammable. Emits toxic fumes
when heated

Toxic by ingestion, skin absorption and inhalation of vapors and fumes.
Neurological, pulmonary and renal toxin

NIOSH REL 0.1 mg/m3 (Other)
NIOSH REL TWA 0.05 mg/m3 (Vapor)
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Substance
Nickel

Zinc
Pesticides

Flammability/Reactivity
Combustible in solid form

Toxicity/Carcinogenicity
Toxic by ingestion, skin absorption, and inhalation of dust or fumes.
Neurological, pulmonary and renal toxin.

Standards*
0.015 mg/m3 (NIOSH REL-TWA)
1.0 mg/m3 (OSHA PEL-TWA)

Combustible in solid form

Toxic by ingestion, skin absorption, and inhalation of dust or fumes.
Neurological, pulmonary and renal toxin.

10.0 mg/m3 (OSHA PEL-TWA)

Combustible solid. Reacts with
strong oxidizers, alkalis

Exposure through inhalation, skin absorption, ingestion, skin/eye
contact. Symptoms include skin/eye irritation; paresthesia tongue, lips,
face; tremor; anxiety, dizziness, confusion, malaise, headache,
exhaustion; convulsions; vomiting. Potential occupational carcinogen

0.5 mg/m3 (NIOSH REL-TWA)
1.0 mg/m3 [skin] (OSHA PEL-TWA)

NOTES
*
- Standards are 8-Hour Time-Weighted Averages (TWAs) unless otherwise noted.
**
- Adopted values are limits which have been proposed for the first time, or for which a change in the “Adopted” listing has been proposed under the notice of intended
changes by the American Conference of Governmental Industrial Hygienists.
1)
- TLV-C-Ceiling - The exposure that should not be exceeded, even instantaneously.
2)
- TLV-STEL - Short term exposure limit - 15 minute TWA exposure which should not be exceeded at any time during a workday.

REFERENCES
“Threshold Limit Values and Biological Exposure Indices for 1990-1991.” American Conference of Governmental Industrial Hygienists, Cincinnati, Ohio, 1990.
Department of Labor, Occupational Safety and Health Administration, 29 CFR, Part 1910, Air Contaminants, Final Rate, January 19, 1989.
“Pocket Guide to Chemical Hazards.” National Institute for Occupational Safety and Health Administration, Publication No. 90-117, Cincinnati, Ohio, June, 1990.
Hawley, Fessner G. The Condensed Chemical Dictionary, Tenth Edition, New York: Van Nostrand Reinhold, 1981.
Sax, R. Irving. Dangerous Properties of Industrial Materials, Sixth Edition, New York, Van Nostrand Reinhold, 1984.
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All subcontractors shall carry on their operations without undue
interference or delays to traffic. The contractor shall furnish all labor, materials,
watchmen, barricades, signs, lights, and anything else necessary to maintain traffic
and to protect his work and the public during operations. All lane and shoulder
closings shall follow the procedures outlined in the Manual on Uniform Traffic
Control Devices, 1986, and the Traffic Control Device Handbook, 1983.
If any significant changes to the above mentioned hazards become apparent,
information in the HASP will be updated and any changes in PPE will be evaluated.

7.3

Heat Stress

The combination of high ambient temperature, high humidity, physical exertion, and
personal protective apparel which limits the dissipation of body heat and moisture can cause
heat stress. The Competent Person is responsible for monitoring heat stress in the field team
personnel.
It should be noted that during hazardous waste site work, the use of chemical protective
clothing (CPC) can compromise the evaporative cooling from sweat. Personal cooling devices
may be effective in protecting workers wearing CPC. NIOSH recommends physiological
measurements of oral temperature or pulse rate with the use of total encapsulating clothing
levels (Level A protection).
The following prevention, recognition, and treatment strategies will be implemented to
protect personnel from heat stress. Personnel will be trained to recognize the symptoms of heat
stress, and to apply the appropriate treatment.
1.

Prevention
a.
Provide plenty of liquids. Available in the Support Zone will be water
to be taken with salted foods such as pretzels.
b.
Work in pairs. No individual will attempt to undertake any activity
alone.
c.
Provide cooling devices. A spray hose and a source of water will be
provided to reduce body temperature, cool protective clothing, and/or act as a
quick-drench shower in case of an exposure incident.
d.
Adjustment of the work schedule. As is practicable, the most labor
intensive tasks should be carried out during the coolest part of the day.
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TABLE 7-2
COMPONENTS OF PERSONAL PROTECTION LEVELS
Level D Protection

Level D+ Protection

Safety glasses with side shields (or
goggles)

Safety glasses with side shields (or
goggles)

Hard Hat

Hard Hat

Hard Hat

Chemical resistant or disposable
coveralls based on Permeation
Tables

Face Shield (optional)

Face Shield (Optional)

Inner gloves of tight-fitting latex or
nitrile

Ordinary coveralls

Chemical resistant or disposable
coveralls
Outer gloves of neoprene or nitrile

Outer gloves of neoprene or nitrile

Steel-toe, steel-shank work shoes
or boots with or without disposable
outer booties
Half-face air-purifying respirator
(immediately available)*

Outer boots of neoprene or butyl
rubber or disposable outer booties

Ordinary work gloves

Steel-toe, steel-shank work shoes
or boots

Level C Protection

Steel-toe, steel-shank work safety
boots (chemical resistant)

Full-face air-purifying respirator
(to be worn)**
Taping of gloves and boots to
disposable coveralls

* Respirator to be fitted with NIOSH/MSHA - approved high-efficiency filter (HEPA) combination respirator cartridges
approved for organic vapors, particulates, gases, and fumes.
** Half-face respirator, face shield, and safety glasses with side shields (or goggles) may be substituted with approval of
the Competent Person.
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TABLE 7-3
PLANNED LEVELS OF PERSONAL PROTECTION FOR EACH ACTIVITY
Field Activity
A.

Non-Intrusive Activities
1.
2.

B.

D
D

Drilling ..................................................................................
Excavation .............................................................................
Equipment Decontamination .................................................

D
D
D

Remedial Activities
1.

*

Site Reconnaissance ..............................................................
Support Zone Activities.........................................................

Intrusive Activities
1.
2.
3.

C.

Level of Protection

To be determined ...................................................................

D

These are the levels of protection at which work will commence during the various activities on the site. Due to
onsite conditions, and as directed by the Site Health and Safety Officer, it may become
necessary to upgrade or downgrade the level of personal protection.
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2.

Recognition and Treatment
Any person who observes any of the following forms of heat stress, either in
himself or in another worker, will report this information to the Competent Person as
soon as possible.
a.

b.

c.

Heat Rash (or prickly heat):
Cause:

Continuous exposure to hot and humid air, aggravated by
chafing clothing.

Symptoms:

Eruption of red pimples around sweat ducts accompanied
by intense itching and tingling.

Treatment:

Remove source of irritation and cool skin with water or
wet cloths.

Heat Cramps (or heat prostration):
Cause:

Profuse perspiration accompanied by inadequate
replenishment of body water and electrolytes.

Symptoms:

Sudden development of pain and/or muscle spasms in the
abdominal region.

Treatment:

Remove the worker to the Contamination Reduction
Zone. Provide fluids orally. Remove protective clothing.
Decrease body temperatures and allow a period of rest in
cool location.

Heat Exhaustion
Cause:

Overexertion in a hot environment and profuse
perspiration accompanied by inadequate replenishment of
body water and electrolytes. A serious condition.

Symptoms:

Muscular weakness, staggering gait, nausea, dizziness,
shallow breathing, pale and clammy skin, approximately
normal body temperature.

Treatment:

Perform the following while simultaneously making
arrangements for transport to a medical facility:
Remove the worker to the Contamination Reduction
Zone. Remove protective clothing. Lie the worker down
on his or her back, in a cool place, and raise the feet 6 to
12 inches. Keep warm, but loosen all clothing. If
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conscious, provide sips of a salt water solution, using one
teaspoon of salt in 12 ounces of water. Transport the
worker to a medical facility.
d.

Heat Stroke
Cause:

7.4

Same as heat exhaustion.
condition.

An extremely serious

Symptoms:

Dry and hot skin, dry mouth, dizziness, nausea, headache,
rapid pulse.

Treatment:

Cool worker immediately by immersing or spraying with
cool water or sponge bare skin after removing protective
clothing. Transport to hospital.

Cold Exposure

Exposure to cold weather, wet conditions and extreme wind-chill factors may result in
excessive loss of body heat (hypothermia) and/or frost bite. To guard against cold exposure
and to prevent cold injuries, appropriate warm clothing should be worn, warm shelter must be
readily available, rest periods should be adjusted as needed, and the physical conditions of
onsite field personnel should be closely monitored. Personnel and supervisors working onsite
will be made aware of the signs and symptoms of frost bite and hypothermia such as shivering,
reduced blood pressure, reduced coordination, drowsiness, impaired judgment, fatigue, pupils
dilated but reactive to light, and numbing of the toes and fingers. The potential for wetting of
protective clothing should be of concern, since wet clothing (from sweat or splashes) will
provide poor insulation against the cold.
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TABLE 7-4
ACTION LEVELS DURING INTRUSIVE ACTIVITIES
Instrument readings in breathing zone unless otherwise noted.
Each action level is independent of all other action levels in determining responses.
Organic Vapors (PID)
0-1 ppm Above
Background
1-5 ppm Above Background,
Sustained Reading
5-25 ppm Above
Background
Sustained Reading

Responses
" Continue work activities
" Level D+ protection
" Continue monitoring every 10 minutes/every sample retrieved
" Continue work activities
" Level C protection
" Continuous monitoring
" Discontinue work activities
" Withdraw from area; shut off all engine ignition sources
" Allow hole to vent
" Continuous monitoring for organic vapors 200 ft. downwind

Dust

Responses

Visible Emissions Above
Background at Site Boundary

" Discontinue work activities and employ dust suppression (water)
before resuming work

NOTES: Air monitoring for action levels will occur in the breathing zone 30" above the test pit or borehole. Readings will
be recorded in the excavation/borehole, but will not be used for action levels.
If action levels for any one of the monitoring parameters is exceeded, the appropriate responses listed in the right hand
column should be taken.
If instrument readings do not return to acceptable levels after the hole has been vented for a period of greater than one-half
hour, the hole will be abandoned.
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8.0

SITE CONTROL

In order to keep unauthorized personnel from entering the work areas during intrusive
activities without proper protective equipment, and for good control of overall Site safety, two work
zones will be established. The two work zones are the Support Zone and the Contamination
Reduction Zone/Exclusion Zone. Actual zone width will be determined by optimal size of work area
and by local obstructions. A brief description of the work zones follows.
8.1

Support Zone

The Support Zone at the Site will be a mobile unit (automobile) including a cellular
telephone for communication. The Support Zone will be located as near as practicable to the
active work areas and decontamination areas.
8.2

Contamination Reduction Zone/Exclusion Zone

Due to the environmental setting for this project, the Contamination Reduction Zone
(CRZ) and Exclusion Zone (EZ) will be incorporated into one zone at each active test pit (or
boring) location. This zone will be mobile and the location will be dependent upon where the
active work is located. The decontamination of personnel, light equipment, and heavy
equipment will be performed as described in Section 13.
8.3

Temporary Storage Facilities

A temporary storage location will be established at the Site for the storage of any
decontamination water and disposable clothing. The facility will be situated away from
vehicular and pedestrian traffic.
8.4

Site Visitation

All Site visitors must meet the same requirements of onsite workers (i.e., 40 hour
OSHA-approved training, Site-specific safety training, and medical surveillance) before going
into any active Contamination Reduction Zone/Exclusion Zone. Because of the nature of the
work, the work zone will be continually supervised. Signs will be used to prevent the entrance
of unauthorized visitors. All visitors must supply their own personal protective equipment.
The names of all visitors to the Site shall be recorded in the Site Visitor Log,
Attachment C of the Site Security Plan. The following information pertinent to each visitor
shall also be recorded in the log: date of visit, company affiliation of the visitor, and purpose of
the visit.
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9.0

PERSONAL SAFETY RULES

The following rules apply to personal safety for all LiRo employees on this project:
•
equipment.
•

Personnel onsite must use the buddy system when wearing respiratory protective

Visual contact must be maintained between crew teams onsite.

•
Any practice that increases the probability of hand-to-mouth transfer and ingestion of
materials is prohibited in any area designated as contaminated. These practices include as a minimum
eating, drinking, chewing gum or tobacco, and smoking.
•
Hands and face must be thoroughly washed upon leaving the work area, and before
engaging in any other activities, especially eating or drinking.
•
Due to interference of facial hair with the mask-to-face seal on air-purifying respirators,
personnel working onsite will not be permitted to wear facial hair that interferes with the seal.
•
Contact with contaminated surfaces or surfaces suspected of contamination should be
avoided. Site personnel should avoid walking through puddles, mud, or other discolored areas, and
should not kneel or sit on the ground.
•

Field personnel, shall be familiar with the physical characteristics of the site, including:
–
–
–
–
–

wind direction in relation to the working area
accessibility to associates, equipment, and vehicles
communications
work zones
site access

•
Medicine and alcohol can exacerbate the effect from exposure to toxic chemicals.
Prescribed drugs should not be taken by field personnel where the potential for absorption, inhalation,
or ingestion of toxic substances exists unless specifically approved by a qualified physician.
Alcoholic beverage and controlled substance intake is strictly forbidden during onsite operations.
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10.0

PERSONAL PROTECTION

Based on the results of the previous investigation conducted at the Site, all Site work is
planned to begin in Level D personal protective equipment (PPE). However, if unexpected levels of
hazardous materials are encountered, various levels of protection will be available during intrusive
activities. Components of all levels of personal protection that will be available are listed in Table 72. Planned levels of protection for various activities are given in Table 7-3.
In the event that unexpected levels of organic vapors are encountered, any personnel working
at Level D or D+ protection will be required to upgrade to Level C PPE (i.e., respirator) per the
monitoring criteria detailed in Section 9.0. The Competent Person will consult with the HSO to decide
if and when Level D+ protection may be resumed, or if a higher level of personal protection is
required.
Some modification in safety equipment may be implemented in order to balance concerns for
full contaminant protection against concerns for the possibility of heat stress resulting from the need to
wear more restrictive protective equipment. Such modifications may be implemented only if approved
in advance by the Competent Person, following consultation with the HSO. Protective equipment
which fully complies with the requirements of all required levels of protection will be immediately
available at all times on the site.
Level C respiratory protection will normally be provided using NIOSH-approved full-face
respirators, with P100 combination filter cartridges approved for removal of organic vapors,
particulate, gases, and fumes. The HEPA filter cartridges will be changed at the end of each work day
or when breakthrough occurs, whichever comes first. All project field personnel will be fit-tested for
respirators. Due to difficulties in achieving a proper seal between face and mask, persons with facial
hair will not be allowed to work in areas requiring respiratory protection. LiRo’s complete respiratory
protection program requirements for the project are included in Appendix C.
During the remediation and construction phases of the project, dust conditions will be visually
monitored daily by the supervising field engineer/geologist continuously throughout the work day.
Water spraying or misting will be used will be used to control dust associated with soil excavations
and borings. Spraying water shall be repeated at such intervals as to keep all parts of the disturbed
area at least damp at all times, and the Contractor shall have sufficient suitable equipment on the job to
accomplish this. Should visible dust emissions become evident, the supervising engineer/geologist
will inform the Contractor immediately to implement corrective measures and/or to cease operations
in order to re-evaluate dust suppression methods.
Based on the results from the previous subsurface investigation, volatile organic compounds
(VOCs) are not anticipated at this Site and therefore, Work Zone air monitoring will not be required
during the RI phase of the project.
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11.0

AIR MONITORING

We do not anticipate that air monitoring in the Breathing Zone will be required as part of this
RI or during Site remediation. If unexpected levels of VOCs are encountered during the project, air
monitoring will be performed in accordance with the guidelines below and as summarized in Table 74.
Air monitoring equipment will be calibrated daily and all data will be recorded in the field notebook
and transferred to Instrument Reading Logs (Appendix B). Each day, intrusive work will not begin
until the instruments are calibrated and background levels are taken and recorded. All air monitoring
results will be recorded in the field notebook and will be transferred to Instrument Reading Logs.
Current project work plans do not require the disturbance of asbestos. However, if asbestos
abatement is necessary during the scope of this project, all applicable notifications will be made in
accordance with NYSDOL regulations and asbestos air monitoring will be performed using stationary
air monitoring equipment in accordance with NYSDOL regulations.
11.1

Total Volatiles

During intrusive activities, air monitoring for total volatiles (organic vapors) will be
performed using a photoionization detector (MiniRae 2000, or equivalent) equipped with the
standard probe which contains a 10.6 eV lamp. When readings less than 5 ppm above
background in the breathing zone are observed consistently, monitoring will take place at least
every 10 minutes or for every sample retrieved. If readings from 5-25 ppm above background
in the breathing zone are observed, and all other air monitoring action levels indicate that
drilling can proceed, monitoring will take place continuously. If organic vapor readings
continue to exceed 25 ppm above background in the breathing zone, or other instrument
readings continue to necessitate work suspension, intrusive activities will be halted and the
level of protection used by onsite personnel will be reassessed.
11.2

Work Stoppage Responses

The following responses will be initiated whenever one or more of the action levels
necessitating a work stoppage is exceeded:
(1)
The Competent Person will be consulted immediately.
(2)
All personnel (except as necessary for continued monitoring and contaminant
mitigation, if applicable) will be cleared from the work area (e.g. from within the
Exclusion Zone).
(3)
Monitoring will be continued until intrusive work resumes or the excavation is
backfilled.
(4)
If applicable, all containment structure will be sealed and negative air filtration
units will be maintained in their operational condition. Engineering controls and work
practices will be instituted to reduce the airborne concentration of the above stated
contaminants.
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Any chemical release to air, water, or soil must be reported to the Competent Person at
once. Any exposure resulting from protective equipment failure must be immediately
reported to the Competent Person and to the HSO in writing within 24 hours.

11.3

Calibration of Air Monitoring Instruments
(1)
Photoionization Detector: The photoionization detector will be calibrated to an
isobutylene surrogate daily (prior to field activities) and the results will be recorded in
the field log book and transferred to Instrument Reading logs.
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12.0

HANDLING OF SAMPLES

The collection and analysis of samples will require caution, not only to ensure safety of site
sampling and support personnel, but also to ensure accuracy of results. To minimize hazards to lab
personnel, sample volumes will be no larger than necessary, and the outside of all sample containers
will be wiped clean prior to shipment.
To preserve sample integrity and to prevent contamination escape, packaging of samples shall
follow appropriate protocols. All samples will be placed in a sealed shipping container prior to
shipment.
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13.0

DECONTAMINATION PROCEDURES
13.1

Decontamination of Personnel

Decontamination of personnel will be performed at each Contamination Reduction
Zone/Exclusion Zone. This can be accomplished by washing and rinsing outer gloves and
outer boots over a completed excavation. Disposable clothing can then be removed and
discarded into a trash can with a plastic liner. If personnel are in Level C protection, the above
procedures will be followed and the respirator will be removed, sanitized, and placed in a
plastic bag. Decontamination procedures for various levels of personnel protection are
provided in Appendix D.
13.2

Decontamination of Equipment
13.2.1 Light Equipment - Decontamination of light equipment (such as tools,

containers, monitoring instruments, radios, clipboards, etc.) will be accomplished by wiping
equipment off with clean, damp cloths. The cloths can be discarded in the trash can with the
disposable clothing.
13.2.2. Heavy Equipment - Decontamination of large sampling equipment (i.e., the
excavator, drilling equipment) will be carried out as follows. At test pit/boring locations
showing no evidence of contamination, the excavator bucket/grilling equipment will be drybrushed to remove residual soil prior to proceeding to the next test pit/boring location. At
locations showing evidence of minor contamination, the excavator bucket/drilling equipment
will first be dry brushed and then cleaned (over the test pit/boring location) using a portable
power washer. If heavily contaminated soil (i.e., oily or very odiferous) is observed, the
machinery will be mobilized to the existing onsite decontamination pad and steam cleaned at
that location.
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14.0

EMERGENCY PROCEDURES
The most likely incidents for which emergency measures might be required are:


A sudden release of hazardous gases/vapors during intrusive work;



An explosion or fire occurring during intrusive work, or



A heavy equipment-related accident, or other accident resulting in personal injury.

Emergency procedures established to respond to these incidents are covered under the sections
that follow.
14.1

Communications

A cellular telephone will be maintained by the Competent Persons (Investigation:
Maria Drakos: 516-503-3094).
14.2

Escape Routes

Flagging will be positioned near the excavator to indicate wind direction. In the event
of a sudden release of hazardous gases or a fire, all personnel will be required to move upwind
or at 90 degrees away from the location of the release or fire. This may require personnel to
move from the Exclusion Zone directly into an offsite area without proper decontamination.
At the conclusion of the emergency, they should move to the Contamination Reduction Zone
for proper decontamination.
14.3

Evacuation Signal

In the event of a sudden release or fire requiring immediate evacuation of the site, three
quick blasts will be sounded on an air horn. Sounding the air horn will be the responsibility of
the excavator operator, the drill rig operator, or the Competent Person. The horn will be kept
in a conspicuous place for quick access by personnel during intrusive activities. The LiRo
Project Manager, the LIRR Project Manager, and the Health and Safety Officer will be notified
by telephone, and later by written report whenever a site evacuation is executed.
14.4

Fire/Explosion

It will be the responsibility of the excavator or drill rig operator to have a fire
extinguisher available at the active work location. The operator will have further responsibility
of taking fire prevention measures such as the continuous removal from the rig of accumulated
oil, grease, or other combustible materials. In the event of an excavator/drill rig fire or other
fire that cannot be controlled with available equipment, or in the event of an explosion, the
local fire department will be summoned immediately by the Competent Person, who shall
apprise them of the situation upon their arrival. LIRR will also be notified.
14.5

First Aid

First aid for personal injuries will be administered by the Competent Person. If a site
worker should require further treatment, he will be transported to the hospital in a vehicle
maintained onsite for this purpose, or an ambulance will be summoned. The onsite vehicle
will carry written direction to the hospital as well as a map showing the route.
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All accidents, however insignificant, will be reported to the Competent Person.
Personnel designated to administer first aid will have received a minimum of eight hours
training in first aid and CPR, and be certified by the American Red Cross.
14.6

Spill Incidents

In the event of a spill or release of any hazardous or environmentally-threatening
substance, the LIRR Movement Bureau must be notified immediately at 718-558-8204. The
Movement Bureau will perform notification of the incident to NYSDEC.
14.7

Emergency Assistance

The following list of names, telephone numbers, and location of police, fire, hospital,
and other agencies whose services might be required, or from whom information might be
needed, will be carried in the onsite vehicle.
St. Catherine of Siena Medical Center-50 Route 25A, Smithtown, NY, (631) 862-3000
Fire Department: 911
Police Department: 911
Poison Control: 1 (800) 222-1222
NYSDEC Emergency Hotline: 1-800-457-7362
LIRR: Maria Hall: (O) 718-558-3826
(C) 516-315-2681

The route to the hospital (shown on Figure 13-1, the following page) is as follows:
Turn left onto NY-25A/St. Johnland Rd.
Turn left
Slight right
Turn left
Arrive at St. Catherine of Siena Medical Center
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FIGURE 14-1: ROUTE TO HOSPITAL
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If an ambulance should have to be called to the Site, the injured person should
meet the ambulance outside the CRZ/Exclusion Zone if possible. If a head or spinal injury is
suspected and the person is unconscious, medical personnel may have to come into the
CRZ/Exclusion Zone. Medical personnel will be given the minimum amount of protective
equipment necessary to ensure their safety while providing medical attention. If circumstances
permit, proper decontamination procedures will be followed upon leaving the CRZ/Exclusion
Zone.
14.8

Reports
Standard OSHA formats will be used for reporting any emergencies that occur on the

site.
14.9

Accident Investigations and Reporting
14.9.1 Accident Investigations
All accidents requiring first aid which occur incidental to activities onsite will
be investigated. The investigation format will include the following:




Interviews with witnesses,
Photos, if applicable, and
Necessary actions to alleviate the problem.

14.9.2 Accident Reports
In the event that an accident or some other incident such as a fire or an
overexposure to toxic chemicals occurs during the course of the project, the HSO will
be telephoned within one hour and receive a written notification within 48 hours. The
report shall include the following:













Name, telephone number, and location of the contractor (if not LiRo personnel)
Name and title of person(s) reporting
Date and time of accident/incident
Location of accident/incident, (i.e., building number, facility name)
Brief summary of accident/incident giving pertinent details, including type of
operation ongoing at the time of the accident
Cause of accident/incident
Casualties (fatalities, disabling injuries)
Details of any existing chemical hazard or contamination
Estimated property damage, if applicable
Nature of damage, effect on contract schedule
Action taken to insure safety and security
Other damage or injuries sustained (public or private)
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15.0

SAFETY CONCERNS AND CONTINGENCY MEASURES DURING DRILLING
OPERATIONS

Normally, it is the subsurface soil sampling program that poses the greatest potential threat to
the safety of site personnel. Soil Excavations and drilling at the Site will be conducted under the
OSHA Safety and Health Standards (29 CFR 1926/191) relative to heavy equipment operation. The
following sections describe specific safety measures to be implemented during various phases of
intrusive activities.
15.1

Intrusive Activities

An Active Exclusion Sub-Zone will be established in the vicinity of the intrusive
activities.
If underground storage tanks (USTs), metal, or concrete are penetrated, or if for any
reason, vapors are encountered during intrusive work, activities will cease immediately. A
field-time decision will be made by the project geologist/ Competent Person after an evaluation
of the situation.
15.2

Investigation Derived Waste

Any soil cuttings generated by the Site investigation will be containerized and disposed
of properly following the results of the waste characterization sample analysis. The purge
water generated during monitoring well development and groundwater sampling will be
discharged to the ground. Any excavated soils staged onsite pending transportation offsite
will be covered with plastic sheeting at the end of every shift.
15.3

Decontamination Water

Water generated from the decontamination of equipment in the CRZ will be allowed to
percolate into the ground surface. If soil PID screening suggests that highly contaminated soils
are present, the decontamination water will be drummed and staged at the site for later
transport and disposal at a commercial disposal facility.
15.4

Waste Management and Spill Control Plan

LiRo’s Waste Management and Spill Control Plan for these activities is provided in
Appendix E. This plan addresses the project procedures for waste handling, storage and
disposal as well as emergency spill response.
15.5

Community Protection

To control dust during intrusive activities, water will be sprayed in the work zone to
prevent the dust levels from escaping the Site and impacting the community. Spraying water
shall be repeated at such intervals as to keep all parts of the disturbed area at least damp at all
times, and the Contractor shall have sufficient suitable equipment on the job to accomplish
this. The application rate will be controlled so as to prevent surface runoff into nearby storm
sewer manholes and catch basins.
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15.5.1 Community Air Monitoring
Ambient air quality monitoring will be performed along the Site’s perimeter
during soil excavation and fill placement, and also during any drilling of soil borings.
This is in addition to the normal monitoring of the work area for worker health and
safety. Real time monitoring for VOCs will be measured utilizing a PID. An
automated and continuous-reading dust monitor will be used to monitor for particulate
levels.
If above background air monitoring results are encountered in the worker
breathing zone for VOCs, community air monitoring will be conducted in compliance
with the Community Air Monitoring Plan (CAMP) outlined below.
15.5.1.1 Organic Vapor Initial Monitoring
Volatile organic compounds will be monitored hourly upwind and downwind
at the perimeter of the work area during all ground intrusive activities. If total organic
vapor levels at the perimeter downwind location exceed the perimeter upwind location
by 5 ppm, the Vapor Emission Response Plan must be implemented.
15.5.1.2 Vapor Emission Response Plan
If the downwind work area perimeter organic vapor concentration exceeds the
upwind work area perimeter concentration by 5 ppm but less than 25 ppm, the
following action will be taken:


Every 30 minutes, monitor the perimeter work area location.



Every 30 minutes, monitor the organic vapor concentration 200 feet downwind of
the perimeter work area or half the distance to the nearest receptor, whichever is
less. 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 Emission
Response Plan will be implemented.



Work activities can resume only after downwind 200 foot reading and the 20 foot
zone reading are <5 ppm above the perimeter work area upwind concentration. In
addition, the downwind perimeter work area concentration must be <25 ppm above
the upwind work area perimeter concentration.
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15.5.1.3 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:


Halt work;



The NYSDEC, NYSDOH and LIRR will be notified and advised of the situation;



Local police and fire department contacts will be notified and advised of the
situation;



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.

15.5.1.4 Particulate Monitoring
Particulates will be monitored upwind and downwind by visual inspection
during boring and test pitting activities. If visible dust emissions are observed, all work
activities must be stopped and dust suppression methods will be deployed.
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16.0

SAFETY CONCERNS AND CONTINGENCY MEASURES DURING COLLECTION
OF RIVER SEDIMENT SAMPLES
The scope of work includes the collection of one or more sediment samples from the bottom of
the Nissequogue River adjacent to the site. No data on the bathymetry of the river is available
at this time; however it is assumed that river depths are shallow in the Site vicinity, and that
sample collection will be feasible by wading into the river and standing during collection of the
sample(s).
16.1

Safety Criteria for Entering the River

Entry into the river may only be performed during daylight hours with sufficient time to
permit completion of all work before sundown. Sample collection may only be performed
when the lesser of the following two criteria are met:



the depth of water is three (3) feet or less; and
the water is shallow enough to allow rescue personnel to enter the water at a
running pace.

Sample collection will be performed using the “buddy system”, i.e. a “watch person”
will be stationed on shore during the entire time the sample collection person enters the river
until he or she exits and reaches shore.
16.2

Personal Protection during River Sampling

A U.S. Coast Guard-approved life jacket or buoyant work vest and wading boots of
appropriate height shall be worn by personnel at all times while working in the river. Both the
sampling personnel and “watch personnel” shall be visible to each other at all times.
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APPENDIX A
FIELD ACTIVITY FORMS

LiRo Engineers, Inc.
3 Aerial Way
Syosset, NY 11791

INSTRUMENT READING LOG
Project: _______________________________

Job No.: ____________________________

Date: _________________________________

Operator: ___________________________

Instrument: ____________________________

Calibration: _________________________
Amt. Component. Date

Sampling Technique: ___________________________________________________________
Wind Speed/
Temperature Range: _______________ Humidity: ______________ Direction: ___________
Sample Interval: _______________________________________________________________
Background Reading: ___________________________________________________________
Action Level/Response: _________________________________________________________

Time

Location/Task

Reading (units)

Detection Limit (Scale)

LiRo Engineers, Inc.
3 Aerial Way
Syosset, NY 11791

GENERAL SITE SAFETY RULES FOR CONTRACTORS
RECEIPT

Receipt of “Contractor Site Safety Rules Checklist” is hereby acknowledged. The information contained within has been
read and will be adhered to when performing obligations on behalf of LiRo.

Executed this ____________ day of ______________, 20_____

By: ________________________________________________
(Signature)

____________________________________________________
(Name Printed)

____________________________________________________
(Title)

For: ________________________________________________
(Company Name)

____________________________________________________
(Company Address)

____________________________________________________

____________________________________________________
(Phone Number)

LiRo Engineers, Inc.
3 Aerial Way
Syosset, NY 11791

ONSITE SAFETY BRIEFING
Date: ____________________

Project: __________________________________

Meeting Conducted By: ___________________________________________________

Name

______________________________________________

______________________________________________

______________________________________________

______________________________________________

______________________________________________

______________________________________________

______________________________________________

______________________________________________

______________________________________________

______________________________________________

______________________________________________

______________________________________________

______________________________________________

LiRo Engineers, Inc.
3 Aerial Way
Syosset, NY 11791

HAZARDOUS WASTE ACTIVITIES
HEALTH & SAFETY CHECKLIST
Project: ____________________________________

Project Manager: ____________________________________

Onsite Health & Safety Officer: ____________________________________

The Project Manager or onsite Health and Safety Officer will signify the completion of the following items by initializing
and dating each item.

Initial

Date

Site health and safety plan prepared and
approved by health and safety manager

________

________

• Have received initial (24 or 40 hr.) training

________

________

• Have received annual 8 hr. refresher training

________

________

________

________

________

________

All employees who will be onsite:

• Have reviewed the site health and safety plan
and received pre-job briefing
• Have received respiratory protective equipment
training including SCBA if required
• Have received negative pressure respirator fit test

________

________

• Have had a medical exam within the past 12 months

________

________

This form is to be submitted to the health and safety director prior to onsite work which may involve
exposure to hazardous materials.

LiRo Engineers, Inc.
3 Aerial Way
Syosset, NY 11791
CONTRACTOR SITE SAFETY RULES CHECKLIST

The following checklist shall be reviewed and signed by the prime contractor, and his subs, and LiRo’s project
manager or job site supervisor of designees, prior to the scheduled start of a job. While the job is in progress,
where applicable, hazardous operations permits shall be obtained on a daily basis, or more frequently, as
appropriate to assure safety.
General
G

All vehicles shall observe a maximum speed limit of 10 MPH, unless otherwise posted. There
will be no passing of moving vehicles at job sites when narrow roads and short-sight distances
exist.

G

Hard hat and approved eye protection are required at all times except in designated areas.

G

Smoking or eating is permitted only in designated areas.

G

Contractor is expected to maintain good housekeeping during the duration of work. Daily trash
pickup is required. At the end of the job the Contractor shall leave the job site in at least as good
an appearance and condition as it was found.

G

Contractor is to provide first-aid kit. Contractor hereby prescribes emergency hospital as
indicated below:
Hospital: ________________________ Phone: ________________________
Address: _______________________________________________________

G

Review with site supervisor the emergency evacuation route and telephone location. In case of
emergency, notify site supervision immediately and call the appropriate service.
Fire Department: ________________________________________________
Ambulance: ____________________________________________________
Sheriff: ________________________________________________________

G

LiRo work rules also prohibit:
•
•
•
•
•
•
•

G

Possession or consumption of intoxicants or illegal drugs or narcotics
Violation of Federal and State safety regulation
Gambling
Possession of firearms
Fighting, horseplay, or practical joking
Sabotage or pilfering
Running, except in an emergency

All accident (personal injury or property damage) shall be reported to the LiRo supervisor as soon as
emergency conditions no longer exist. The person involved shall make a written accident report prior to
leaving the site, unless prevented by emergency conditions, e.g., injury.

CONTRACTOR SITE SAFETY RULES CHECKLIST (Continued)

G

There shall be no personnel on the work site except for authorized contractor/subcontractor
employees without LiRo management approval.

G

LiRo representative has discussed with the contractor and his subcontractors, the nature of the
potential hazards that may be encountered.

Hazardous Atmospheres and Hazardous Environments
G

Contractor shall provide his own calibrated combustible gas/oxygen analyzer or other
instruments for checking areas before confined space, hot work, or other work in hazardous
atmospheres or environments. Contractor is responsible for all testing and monitoring required
by applicable regulations. No testing by LiRo shall be in lieu of above requirements.

G

Contractor shall provide a standby during confined space work and a fire watch during hot work.

G

Hot work, confined space entry, line opening procedures, scaffolding, use of heavy equipment,
excavations and trenching, and other planned hazardous atmospheres and hazardous
environment activities shall be reviewed with site supervisor before commencing work.

G

Contractor personnel shall know the location of the nearest fire extinguisher, fire water line,
safety shower, and eye bath.

G

Any change of conditions around hot work, confined space, or other hazardous atmospheres or
hazardous environment areas which could affect pervious test readings or safety conditions shall
invalidate all permits and approvals. Retesting or reevaluation of the area, by a designated
person, is required before work can be resumed.

Contractors are expected to brief their employees and enforce these rules. LiRo management may stop
or suspend work, at no cost to LiRo, any time the Contractor fails to comply with LiRo Safety
Requirements.

________________________
Contractor Signature

___________ _______________________________
Date
LiRo Representative Signature

________________________________
Name Printed

________________________________
Name Printed

__________
Date

LiRo Engineers, Inc.
3 Aerial Way
Syosset, NY 11791

REPORT OF ACCIDENT INJURY
Project: ___________________________________ Date of Occurrence: _____________

Location: (be specific) _________________________________________________________________
___________________________________________________________________________________
Type of Occurrence: (check all that apply)
G Disabling Injury
G Other Injury
G Property Damage
G Equipment Failure
G Chemical Exposure
G Fire
G Explosion
G Vehicle Accident
G Other (explain) _____________________________________________
_________________________________________________________
Witnesses to Accident/Injury: (and office)
___________________________

___________________________

___________________________

___________________________

___________________________

___________________________

Injuries:
Name of Injured: _____________________________ Office: ______________________
What was being done at the time of the accident/injury?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Nature of the Accident/Injury: ______________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________

What caused the Accident/Injury? ____________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
What corrective action will be taken to prevent recurrence? _______________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________

Signatures:
Health and Safety Officer __________________________________

Date: _____________

Project Manager _________________________________________

Date: _____________

Reviewer _______________________________________________

Date: _____________

Comments by Reviewer: __________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

LiRo Engineers, Inc.
3 Aerial Way
Syosset, NY 11791

ONSITE SAFETY BRIEFING
Date: ____________________

Project: __________________________________

Meeting Conducted By: ___________________________________________________

Name
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________
______________________________________________

LiRo Engineers, Inc.
3 Aerial Way
Syosset, NY 11791

TAILGATE SAFETY MEETING
Date: ____________________
Customer: _____________________________________________
Specific Location: ___________________________________________________________________
Safety Topics Presented:
Protective Clothing/Equipment: _________________________________________________________
___________________________________________________________________________________
Chemical Hazards: ____________________________________________________________________
____________________________________________________________________________________
Physical Hazards: _____________________________________________________________________
____________________________________________________________________________________
Emergency Procedures: ________________________________________________________________
____________________________________________________________________________________
Hospital/Clinic: _________________________
Paramedic Phone: _______________________

Phone: __________________________________

Hospital Address: _____________________________________________________________________
Special Equipment: ___________________________________________________________________
____________________________________________________________________________________
Other: _____________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
Attendees:
Name Printed:
______________________________
______________________________
______________________________
______________________________
______________________________
______________________________

Signature:
______________________________
______________________________
______________________________
______________________________
______________________________
______________________________

Meeting conducted by:
______________________________
Name Printed

______________________________
Signature

APPENDIX B
STANDARD OPERATING SAFETY PROCEDURES

TABLE B-1

OPERATIONAL SAFETY RULES
•

No visitors shall be allowed onsite without the express permission of LiRo.

•

Onsite personnel must use the buddy system when wearing respiratory protective equipment. A third
person, suitable equipped, is required as a safety backup during initial site entries.

•

During day-to-day operations, onsite workers will act as a safety backup to each other. Offsite personnel
will provide emergency assistance.

•

Wind indicators will be set up so as to be visible from the Exclusion Zone.

•

Backhoes/drilling rigs will be kept clean and free of accumulated greases, oils, and other combustible
materials.

•

No containers or fuels or other flammables will be kept within 100 feet of any excavator or drilling rig.

•

Daily briefings will be held to review site hazards, changes in level of personal protection required,
special safety precautions for assigned work activities, and emergency response.

•

All personnel going onsite must be thoroughly briefed on anticipated hazards, and trained on equipment to
be worn, safety procedures emergency procedures, and communications.

APPENDIX C
LiRo Engineers, Inc.
RESPIRATORY PROTECTION PROGRAM

RESPIRATORY PROTECTION PROGRAM
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ATTACHMENTS

AS REFERENCED IN LIRO ENGINEERS
RESPIRATORY PROTECTION PROGRAM

EXHIBIT 1

Classification and Description of Respirator

EXHIBIT 2

Capabilities and Limitations for Respirators

EXHIBIT 3

Procedures for Conducting a Qualitative Fit-Test

EXHIBIT 4

Respirator Fit Test and Training Record

EXHIBIT 5

Respirator Inspection Chart

LiRo Engineers, Inc.
RESPIRATORY PROTECTION PROGRAM
1.0

PURPOSE

The standard established uniform guidelines for complying with the requirements of the Occupational Safety and
Health Administration (OSHA) for Respiratory Protection, Title 29, Part 1910, Section 134 of the Code of Federal
Regulations, and provides organization-wide procedures for the proper selection, use and care of respiratory protective
equipment.

2.0

SCOPE

This standard applies to all LiRo projects with potentially airborne exposure.

3.0

POLICY

Every consideration will be given to the use of effective administrative and engineering controls to eliminate or
reduce exposure to respiratory hazards to the point where respirators are not required in controlling toxic substances,
appropriate respiratory protective equipment will be provided by the company at no charge to the employee.

Respiratory protective devices will be appropriate for the hazardous material(s) involved, and the extent and
nature of the work requirements and conditions.

Employees required to use respirators will be properly fitted, appropriately tested, medically screened, and
thoroughly trained in their use.

4.0

CODES AND REGULATIONS

General applicability of Codes and Regulations. Except to the extent that more stringent requirements are written
directly into this standard, all applicable codes and regulations have the same force and effect as if copied directly into this
standard.

FEDERAL REGULATIONS: Those standards governing the development of this program include, but are not limited to,
the following:

RP-1

Asbestos Regulations - Industrial
Title 29, Part 1910 Section 1001 of the Code of Federal Regulations

Asbestos Regulations - Construction
Title 29, Part 1926, Section 58 of the Code of Federal Regulations

Respiratory Protection
Title 29, Part 1910, Section 134 of the Code of Federal Regulations

Access to Employee Exposure and Medical Records
Title 29, Part 1910, Section 20 of the Codes of Federal Regulations
NIOSH/MSHA Approvals for Respirators
Title 42 CFR 84, of the Code of Federal Regulations

American National Standards Institute (ANSI)
American National Standard: Practices for respiratory Protection, Z88, 2-1980.

5.0

DESIGNATION OF ADMINISTRATOR

The designated program administrator if the Corp. Safety Officer who has the responsibility for implementation
of, and the adherence to, the provisions of this respiratory protection program. The Corp. Safety Officer will designate a
person who is responsible for the enforcement of the program at each job site. This will be the site supervisor/foreman or
on-site safety representative.
In order to comply with OSHA’s “competent person” requirements, the person designated must have two qualifications.
He or she must have experience in identifying and controlling exposures, and authority to promptly prevent and correct
hazardous conditions.

6.0

PURCHASE OF APPROVED EQUIPMENT
In order to comply with the provisions of OSHA’s Standard on Respiratory Protection, 29 CFR 1910.134, all

respiratory protective equipment will have been tested by the National Institute of Occupational Safety and Health and will
carry a joint NIOSH/MSHA approval number for that specific respirator assembly.
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7.0

RESPIRATORY SELECTION

In selecting the correct respirator for a given circumstance the following factors be taken into consideration:

Nature of the Hazard - In order to make subsequent decisions, the nature of the hazard must be identified to ensure that
an over exposure does not occur. These include oxygen deficiency, physical properties of the hazard, actual concentrations
of the toxic substances, the Permissible Exposure Limits (PEL), and the warning characteristics.

Nature of the Hazardous Operations - For proper respirator selection, it is necessary to know the details of the
operations which require employees to use devices.

These include operations or process characteristics, and work

characteristics which may necessitate alternate respirator selection.

Location of the Hazardous Area - This is important in the selection process so that a backup system may be planned, if
necessary. Respirable or emergency operations may be planned.

Time Respiratory Protection is Required - The length of time a respirator will have to be worn by an employee is a
factor which must be evaluated. This is most pronounced when using SCBA equipment where, by definition, the air
supply is limited. However, time is also a factor during routine use of air purifying respirators when the employee’s
breathing and comfort become affected by clogged filter cartridges which may need changing.
Employee’s Health - Effective usage of a respirator is dependent on an individual’s ability to wear a respirator as
determined by a physician. Most respiratory devices increase physical stress on the body, especially the heart and lungs.
Care should be taken to ensure that medical determination has been made that an individual is capable of wearing a
respirator for the duration of the work assignment (See Section 11.0 of the Standard).

Work Activity - The type of work activities to be performed while wearing a respirator is vitally important in the
respirator selection. The proper respirator will be one which is least disruptive to the task being conducted, yet providing
the desired protection.

Respirator Characteristics, Capabilities, and Limitations - The tables in Exhibits 1 and 2 have been reproduced from
ANSI Z99.2-1980. They provide a description of various respirator characteristics, capabilities, and limitations.

Protection Factors - The protection afforded by respirators is dependent upon the seal of the face piece to the face. The
degree of protection may be ascertained and a relative safety factor as designed. Protection factors are only applicable if
all elements of an effective respirator program are in place and being enforced.
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7.1

SELECTION

Where respirators are used, the Corporate Safety Officer will select, the appropriate respirator, and will ensure
that the employee uses the respirator provided.

7.2

COMFORT

Once the type of respirator has been selected, that is applicable and suitable for the purpose intended, the selection
process should give consideration to the fit and comfort of the respirator.

The employee should be given the opportunity to select a respirator which provides the most comfortable fit.
Since each respirator represents a different size and shape, a respirator which fits better during selection will provide better
protection after fit-testing. For this purpose, the employee should be shown how to access a comfortable device and should
eliminate those which are obviously ill-fitting.

An assessment of comfort should include the following points:

Chin properly placed

Fit across nose bridge

Positioning of mask on nose

Room for safety glasses

Strap tension

Distance from nose to bridge

Room to talk

Tendency to slip

Cheeks filled out

Hindrance to movement

8.0

ISSUANCE OF EQUIPMENT

When practical, respirators should be assigned to individual employees for their exclusive use and labeled for
identification in such a way as not to affect the performance of the respirator.

8.1

FITTING

After the employee has been shown how to assess a respirator, he/she should be shown how to put on a respirator,
how it should be positioned on the face, how to set strap tension and how to determine a proper fit.
Note: The instruction should take the form of a review and should not be considered the employee’s formal training.

The employee should hold each face piece up to the face and eliminate those which obviously do not give a comfortable or
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proper fit. Normally, fitting should start with a half-face mask and if a good fit cannot be found, the employee should then
try a full-face mask.

8.2

FAMILIARIZATION

Once the proper fitting respirator has been selected, the employee should don the device, adjusting the face piece
and tension straps. He/she should wear the mask for at least five minutes before taking it off and putting it on several
times, adjusting the straps each time to become familiar with the respirator and adept at setting the proper tension on the
straps.

8.3

FIT-TESTING REQUIREMENTS

OSHA requires that respirators be fitted properly and that they be tested for their face piece to face seal. There
are currently two methods acceptable for conducting these tests. Qualitative and Quantitative Fit Testing. The Qualitative
method is a fast, easily conducted test that can be performed almost anywhere, while the Quantitative method requires the
use of bulky test chambers and very expensive electronic equipment. The Quantitative method applies only to negative
pressure non-powered air-purifying respirators.

Due to numerous field locations in which fit-testing must be accomplished the Qualitative fit test shall be utilized
throughout the LiRo Group’s organization.
Qualitative fit testing is based on the wearer’s subjective response to the test agent of chemical of which the two
most popular tests are: the odorous vapor test, and the taste test. (See Exhibit 3 procedures). The following represents a
brief summary of how to conduct each of these tests.

8.3.1

ODOROUS VAPOR TEST
The odorous vapor test relies on the respirator wearer’s ability to detect odorous materials, usually isoamyl acetate

saturated material around the outside of the respirator. If the wearer is unable to smell the chemical, then a satisfactory fit
is assumed to be achieved.

When an air purifying respirator is tested by this method, it should be equipped with an inorganic vapor cartridge
which removes the test vapor from the air.

Note: This test is solely dependent upon the employees honest response there is no involuntary reaction. For that reason,
it is the preferred test method.
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8.3.2

TASTE TEST
The taste test relies upon the wearer’s ability to detect a chemical substance, usually sodium saccharin, by tasting

it inside the respirator. The test performed by placing an enclosure over the respirator wearer’s head and shoulders, and
spraying the test agent into the enclosure with a nebulizer. If the wearer is unable to taste the chemical, then a satisfactory
fit is assumed to be achieved.
Note: This test is totally dependent on the wearer’s honest indication of taste. There is no involuntary response and
therefore is not preferred as the method of testing. When conducting this type of test, the person being tested must
not be allowed to eat, drink, chew gum, tobacco, or smoke.

8.4

FIELD TEST

There are two tests that are used in the field to check the seal of the respirator. These are known as the positive
and negative pressure sealing tests. Each of these two tests must be performed every time a respirator is put on, and prior
to entering a contaminated area.

Note: Although both the positive and negative pressure tests are considered essential to a good respiratory protection
program and should always be used prior to entering an area of exposure, they are recognized solely as a field test
and cannot be substituted for the qualitative fit test.

8.4.1

POSITIVE PRESSURE TEST

1.

This test only applies to those respirators which have an exhalation valve which can be blocked. The
exhalation valve may have to be removed for the test.

2.

Close or “block off” the exhalation valve.

3.

Exhale gently into face pieces.

4.

If a slight pressure is built up, with no apparent outward leakage around face pieces to face, seal is
assumed to be satisfactory.

8.4.2

NEGATIVE PRESSURE TEST
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1.

Close the inlet opening or hose of the respirator face pieces with the hand(s), tape or the other means.

2.

Inhale gently so that the face pieces collapse slightly and hold the breath for ten seconds.

3.

If the face pieces remains slightly collapsed and no inward leakage occurs, then the face pieces to seal is
assumed satisfactory.

8.5

RECORD KEEPING OF TEST RESULTS

A summary of the test results for each employee on whom a qualitative fit test was conducted will be documented
on the Respirator Test Summary (See Exhibit 4). This record will then become a part of the employee’s medical record
and will be retained for the same time period as the medical records.

9.0

TRAINING

Respirators will not be issued to individuals (including company officials, subcontractors, or visitors) who have
not received appropriate training and medical clearance.

9.1

TRAINING PROGRAM

The extent and frequency of employee training depends primarily on the nature and extent of the hazard. As a
minimum, all employees and supervisory personnel will be trained in basic respirator practices. It must be remembered
that respirators are effective only when they are acceptable to the employee and worn properly by him/her. Because proper
use depends especially upon the wearer’s motivation, it is important that the need for the respirator be explained fully.

The basic respirator training program must include:

A discussion of the nature of airborne contaminants against which the employee must be protected and why
engineering controls have not been effective in controlling exposure to the point where respirators are not
required.

A discussion of why the respirator, which has been selected for this job, is the proper device for this particular
purpose.
Instruction on the respirator’s limitations, emphasizing such things as oxygen deficiency, toxic contaminants
which are immediately dangerous to life or health, and the need for change filter cartridges when indicated
to do so by testing, or when breathing resistance increases to an uncomfortable level.
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Instructions on how to inspect the respirator and ensure that it is in proper working condition.

Instructions on how to put on a respirator, how it should be positioned on the face, how to set strap tension and
how to wear the respirator comfortably.

Instructions on the method of fit-testing used and the proper way to conduct positive and negative pressure test
each time the respirator is put on. During this instruction, the wearer must be made to understand that the
respirator cannot be used when conditions prevent a satisfactory face piece to face seal. If this condition
cannot be corrected, the employee cannot be allowed into the area requiring the use of a respirator.

Instructions in the proper care and maintenance of the respirator.

A discussion on the value of medical surveillance and air sample monitoring.

Field training to recognize and cope with any type of emergency while using the respirator.

9.2

RESPIRATOR TRAINING RECORD

Upon completion of the basic respirator training program, the employee will be required to read and sign the
Respirator Training Record (See Exhibit 4) attesting to the fact that they have received the basic training program and fell
confident in their ability to use the respirator properly.
The signed and dated Respiratory Training Record will then become part of the employee’s medical records and
will be retained for the same period of time as those records.

10.0

CARE AND MAINTENANCE

Personnel involved in respirator maintenance must be thoroughly trained. Substitution of parts from different
brands or type of respirators invalidate approval of the device. Repairs and adjustments should never be made beyond the
manufacturer’s recommendations.

10.1

CLEANING THE RESPIRATOR
Respirators must be cleaned and disinfected after each day’s use when they are assigned to one individual or after

each use if they are assigned to more than one person following procedures are recommended for cleaning and disinfecting
the respirator:
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If required, remove and discard filters or cartridges.

Wash face piece and breathing tube in detergent and warm water (120 F) or cleaner/disinfectant solution. Use a
soft brush to facilitate removal of dirt.

Cleaner/disinfectant solutions are available from respirator

manufacturers or it can be made using a solution of water and household chemicals such as two
tablespoons of chlorine bleach to one gallon of water or one teaspoon or tincture of iodine solution is
sufficient for disinfecting.

Rinse completely in clean warm water.

Air dry in clean air.

Clean out other parts, as recommended by the manufacturer.

Inspect the valves, head straps, and other parts - replace with new parts of defective.

Place face piece in a plastic bag or container for storage in an assigned area.

Insert new filters or cartridges prior to use, making sure the seals are tight.

10.2

STORING THE RESPIRATOR

When they are not being used, respirators should be individually sealed in plastic bags and stored at convenient
locations in order to protect them against dust, sunlight, extreme temperatures, excessive moisture, or damaging chemicals.
They should be stored in such a way that the face piece and exhalation valve are not being distorted.

10.3

INSPECTING THE RESPIRATOR

All respirators should be inspected before and after use, and at least monthly by a competent person to assure that
they are in satisfactory working condition. A general inspection check list should include:

Tightness of connections
Conditions of face piece straps, connecting tubes, and cartridge

Condition of exhalation and inhalation valves: If the side of the exhalation valve gaps even slightly, it must be
replaced with a new valve.
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Pliability and flexibility of rubber parts: Deteriorated rubber parts must be replaced, unused rubber parts should be
worked, stretched and manipulated, with a massaging action.

Proper function of regulations and warning devices

Respiratory protection is no better than the condition of the respirator in use, even though it is worn
conscientiously. Frequently, random inspections must be conducted by a qualified individual to assure that the respirators
are properly selected, fitted, used, cleaned, and maintained.

Note: For a detailed respirator check list, refer to the Respirator Inspection Chart in Exhibit 5.

10.4

CARE AND MAINTENANCE RECORDS

A written record should be maintained of the Care and Maintenance program within each individual company.
Information contained on this record should include inspection reports, replacement parts used, dates of repair, cleaning
and type of disinfectant used and the names of persons doing the work.

The respirator should be identified by

manufacturer, model, and approval number. Records should be retained for a period of five years.

11.0

MEDICAL REQUIREMENTS

Employees of the LiRo Group will not be assigned to tasks requiring the use of a respirator unless it has been
determined that they are physically able to perform work, and use the respirator.

11.1

MEDICAL EXAMINATIONS

Employees who are working at or above Action Level of a toxic substance for thirty (30) days or more per year,
or who are using a negative pressure respirator, will be required to undergo a medical evaluation of the following
frequency:

Prior to assignment of a respirator for those employees who will be issued a negative pressure respirator.

At least annually thereafter.

Each procedure of the medical examination and evaluation will be performed by or under the supervision of a
licensed physician and will include, as a minimum, a chest x-ray both posterior and anterior, a medical and work history
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and special emphasis directed to the pulmonary, cardiovascular, and gastrointestinal systems to determine the presence of
any possible respiratory diseases. A pulmonary function test which will include both the maximum amount of air that can
be expired from the lungs after full inhalation (FVC) and maximum amount of air forcibly expired in one second after
exhalation (FEV10).

The only exception to this requirement, for an initial medical examination, is if the employee or company can
provide adequate records/documentation to show that he/she has been examined in accordance with the provision of this
program within the past one (1) year period.

11.2

MEDICAL FORMS

Medical surveillance will be conducted as described in the HASP. In addition to standardized questionnaires, the
physician must also be furnished with a copy of the latest OSHA standards governing the type of exposure the employee
will be involved in. A description of the employee’s duties as they relate to the exposure, the anticipated exposure level, a
description of the respiratory protection equipment to be used, and any available information from the previous medical
examinations of the employee must also be furnished to the physician.

At the conclusion of the examination, the physician will submit a written opinion which will contain the results of
the examination, conditions discovered by the physician that will prohibit the employee from using a respirator, and any
recommendations from the physician regarding the employee’s limitations. It will also contain a statement from the
physician that he/she has informed the employee of the results of the examination.
A copy of the physician’s opinion must be furnished to the employee by the company within thirty (30) days of its
receipt by the company.

11.3

MAINTENANCE RECORDS
All records pertaining to the employee’s medical examination must be retained for a period of thirty (30) years.

12.0

WORK AREA SURVEILLANCE

Although not specifically discussed in the Respiratory Protection Standard 29 CFR 1910.134, the standards
require “appropriate surveillance”.

This should include identification of the containment, nature of the hazards,

concentration at the breathing zone and, if appropriate, biological monitoring. The industrial hygienist who is conducting
the air sampling should carefully document any apparent efficiencies in surveillance necessary to the respirator program.

13.0

PROGRAM EVALUATION
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The program administration should periodically assess the effectiveness of the respiratory protection program
during all phases of operation in which respiration are being used. Frequent walk-through inspections during these
activities should be conducted to monitor and document supervisor and worker compliance with the requirements of the
program. In addition to specific evaluations of the respirator cleaning, inspection, maintenance, desired results of these
operations are consistently achieved.

14.0

VIOLATION AND DISCIPLINARY ACTION

Due to the LiRo Group’s heavy involvement in various industrial facilities, respirator protection is a crucial part
of the company’s overall safety program. As such, mandatory compliance with all aspects of this program, by those
employees required to use a respirator, is a condition of continuing employment.

14.1

DISCIPLINARY ACTION

When it has come to the attention of a supervisor that an employee has deliberately removed his/her respirator or
broken the face piece seal while in the contaminated area, the employee will be immediately suspended from work and
instructed to leave the job site pending a final disposition.
Random spot checks will be conducted to determine the effectiveness of the employee’s fit test. Should the
check, which will be a positive or negative pressure test conducted under the direction of a supervisor, indicated that the
employee’s respirator does not have satisfactory seal, the employee will be advised accordingly and instructed to leave the
contaminated area. A written citation will be issued to the employee the first time he/she fails a random check. Two such
citations on the same job will be sufficient cause for dismissal.

15.0

REPORTING RESPIRATOR PROBLEMS

Occasionally, the company may find a defect in the design or performance of a respirator. The best course to
follow is to report these findings to the administrator of the company’s respiratory protection program, which in turn,
should report to LiRo’s Safety Officer.

The respirator carries with it the approval of the National Institute of Occupational Safety and Health (NIOSH),
the Corporate Safety Officer will report the findings to the respirator’s manufacturer and to NIOSH.

This will be done by notifying the manufacturer of the defect in a report format and forwarding a copy of the
report to NIOSH. The report will include the following:
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The name, address, and telephone number of LiRo Engineers, Inc.
The name of the respirator’s manufacturer
Model number of the respirator
The name and part number (if possible) of the defective part
A brief description of the respirator’s use when the defect was discovered
A description of the defect
A description of the defects adverse effect on the respirator’s performance

This report should be addressed to the NIOSH Division of Safety Research, testing and Certification Branch, 944
Chestnut Ridge Road, Morgan Town, West Virginia 26595.
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EXHIBIT 1

CLASSIFICATION AND DESCRIPTION OF RESPIRATOR BY MODE OF OPERATION

1.0

ATMOSPHERE-SUPPLYING RESPIRATORS

A respirable atmosphere independent of the ambient air is supplied to the wearer.

Self-Contained Breathing Apparatus (SCBA). A supply of oxygen, or oxygen-generating material is carried by
the wearer. Normally equipped with full face piece, but may be equipped with a quarter-mask face piece, half-mask,
helmet, hood or mouth piece, and nose clamp.

1.1

CLOSED-CIRCUIT SCBA (Oxygen only, negative pressure or positive pressure)

1.1.A COMPRESSED OR LIQUID OXYGEN TYPE

Equipped with a face piece or mouth piece and nose clamp. High pressure oxygen from a gas cylinder passes
through a high pressure reducing valve and, in some designs, through a low-pressure admission valve to a breathing bag or
container. Liquid oxygen is concerted to low pressure gaseous oxygen and delivered to the breathing bag. The wearer
inhales from the bag, through a corrugated tube connected to a mouth piece or face piece and a one way check valve.
Exhaled air passed through check valve and tube into a container of carbon dioxide removing chemical or as the bag
deflates sufficiently to actuate an admission valve. A pressure-relief system is provided; and a manual bypass system and
saliva trap may be provided depending upon the design.

1.1.B OXYGEN-GENERATING TYPE

Equipped with a face piece or mouth piece and nose clamp. Water vapor in the exhaled breath reacts with
chemicals in the canister to release oxygen to the breathing bag. The wearer inhales from the bag through a corrugated
tube and one-way check valve at the face piece. Exhaled air passes through a second check valve breathing tube assembly
into the canister. The oxygen-release rate is governed by the volume of exhaled air. Carbon dioxide in the exhaled breath
is removed by the canister fill.

1.2

OPEN-CIRCUIT SCBA (Compressed air, compressed oxygen, liquid air, liquid oxygen).

A bypass system is provided in case of regulator failure, except on escape-type units.

1.2A

DEMAND TYPE C

Equipped with a face piece or mouth piece and nose clamp. The demand valve permits oxygen or air flow only
during inhalation. Exhaled breath passes to ambient atmosphere through a valve(s) in the face piece.

1.2.B PRESSURE-DEMAND TYPE D

Equipped with a face piece only. Positive pressure is maintained in the face piece. The apparatus may have
provisions for the wearer to select the demand or pressure-demand mode of operation, in which case the demand mode
should be used only when donning or removing the apparatus.

1.3

SUPPLIED-AIR RESPIRATOR

1.3.A HOSE MASK

Equipped with a face piece, breathing tube, rugged safety harness, and a large diameter heavy-duty non-kinking
air supply hose. The breathing tube and air-supply hose are securely attached to the harness. The face piece is equipped
with an exhalation valve. The harness has provisions for attaching a safety line.

1.3.B HOSE MASK WITH BLOWER

Air is supplied by a motor driven or hand operated blower. The wearer can continue to inhale through the hose if
the blower fails. Up to 200 feet (91 meters) of hose length is permissible.

1.3.C HOSE MASK WITHOUT BLOWER

The wearer provides motivating force to pull air through the hose. The hose inlet is anchored and filled with a
funnel or like object covered with a fine mesh screen to prevent entrance of coarse particulate matter. Up to 75 feet (23
meters) of hose length permissible.

1.4

AIR-LINE RESPIRATOR

Respirable air is supplied through a small diameter hose from a compressor or compressed-air cylinder(s). The
hose is attached to the wearer by a belt or other suitable means and can be detached readily in an emergency.

A flow-

control valve or orifice is provided to govern the rate of air to the wearer. Exhaled air passes to the ambient atmosphere
through a valve(s) or opening(s) in the enclosure (face piece, helmet, hood or suit). Up to 300 feet (91 meters) of hose
length is permissible.

1.4.A CONTINUOUS-FLOW CLASS

Equipped with a face piece, hood, helmet, or suit. At least 115 liters (4 cubic feet) of air per minute to light-fitting
face pieces and 170 liters (6 cubic feet) of air per minute to loose-fitting helmets, hoods, and suits is required. Air is
supplied to a suit through a system of internal tubes to the head, trunk, and extremities through valves located in
appropriate parts of then suit.

1.4.B DEMAND TYPE C

Equipped with a face piece only. The demand valve permits the flow of air only during inhalation

1.4.C PRESSURE-DEMAND TYPE D

Equipped with a face piece only. A positive pressure is maintained in the face piece.

1.4.D COMBINATION AIR-LINE RESPIRATORS WITH AUXILIARY SELF-CONTAINED AIR SUPPLY
Include an air-line respirator with an auxiliary self-contained air supply. To escape from a hazardous atmosphere
in the event the primary air supply fails to operate, the wearer switches to the auxiliary self-contained air supply. Devices
approved for both entry into and escape from dangerous atmospheres have a low-pressure warning alarm and contain at
least 15-minute self-contained air supply.

1.4.E COMBINATION ATMOSPHERE-SUPPLY AND AIR-PURIFYING RESPIRATORS

Provide the wearer with the option of using either of two different modes of operation:

1.

An atmosphere-supplying respirator with an auxiliary air purifying attachment which provides protection in the
event the air supply fails; or

2.

An air purifying respirator with an auxiliary self-contained air supply which is used when the atmosphere may
exceed safe conditions for use of an air-purifying respirator.

2.0

AIR-PURIFYING RESPIRATORS

Ambient air, prior to being inhaled, is passed through a filter, cartridge or canister which removes particles,
vapors, gases, or a combination of these contaminants. The breathing action of the wearer operates the non-powered type
of respirator. The power type contains a blower - stationary or carried by the wearer - which passes ambient air through an
air-purifying component and then supplies purified air to the respirator inlet covering. The non-powered type is equipped
with a face piece or mouth piece and nose clamp. The powered type is equipped with a face piece, helmet, hood, or suit.

2.1

VAPOR - AND GAS - REMOVING RESPIRATOR

Equipped with cartridge(s) or canister(s) to remove a single vapor or gas (for example, chlorine gas), a single
class of vapors or gases (for example: dust and fume), from air. Filter may be a replaceable part of a permanent part of the
respirator. Filter may be the single-use or the reusable type.

2.2

PARTICULATE-REMOVING RESPIRATORS

Equipped with filter(s) to remove a single type of particulate matter (for example: dust), or a combination of two
or more types of particulate matter (for example: dust and fume), from air. Filter may be a replaceable part of a permanent
part of the respirator. Filter may be the single-use or the reusable type.

2.3

COMBINATION PARTICULATE - AND VAPOR - AND GAS - REMOVING RESPIRATOR

Equipped with cartridge(s) or canister(s) to remove particulate matter, vapors, and gases from air. The filter may
be a permanent part, or replacement part of a cartridge or canister.

A.

Device procedures negative pressure on respiratory inlet covering during inhalation

B.

Device procedures positive pressure on respiratory inlet covering during both inhalation and exhalation.

C.

Equipped with a demand valve that is activated on initiation of inhalation and permits the flow of
breathing atmosphere to the face piece. On exhalation, pressure in the face piece becomes positive and
the demand valve is deactivated.

D.

A positive pressure is maintained in the face piece by a spring loaded or balanced regulator and exhalation
valve.

EXHIBIT 2

CAPABILITIES AND LIMITATIONS OF RESPIRATORS

1.0

ATMOSPHERE-SUPPLYING RESPIRATORS

Atmosphere-supplying respirators provide protection against deficiency and toxic atmospheres. The breathing
atmosphere is independent of ambient atmospheric conditions.

1.1

GENERAL LIMITATION

Except for some air-line suits, no protection is provided against skin irritation by material such as ammonia and
hydrogen chloride, or against sorption of materials such as hydrogen cyanide, tritium, or organic phosphate pesticides
through the skin. Face pieces present special problems to individuals required to wear prescriptive lenses (See 9.1). Use of
atmosphere-supplying respirators in atmospheres immediately dangerous to life or health is limited to specific devices
under specified conditions.

1.2

SELF CONTAINED BREATHING APPARATUS (SCBA)

The wearer carries his/her own breathing atmosphere.

1.2.A LIMITATIONS

The period over which the device will provide protection is limited by the amount of air or oxygen in the
apparatus, the ambient atmospheric pressure (service life of open-circuit devices is cut in half by a doubling of the
atmospheric pressure), and the type of work being performed. Some SCBA devices have a short service life (less than 15
minutes) and are suitable only for escape (self-rescue) from an irrespirable atmosphere.

Chief limitations of SCBA devices are their weight or bulk, or both, limited service life, and the training required
for their maintenance and sale use.

1.3

CLOSED-CIRCUIT SCBA

The closed-circuit operation conserves oxygen and permits longer service life at reduced weight. The negative
pressure type produces a negative pressure in the respiratory -inlet covering during inhalation, and this may permit leakage
of contaminants, whereas the positive pressure type always maintains a positive pressure in the respiratory-inlet covering,
and is less apt to permit inward leakage of contaminants.

1.3.A OPEN-CIRCUIT SCBA

The demand type produces a negative pressure in the respiratory-inlet covering during inhalation, whereas the
pressure-demand type maintains a positive pressure in the respiratory-inlet covering during inhalation, and is less apt to
permit inward leakage of contaminants.

1.3.B SUPPLIED-AIR RESPIRATORS
The respirable air supply is not limited to the quantity the individual can carry, and the devices are lightweight
and simple.

1.3.B.1 LIMITATIONS

Limited to use in atmospheres from which the wearer can escape unharmed without the aid of the respirator.

The wearer is restricted in movement by the hose and must return to a respirable atmosphere by reacting his/her
route of entry. The hose is subject to being severed or pinched off.

1.4

HOSE MASK

The hose inlet or blower must be located and secured in a respirable atmosphere.

1.4.A HOSE MASK WITH BLOWER

If the blower fails, the unit still provides protection, although a negative pressure exists in the face piece during
inhalation.

1.4.B HOSE MASK WITHOUT BLOWER

Maximum hose length may restrict application of device.

1.5

AIR-LINE RESPIRATOR (Continuous Flow, Demand, and Pressure-Demand Types)

The demand type produces a negative pressure in the face piece on inhalation, whereas continuous-flow and
pressure-demand types maintain a positive pressure in the respiratory-inlet covering and are less apt to permit inward
leakage of contaminants.

Air-line suits may protect against atmosphere that irritate the skin or that may be absorbed through unbroken skin.

1.5.A LIMITATIONS

Air-line respirators provide no protection if the air supply fails. Some contaminants, such as tritium, may
penetrate the material of an air-line suit and limit its effectiveness.

Other contaminants, such as fluorine, may react chemically with the material on an air-line suit and damage it.

1.5.B COMBINATION AIR-LINE RESPIRATORS WITH AUXILIARY SC AIR SUPPLY

The advantages and disadvantaged, expresses above, of the mode of operation being used will govern. The mode
with greater limitations (air-purifying mode) will mainly determine the overall capabilities and limitation of the respirator,
since the wearer may for some reason fail to change the mode of operation even though conditions would require such a
change.

2.0

AIR-PURIFYING RESPIRATORS

2.1

GENERAL LIMITATIONS

Air purifying respirators do not protect against oxygen-deficient atmospheres, nor against skin irritations by, or
sorption through the skin, of airborne contaminants.

The maximum contaminant concentration against which an air-purifying respirator will protect is determined by
the design efficiency and capacity of the cartridge, canister, or filter, and face piece-to-face seal on the user. For gases and
vapors, the maximum concentration for which the air-purifying element is designated is specified by the manufacturer or is
listed on labels of cartridges and canisters.

Non-powered air purifying will not provide the maximum design protection specified unless the face piece or
mouth piece/nose clamp is carefully fitted to the wearer’s face to prevent inward leakage (See 7.2). The time period over
which protection is provided is dependent on canister, cartridge, or filter type; concentration of contaminant; humidity
levels in the ambient atmosphere; and the wearer’s respiratory rate.

The proper type of canister, cartridge, or filter must be selected for the particular atmosphere and conditions.
Non-powered air-purifying respirators may cause discomfort, due to noticeable resistance to inhalation. This problem is
minimized in powered respirators.

Respirators face piece present special problems to individual required to wear

prescription lenses (See 9.1). These devices do have the advantage of being small, light, and simple in operation.

Use of air-purifying respirators in atmosphere immediately dangerous to life or health is limited to specific
devices under specific conditions.

2.2

VAPOR AND GAS-REMOVING RESPIRATORS

2.2.A LIMITATIONS

No protection is provided against particulate contaminants. A rise in canister or cartridge temperature indicates
that a gas vapor is being removed from the inspired air.

An uncomfortably high temperature indicates a high concentration of gas or vapor and requires and immediate
return to fresh air.

Use should be avoided in atmosphere where the contaminant(s) lacks sufficient warning properties (that is: odor,
taste, or irritation at a concentration in air at or above the (permissible exposure limit).

Vapor-and-gas-removing

respirators are not approved for contaminants that lack adequate warning properties.

Not for use in atmospheres immediately dangerous to life or health unless the device is a powered-type respirator
with escape provisions (See Table 5).
•

Full Face Piece Respirator provides protection against eye irritation, in addition to respiratory protection.

•

Quarter-mask and Half-mask Face Piece Respirator provides a fabric covering (face let) available from
some manufacturers shall not be used.

•

Mouth Piece Respirator shall be used only for escape applications.

Mouth breathing detection of

contaminant by odor. Nose clamps must be securely in place to prevent nasal breathing.
•

Limitations include no protection is provided against particulate contaminants. A rise in canister or
cartridge temperature indicates that a gas or vapor is being removed from the inspired air.

3.0

PARTICULATE-REMOVING RESPIRATORS

3.1

LIMITATIONS

Protection against non-volatile particles only. No protection against gases and vapors.

Not for use in atmosphere immediately dangerous to life or health unless the device is a powered-type respirator
with escape provisions.

3.1.A FULL FACE PIECE RESPIRATOR

Provide protection against eye irritation, in addition to respiratory protection.

3.1.B QUARTER-MASK AND HALF-MASK FACE PIECE RESPIRATOR

A fabric covering (facelet) available from some manufacturers shall not be used unless approved for use with
respirator.

3.1.C MOUTH PIECE RESPIRATOR

Shall be used only for escape application. Mouth breathing prevents detection of contaminant by odor. Nose
clamp must be securely in place to prevent nasal breathing.

3.2

COMBINATION PARTICULATE-AND-VAPOR-AND-GAS REMOVING RESPIRATORS

The advantages and disadvantages of the component sections of the combinations respirator as described above
apply.

EXHIBIT 3

PROCEDURES FOR CONDUCTING A QUALITATIVE FIT-TEST

1.0

SMOKE TEST

1.1

RESPIRATOR SELECTION

1.1.A The test subject should be allowed to select the most comfortable respirator from any array of various
sizes and manufacturers that includes at least three sizes and units of at least two manufacturers.

1.1.B The selection process should be conducted in an area away from the fit-test area to prevent odor fatigue.
Prior to the selection process, the test subject should be shown how to put on a respirator, how it should be
positioned on the face, and how to set strap tension.

1.2

SELECT THE TEST AGENT

1.2.A One of the two test agents, isoamyl acetate, or saccharin solution should now be selected.

1.3

CONDUCTING THE FIT-TEST

1.3.A Have the test subject properly don the selected respirator and tighten the tension straps to get a good face
piece-to-face seal.
1.3.B At this point, have the test subject “seat” the mask by rapidly moving the head from side-to-side and up
and down while taking a few deep breaths.

1.3.C The test subject should now conduct the positive and/or negative pressure test. If the positive and/or
negative pressure test is not satisfactory, the selected respirator should be discarded at this point, and an
alternate respirator selected and tested.

1.3.D If the positive and/or negative pressure was satisfactory, the test subject is ready for the fit-test.

1.3.E

Allow the test subject to wear the respirator for approximately 8 to 10 minutes before continuing with the
fit-test. During this time, review the test procedures with the test subject.

1.3.F

Break both ends of a ventilation smoke tube. Attach a short length of tubing to one end of the smoke tube
and low pressure air pump or squeeze the bulb and force out of the tube.

1.3.G Direct the stream of smoke from the tube towards the face seal area of the test subject, beginning at least
12 inches from the face piece and gradually moving to within 1 inch, moving around the whole perimeter
of the mask.

1.3.H Instruct the test subject to conduct the following exercise while respirator seal is being challenged by the
smoke. Each exercise should be performed for at least one minute.

1.

Breathing normally

2.

Breathing deeply. Be certain the breaths are deep and regular.

3.

Turn the head from side-to-side. Be certain the movements are complete and that the
test subject is inhaling when his/her head is at either side.

4.

Nod the head up and down. Be certain the motions are complete. Have the test subject
inhale when his/her head is at either side.

5.

1.3.I

Have the test subject jog in place for a few seconds.

When the test subject has passed the smoke test without evidence of a response, the respirator should be
removed and the test subject is given a sensitivity check of the smoke from the same tube to determine
whether he/she reacts to the smoke. Failure to evoke a response will void the whole fit-test.

1.4

SEMI-ANNUAL TESTING

The qualitative fit-test should be repeated at least once more every six months, if the user is assigned a new
respirator, or whenever one or more of the following occur:

1.4.A The employee has a weight change of 20 pounds or more;

1.4.B Facial scaring occurs in an area of the face seal;

1.4.C The employee has significant dental changes;

1.4.D The employee has reconstruction or cosmetic surgery of the face, and

1.4.E

Any other condition that may interfere with the face piece seal.

1.5

RECORD KEEPING

The Respirator Test Summary, shown in Exhibit 4, must be completed after each fit-test.

EXHIBIT 4

RESPIRATOR FIT-TEST AND TRAINING RECORD

Employee’s Name:

Social Security No.:

Project Name:

Job Number: ____________________________

-

- _______

RESPIRATOR FIT-TEST SUMMARY (Must be conducted for each negative pressure respirator used)
Fit-Test Date:

Person Conducting Fit-Test:

Respirator Selected:
Manufacturer:

Model:

Respirator Size:

NIOSH Approval No.:

Was Rainbow Passage Used:

Yes

No Was Face piece-to-face Seal Obtained:

Yes

No

Signature of person conducting Fit-Test:
RESPIRATOR TRAINING RECORD
Your signature on the respirator Training Record will attest to your having received and understood the
following respirator training information which both OSHA and LiRo Engineers, Inc. require as part of their
Respiratory Protection Program.
The required respirator training consists of the following:
An explanation of the problems involved in misusing or inter-changing parts of the respirator.
A discussion of why engineering controls could not prevent the use of respiratory protection.
How and why this make and model was chosen for this specific project.
The limitations of this make and model was chosen for this specific project.
How to put on this respirator and properly adjust the face piece and tension straps.
How to wear this respirator properly.
What the essential points of the care and maintenance of this respirator are.
How to recognize and handle emergencies which may occur while using this respirator.

How to properly inspect, clean, and disinfect this respirator.
How to properly use an Air Purifying Respirator.
When a Type-C Supplied-air respirator is required.
The purpose of medical evaluation.
How LiRo Engineers conducts a proper respirator fit-test.
That a Powered Air Purifying Respirator (PAPR) is available to you upon request, as long as it meets the
protection factor for the hazard involved.

Employee’s Signature:

Date: _____________________

EXHIBIT 4
LiRo Engineers, INC.
QUALITATIVE RESPIRATOR FIT TESTING
Date:
Employee Name:

(Last, First, Middle Intl.)

Age:

Sex:

Years Experience:

Frequency:

Mask Now Using:

**See Key

Usual Conditions:

Mask Selected:

(i.e. MSA, Half Mask, Medium)

Qualitative Tests: (PP)
(1) = Passed

**See Key

(NP)

(2) = Failed

IAA Sensitivity Test:
Smoke Sensitivity Test:
Respirator Selection:

(IA)

(IS)

(3) = Did Not Run
(Pass) or (Fail)
(Pass) or (Fail)

1st Choice:

(Pass) or (Fail)

2nd Choice:

(Pass) or (Fail)

3rd Choice:

(Pass) or (Fail)

Final Selection:

(Pass) or (Fail)
(Manufacturer/Size)

Test Instructor:
Comments:

Employee Signature:
Facial Conditions:
( ) Wrinkles
( ) Broken Nose
( ) Deep Nostrils
( ) Narrow Face
( ) Other

Frequency:
How many times
used during a week:
(1) Less than 1/Week
(2) 2-5 Times/Week
(3) 5-10 Times/Week
(4) 1-4 Times/Day

(
(
(
(

) Wide-Bridge
) Shallow-Bridge
) Small Face
) Wide Face

Usual Conditions:
(1) Beard/Heavy
(2) Beard/Light
(3) Scars
(4) Wrinkles
(5) Glasses
(6) Several Days Beard Growth

Qualitative Tests:
PP - Positive Pressure
NP - Negative Pressure
IA - Isoamyl Acetate
IS - Irritant Smoke

EXHIBIT 5

RESPIRATOR INSPECTION CHART

Item

Half

Full Face

Face

APR

PAPR

Type C

SCBA

APR
FACE PIECE

Dirt or debris

X

X

X

X

X

Cracks, tears or holes

X

X

X

X

X

Distortion

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Break or tears

X

X

X

X

X

Loss of elasticity

X

X

X

X

X

Broken or malfunctioning buckles

X

X

X

X

X

Dirt or dust

X

X

X

X

X

Detergent residue

X

X

X

X

X

Distortion

X

X

X

X

X

Missing Pieces

X

X

X

X

X

Fit of valve set

X

X

X

X

X

Proper one for intended use

X

X

X

X

X

Approval designation

X

X

X

X

X

Missing or worn gasket

X

X

X

X

X

Worn threads on filter

X

X

X

X

X

Worn threads on face piece

X

X

X

X

X

Cracks or dents

X

X

X

X

Missing or loose hose clamps

X

X

X

X

Cracked or scratched lens
Looseness of parts
HEAD STRAPS

VALVES

FILTER/CARTRIDGES

Item

Half

Full Face

Face

APR

PAPR

Type C

SCBA

APR
COMPRESSORS

Air Quality

X

Breaks or kinks in supply hose

X

Supply hose fittings

X

Connections

X

Regulator set properly and working

X

Valves working correctly

X

Carbon monoxide alarms

X

High Temperature alarm

X

Air-purifying elements
TANKS

Regulator

X

Valves

X

Reserves air system

X

Harness

X

PUMPS

Motors

X

Charging units

X

Hoses

X

Batteries

X

Test gauges

X

Power cords

X

Belt holder

X

APPENDIX D
LiRo Engineers, Inc.
PERSONNEL DECONTAMINATION PROCEDURES

APPENDIX D-1

LEVEL D DECONTAMINATION

Scrub outer boots and gloves with soap and water.

Rinse off soapy water from boots and gloves with clean water.

Remove outer gloves and dispose in container or store in decon zone for later use.

Wash hands and face as soon as possible.

Equipment o 30 gallon tub
o soapy water
o fresh water
o long handle brush
o garbage can with plastic linear

RP-32

APPENDIX D-2
LEVEL C DECONTAMINATION
Deposit equipment used onsite (tools, sampling devices, and containers, monitoring instruments, radios,
clipboards, etc.) on plastic drop cloths or in different designated containers with plastic liners.
Scrub outer boots and gloves with decon solution or detergent/water.
Rinse off decon solution using copious amounts of water. Repeat as many times as necessary.
Remove tape around boots and gloves and deposit in container with plastic liner.
Remove boot covers and deposit in container with plastic liner.
Remove outer gloves and deposit in container with plastic liner.
Remove disposable suit. Deposit in container with plastic liner.
Remove face piece. Avoid touching face with gloves. Wash respirator with spray cleaner and paper
towels, and store in plastic liner.
Remove inner gloves and deposit in container with plastic liner.
Wash hands and face as soon as possible.
Equipment o
o
o
o
o
o

container (20-30 gallons)
decon solution or detergent/water
long handle, soft bristle scrub brushes
container (30-50 gallons) or spray unit
clean water
plastic liners

APPENDIX D-3
LEVEL B DECONTAMINATION
Deposit equipment used onsite (tools, sampling devices, and containers, monitoring instruments, radios,
clipboards, etc.) On plastic drop cloths or in different designated containers with plastic liners.
Scrub outer boots and gloves with decon solution or detergent/water.
Rinse off decon solution using copious amounts of water. Repeat as many times as necessary.
Remove tape around boots and gloves and deposit in container with plastic liner.
Remove boot covers and deposit in container with plastic liner.
Remove outer gloves and deposit in container with plastic liner.
Remove SCBA back pack / air line harness and wash with a spray cleaner, paper towels and store in plastic liner
Remove disposable suit. Deposit in container with plastic liner.
Remove face piece. Avoid touching face with gloves. Wash respirator with spray cleaner and paper towels, and
store in plastic liner.
Remove inner gloves and deposit in container with plastic liner.
Wash hands and face as soon as possible.
Equipment o
o
o
o
o
o

container (20-30 gallons)
decon solution or detergent/water
long handle, soft bristle scrub brushes
container (30-50 gallons) or spray unit
clean water
plastic liners

APPENDIX E
LiRo Engineers, Inc.
WASTE MANAGEMENT
AND SPILL CONTROL PLAN

LiRo ENGINEERS, INC.
WASTE MANAGEMENT
AND SPILL CONTROL PLAN

LiRo Engineers Hazardous Waste Management Procedures are prepared in writing on a site specific basis by the Project
Manager/Competent Person.

The following list of topics can be used by the competent person as a guide in the preparation of the site specific plan.
Additionally, the competent person will also consult with the LiRo Engineers procedures for Hazard Communication
Standard, Respiratory Protection, and PPE Sections.

1.

Obtain MSDS Sheets for each waste encountered. Follow all safety precautions, PPE, handling procedures, and
training as detailed on the MSDS.

2.

Refer to OSHA Regulations, TSCA, RCRA and CRCLA Regulations for laws governing the handling/disposal of
specific types of hazardous substances.

3.

Follow

the

Site

Specific

Safety and

Health

Plan

for

handling

hazardous

waste.

Use

only

certified/trained/authorized personnel to handle hazardous waste.

4.

Utilize the proper drums/containers for the specific waste encountered. Refer to 40 CFR 260-272 and 300 and
DOT Regulations 49 CFR Parts 171-178.

5.

Provide sufficient quantity of the proper labels, and ID tags to identify the wastes in the containers.

Use

appropriate warning signs around the on-site staging area.

6.

Maintain a suitable quantity of absorbent materials and fire extinguishers in event of a spill, leak, or discharge.
The emergency spill materials shall be located in close proximity to the staging area.

7.

The staging area shall include a “secondary containment” around the drums/containers.

8.

Drums/containers shall be stored in a neat and orderly manner. Containers shall be segregated by waste type. Do
not co-mingle waste on site.

9.

The generation of hazardous waste shall be minimized. Care shall be taken to not cross-contaminate waste on site.

10.

Do not overfill or overpack a given container beyond its rated capacity. Allow for expansion/contraction due to
freeze/thaw temperature changes. Do not overload roll-off, gondolas, or railroad cars.

11.

A written log with the date and quantity of waste generated on site shall be kept by the Project Foreman/Competent
Person.

12.

The Site Specific Hazardous Waste Management Procedures shall be covered at the Weekly/Daily Tool Box Talks
held on site with all employees who may be near or handling the waste on site. Each employee shall acknowledge
their understanding of the procedures by signing the tool box talk meeting minutes. Copies of procedures shall be
posted on site and readily available personnel.

The transportation and disposal of hazardous waste from a LiRo Engineers environmental remediation project is performed
only through licensed, certified, trained and permitted 3rd party subcontractors.

The following guide is used to insure the use of qualified subcontractor to be used for the disposition of hazardous wastes:

1.

Obtain copies of all waste characterization reports from a qualified/licensed laboratory.

2.

Obtain copies of all permits for both the waste transporters and the T.S.D.F. (Make sure the waste being disposed
of is on their permit and their permits have not expired).

3.

Obtain written approval from the T.S.D.S. to accept the waste.

4.

Obtain a certificate of insurance for General Liability, Workman’s Comp, and auto for each transporter and
T.S.D.F. LiRo Engineers is to be named additional insured on all policies/certificates. All original certificates are
to be sent to LiRo Engineer’s main office.

5.

Fill out the Waste Manifest Transport/Disposal Form provided by the T.S.D.F. Facility. Obtain signatures from the
generator prior to shipment (in no case shall LiRo Engineers act or sign on behalf of the generator of hazardous
waste).

6.

A Summary Log showing the date, transporter, T.S.D.F, quantity and waste type shall be maintained at the site for
future reference and tracking.

SPILL CONTROL & CONTINGENCY PLAN
LiRo Engineer’s Spill Control & Contingency Plan (SCP) details procedures for the diking/berming of contaminated liquid
and/or fuel storage areas; the development of operating procedures to include spill prevention design; and the training of
employees in spill prevention and control techniques.

In the event of a spill, LiRo Engineers will implement the following flexible spill response:

1.

First aid will be administered to injured/contaminated persons. Any LiRo Engineers employee observing a spill
will act immediately to remove and/or protect injured/contaminated persons from any life-threatening situation.
First aid and/or decontamination procedures who are familiar with spill control and cleanup.

2.

Warn unsuspecting persons/vehicles of the hazard. LiRo Engineers personnel will act to prevent any unsuspecting
persons from coming in contact with spilled materials by alerting other nearby persons and by obtaining assistance
of other LiRo Engineers personnel who are familiar with spill control and cleanup.

3.

Stop the spill at the source, if possible. Without taking unnecessary risks, LiRo Engineers personnel will attempt to
stop the spill at the source. This may involve activities such as uprighting a drum, closing a valve, or temporarily
sealing a hole with a plug.

4.

Notify LiRo Engineers Project Manager/Competent Person. Utilizing available radio communications or other
rapid communication procedures. The Project Manager will be notified of the spill, including information on
material spilled, quantity, personnel injuries, and immediate life-threatening hazards.

5.

For any petroleum spills that occur in New York State the NYSDEC Spill Hotline @ 800-457-7362 and the LIRR’s
Movement Bureau @ 718-852-8204 must be notified within 2 hours of discovery, except spills which meet all the
following criteria:


the quantity is known to be less than 5 gallons; and



the spill is contained and under the control of the spiller; and



the spill has not and will not reach the State’s water or any land; and



the spill is cleaned up within 2 hours of discovery.

A spill is considered to have not impacted land if it occurs on a paved surface, such as asphalt or concrete. A spill
in a dirt or gravel parking lot is considered to have impacted land and is reportable.

6.

Spill assessment and primary containment. The competent person will make rapid assessment of the spill and
direct primary containment measures. Depending upon the nature of the spill, primary containment measures may
include, but are not limited to:
•

Constructing a temporary berm to control the horizontal flow of the spill using absorption pads, booms,
sandbags, or inert material.

7.

•

Placing drums under the leak to collect the spilling material before it flows over the ground.

•

Transferring the material from its original container to another container.

Notify the Customer (the LIRR Project Manager) of any spills that do not require to be reported to the NYSDEC or
LIRR’s Movement Bureau, as described in number 5.

8.

Spill cleanup procedure.

LiRo Engineers will develop a spill cleanup procedure taking into consideration

associated hazards, and quantity of spilled material.

9.

Spill cleanup inspection. The Project Manager and customer will jointly inspect the spill to determine that the spill
has been cleaned up to the satisfaction of the client.

A Spill Report Form must be completed by the Project Manager, and submitted to Corporate Management within
24 hours of the incident.

LiRo ENGINEERS, INC.
EMISSION - SPILL - DISCHARGE REPORT
Job:

Date/Time: ______________________________________

Location:
Superintendent:
This form must be completed if any spill occurs on company or customer premises.

Substance(s) Spilled/Discharged:

Actions Taken to Control Spill/Discharge:

Amount Spilled/Discharged:

Reported By:
Report Reviewed By:
Date Report Sent to Owner:
Names of Persons Receiving Report:

ATTACHMENT 3
PROJECT ORGANIZATION CHART AND RESUMES OF KEY PERSONNEL

Project Organization

Remedial Investigation / Remedial Design Smithtown Viaduct
Contract No. 6052, Category A-9

Long Island Railroad

Project Executive

QA/QC Officer

Peter J. Gerbasi, PE

Vincent Valdemira

Technical Advisor
Joshua B. Levine , PE

Program Manager

Health & Safety

Maria Drakos

Michael Byrnes, CIH, CSP

Permitting and Compliance
Team Leader

Design Services
Team Leader

Investigation Services
Team Leader

Construction Administration
Team Leader

Stephen Frank

Martin Wesolowski, PE

Maria Drakos

Anthony Caggiano

LiRo Key Staff

LiRo Key Staff

LiRo Key Staff

Thomas Fralick

Sophia Waxenberg
Craig Taylor
Mary Brzozowski
Eva Jakubowska

Craig Taylor
Aaron Kelly

LiRo Key Staff
Alexander Policastro
Christopher Smaczniak

Additional LiRo Resources
Civil Engineering
Mechanical Engineering
Environmental Engineering

Geotechnical Engineering
Structural Engineering
CADD/GIS

Graphic Design
Surveying
QA/QC

Spec./Tech. Writing
Data Management
Word Processing

Peter Gerbasi, PE
Vice President/Project Executive
Education
M.S., Environmental Engineering,
Manhattan College
B.S., Civil Engineering, Manhattan
College

Licenses/Registrations
NYSDOL Asbestos Project Designer
Professional Engineer, Virginia
Professional Engineer, New York

Certifications
NYCDOB 4 Hour Supported Scaffold
User Certificate
OSHA 10 Certified
OSHA 40 Hazwoper Certified

PROFESSIONAL PROFILE
Mr. Gerbasi is an executive and technical professional with broad based public and private
sector experience. His skills include staff development, budget control and operational
performance improvement. Mr. Gerbasi has 25 years of progressively responsible experience
which includes serving as the Nassau County Deputy County Executive for Parks, Public Works
and Partnership for the Nassau County Commissioner of Public Works, President of Remedial
Engineering and Principal Engineer with Roux Associates and Project Engineer at Camp Dresser
and McKee.
Mr. Gerbasi also has experience with remedial design and construction management at
hazardous and industrial waste sites, municipal water and wastewater collection and treatment
design and construction management as well as facility decommissioning and demolition. He
was involved with all facets of municipal engineering and construction, brownfield remediation
and redevelopment, feasibility studies for remediation of soil and groundwater. He is
experienced in industrial water supply development as well as groundwater treatment. His
design work has included water supply, storm water and waste water systems, groundwater
pump and treat systems, site decommissioning, landfill capping and RCRA closures. Mr. Gerbasi
has significant experience with in situ treatment including oxidation and his additional work has
involved air emissions control and permitting. He is currently part of the team performing work
for the New York Rising Housing Recovery Program.

EXPERIENCE
Environmental Compliance Manager, MTA Capital Construction, No. 7 Line Extension
The No. 7 Subway Line, known as the Flushing Line, is NYC Transit’s busiest, linking Queens to
Times Square. Extending the line requires the construction of a new 7,000-foot-long tunnel
stretching west and south from Times Square to the Jacob J. Javits Convention Center on West
34th Street and 11th Avenue. Mr. Gerbasi is responsible for providing project oversight and
monitoring to ensure that all parties are knowledgeable of the necessary remediation work and
the integration of environmental elements into the work schedule, resulting in timely and
successful completion of the environmental remediation work. Mr. Gerbasi supervises a staff
with full knowledge of the remediation scope and procedures, and confirms the accuracy and
applicability of all project related documents (including waste transporter licenses, landfill
permits and contractor licenses); verifies the quantity and location of all abated hazardous
materials; inspects work area preparation and post removal cleanings; verifies the effectiveness
of engineering control; ensures the operational status of decontamination units; confirms all
waste is properly containerized and labeled; and conducts air testing in accordance with
regulatory protocols.
MTA - New York City Transit, Comprehensive Environmental Services Contract, NY, Senior
Project Manager
Presently serving as Senior Project Manager and Engineer of Record for design services provided
in connection with system-wide improvement projects involving asbestos and lead paint
remediation. Responsibilities extend to quality assurance, executive oversight of lead
paint/asbestos remediation monitoring efforts and site inspection activities, budgetary oversight
and general contract management. Over 10,000 hours of lead paint/asbestos inspection work
has been managed to date under this contract.
NYSOGS Statewide Environmental Remediation Program, Project Principal
Mr. Gerbasi served as Project Principal for an on-call, work-order based contract to perform
comprehensive environmental consulting services for the design and oversight of petroleum
bulk storage systems and remediation systems, including tank closure reports, spill

Peter Gerbasi, PE
Vice President/Project Executive
investigations, remedial option and work plans, O&M services and SPCC plans, on an immediate
response basis throughout the State of New York.
NYCDDC BEGS Requirements Contract for Environmental Services, Project Principal
Mr. Gerbasi served as Project Principal for work-order based contract to perform Phase I/Phase
II Environmental Site Assessments (ESAs) and corridor studies in support of NYCDDC property
acquisition and corridor rehabilitation projects. More than 150 task orders have been issued and
completed.
Hurricane Sandy – Emergency Response
New York City School Construction Authority: Environmental teams conducting
assessments to determine the presence of spilled fuel oil, ACM, and sewage. Abatement
work was quickly implemented to remediate the facilities. In several locations, fuel oil
tanks were breached, resulting in active spills requiring cleanup.
New York City Health and Hospitals Corporation: LiRo provided environmental oversight
for the decontamination of areas within Bellevue, Coney Island, and Coler-Goldwater
Hospitals. Testing was performed for potential asbestos containing materials which may
have sustained water damage, and air monitoring was conducted during abatement.
Monitoring for airborne mold was also conducted. In addition, bacteriological testing of
the domestic water supply was conducted once service was restored to the remediated
areas, in compliance with Department of Health regulations.
Dormitory Authority State of New York: At affected areas within Borough of Manhattan
Community College and Hunter College, LiRo provided air monitoring services for
airborne mold and during asbestos abatement. In addition, bacteriological testing of the
domestic water supply was conducted once service was restored to the remediated
areas, in compliance with Department of Health regulations.
New York City School Construction Authority, Asbestos/Lead and Hazardous Materials
Consulting Services, NY, Project Executive
For two separate on-call term contracts for asbestos/lead and hazardous materials, respectively,
function as LiRo's Project Executive overseeing a diverse program of site investigations,
remediation planning, and abatement/construction management projects at school facilities
throughout New York City. In addition to monitoring contract activities for quality assurance and
faithful implementation of the project scope, the Executive role also involves overseeing inhouse project managers and interfacing with project officers at SCA to facilitate close out of
project efforts, trouble-shoot deliverables, and provides recommendations on actionable items
such as building system disinfections, bulk PCB materials and soil contamination.
New York City Department of Environmental Protection, 16 Legacy Sites (LP101 Lead
Abatement), NY
LiRo is providing environmental consulting, construction management and resident engineering
services for the New York City Department of Environmental Protection Bureau of Water Supply
(BWS) in connection with their Legacy Program aimed at remediation of lead, mercury and PCB
contaminated paint from 16 BWS facilities. Upon receiving our Notice to Proceed, LiRo obtained
copies of the assessment document and performed field reconnaissance to confirm the
inspection data and recorded site conditions. In advance of re-drafting remediation
specifications, we have conducted interviews with local DEP personnel to obtain information on
individual facility operations and potential constraints to the pending remediation effort.

Vincent N. Valdemira, Sr.
Vice President
Education
B.S., Transportation Finance, State
University of New York Empire State
College

Certifications
OSHA 10 Certified

PROFESSIONAL PROFILE
Mr. Valdemira has diversified experience in managing more than $500 million in capital
improvement projects. He has been responsible for a broad range of projects from the planning
phase through construction closeout. He has developed scope and budget for the past four Long
Island Rail Road (LIRR) capital improvement programs, supporting strategies and business plans.
Mr. Valdemira was responsible for more than $100 million in shops and yards improvements,
which included five diesel yards, two electric yards and a repair facility. These improvements were
carefully coordinated with the LIRR, Transportation, Maintenance of Equipment and Engineering
Divisions.
EXPERIENCE
New York City Economic Development Corporation, Yankee Stadium Redevelopment, NY,
Project Manager/Rail Transportation Coordinator
Mr. Valdemira was responsible for coordinating the activities of the construction contractors with
Metro North Railroad's (MNR) operations personnel. In addition, he coordinated the activities of
this contract with those project activities scheduled for the construction of the new Metro North
Passenger Station at Yankee Stadium. Where construction may have impeded train operations, it
was the primary focus of Mr. Valdemira to communicate with MNR ensuring that any impacts are
minimal and properly coordinated as part of scheduled track outages or for the usage of flag
personnel provided by MNR.
New York City Economic Development Corporation, Reactivation of the Staten Island Railroad,
NY, Project Manager
The project entailed the re-construction of Arlington Rail Yard and Cut-East, replacement of track
along the seven-mile North Line and Travis Branch and construction of a new WYE connector
between the North Line and the Travis Branch. The Travis Branch was extended 6,500 ft to the
south. The branch provides a connection to the new Department of Sanitation transfer facility at
Fresh Kills. A major component of this project was the replacement of two existing timber trestles
with new bridges. In addition, a new twin arch culvert was installed near the project's southern
terminus. Three existing bridges required extensive underpinning due to the installation of new
retaining walls. These structures, as well as the structural underpinning, were the project's most
challenging components and required the most expertise. LiRo's responsibilities consisted of
construction supervision and inspection; coordinating USCG and NYS DEC permits; monitoring the
contractors' activities; reviewing contract documents to identify long lead procurement items and
special conditions; expediting and tracking of shop drawing submittals; providing project controls
support to monitor a baseline schedule and construction progress; and developing, coordinating
and maintaining work plans for each work element.
MTA - Bridges and Tunnels, Construction Inspection on an As-Needed Basis, GFM 417A Crash
Rated Gate Installation at the Queens Midtown Tunnel, NY, Project Manager
This project involved construction inspection and management services on an as-needed basis at
the Queens Midtown Tunnel Facility. The project consisted of the installation of barrier gates at
the entrances and egress to both portals at the Queens Midtown Tunnel. The installed gates were
custom manufactured by energy absorption systems to increase the kinetic energy withstand
capabilities. The project involved surveys to position the bolt patterns for the two receivers and
gate arm assembly (bungalow). Templates were created to facilitate the core bore drilling for the
bolt patterns. The bolts were then grouted in.
Installation of the barrier gates required complete tube closures. Work was performed between
11:30 pm and 5:00 am to minimize the impact on rush hour traffic. This required coordination
with other city agencies to divert the traffic through the open tunnel. Electrical control,
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instrumentation and power circuits were then routed and terminated. The gates were then tested
extensively to ensure that there were no potential for failure. Construction challenges included
coordinating required tunnel and lane closures; installation of the counterweights
troubleshooting during testing; and minimal space between the retaining wall and the sidewalk.
The barrier gates are each controlled by a two-position toggle switch that raises and lowers the
gates. These switches are installed in stainless steel, watertight lock boxes to prevent
unauthorized access. The barrier gate is operable in either the automatic mode or manual mode.
The travel time for the gate from the fully open to the fully close position without delay, in the
automatic mode, is approximately 13 seconds. When the switch is placed in the "raise" position,
the gate begins to open immediately regardless of the GRC timer setting. There is no
programmable delay in opening the gate. The travel time from fully closed to fully open in the
automatic mode is also approximately 13 seconds. The four gates at the QMT are custom designed
to maintain their position on loss of power. The gates, however, can be manually operated to
change positions under such conditions.
MTA - Metro North Railroad, Metro-North Hudson Line Stations Rehabilitation and Restoration
of Historic Yonkers Station, NY, Project Manager
This project is a design/build effort that included complete station facility replacements. Included
were station buildings, passenger platforms, canopies, stairways, overpasses, parking facilities
and retaining walls. In addition, all stations needed to be brought into ADA compliance. LiRo
provided construction management services at several Metro North stations including Greystone,
Glenwood, Ludlow, Riverdale, Spuyten Duyvil, Marble Hill, University Heights and Morris Heights.
The scope of work and service included platforms being demolished and replaced; overpasses
were constructed, incorporating ADA compliant elevators, ramps and stairways; new canopies,
enclosures and windbreak were constructed; retaining walls were repaired and rehabilitated. In
addition to the work being performed at the aforementioned stations, LiRo managed the
restoration of the historic Yonkers Station.
MTA - New York City Transit, Asbestos, Lead and Environmental Services for CM-1027, CM-1079
and CM-1183, NY, Quality Manager
LiRo established a standard approach for providing asbestos survey services to ensure that
projects are completed on time and within the budget allocated for each site. The asbestos survey
phase is initiated with a review of facility building records and a site walk-through by our certified
(by USEPA and state agencies) inspectors to accurately identify the scope of the subsequent
survey. The certified inspectors then map the location of all suspected asbestos containing
material (ACM) at the site, classify the materials into homogeneous groups as appropriate and
collect representative samples at a frequency compliant with all regulatory requirements for
analysis at an accredited laboratory. Laboratory results are received within 24 hours of field
sampling and summarized by LiRo in a survey report which details the location and results of all
sample points, the location of all ACM present at the subject property, an estimate of the quantity
of each ACM identified and a preliminary cost estimate for asbestos abatement at the subject
property.
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Technical Advisor - Design Team Leader
Education
B.S.E., Environmental Engineering,
Tulane University

Certifications
OSHA 40 Certified
OSHA 8 Certified

Licenses and Registrations
Registered Professional Engineer,
New York

Affiliations
UCONN Connecticut Brownfields
Initiative- Advisory Board
American Society of Civil Engineers
Urban Land Institute
International Council of Shopping
Centers
National Society of Professional
Engineers
The Retail Network

Years with LiRo: 0.5
Years at other firms: 20

PROFESSIONAL PROFILE
Mr. Levine is an environmental professional with 20 years of experience managing investigation
and remediation of brownfield sites in the New York Metropolitan region. Mr. Levine has
supervised remediation and closure of sites in the New York State Brownfields Cleanup Program
(BCP), State Superfund Program, Spills Program, New York City Voluntary Cleanup Program, and
E-designation Program. Mr. Levine has managed USEPA Class V injection well closure, Phase I
and Phase II Environmental Site Assessments, and designed soil, soil vapor, and groundwater
remediation systems.
LIRO EXPERIENCE
Private Development Client, Old Brookville, NY – LiRo recently completed a Phase II ESA at a
125-acre former golf course property on Long Island. Mr. Levine supervised development of the
Phase II ESA sampling work plan to target potential source areas, reviewed the analytical data
and Phase II ESA report to summarize the investigation findings and identify future remediation
requirements.
Private Development Client, Garden City, NY – Mr. Levine managed an Indoor Air Quality (IAQ)
investigation at an occupied 100-year old former aeronautical defense contractor manufacturing
plant. The IAQ investigation included indoor and outdoor air sampling for VOCs, sulfides and
mercaptans. Mr. Levine prepared the Investigation scope, conducted the sampling and prepared
the IAQ Summary report to summarize the investigation findings and identify future
recommendations.
Due Diligence Environmental Site Professional – Mr. Levine has been responsible for procuring,
implementing and managing over 100 Phase I and Phase II environmental site assessments
throughout the New York City Metropolitan region over the past 19 years. Mr. Levine has
established a strong reputation within the New York City regional real estate market for
delivering a quality due diligence work product in a timely manner to identify Recognized
Environmental Conditions (RECs).
Prior Work Experience 2000-2019
Brownfields and Real Estate Services Practice Leader, Roux Associates, Inc.
Mr. Levine’s titles ranged from Staff Assistant Engineer through Principal Engineer at Roux
Environmental Engineering and Geology D.P.C. (fka Roux Associates, Inc). After tracking,
managing, and growing the Brownfields and Real Estate Services Practice Area within Roux from
its inception in 2010 to 2018, Mr. Levine lead the practice area for the company nationwide in
January 2019 until his move to LiRo in June 2019. His network of clients and contacts across a
variety of market sectors within the regional private real estate development community
facilitated his growth as a rainmaking principal and expert in his field. He has provided webinars
to the general public, continuing education presentations to the New York State Bar Association,
lectured at UCONN, and provided business development presentations to clients for the
following topics: navigating New York City’s environmental requirements, New York State BCP
and NYCOER VCP, sustainable remediation strategies, and the intersection of brownfields and
opportunity zones.
BCP Site in Halletts Point, Astoria, New York – Mr. Levine was responsible for the investigation
and remediation of a multi-parcel waterfront development. Parcels are currently enrolled in the
New York State BCP and New York City Office of Environmental Remediation E- designation and
Voluntary Cleanup Programs (VCP). The site was historically occupied by various commercial and
industrial establishments including Manufactured Gas Plants (MGP), a lumber company, iron
works, and a coal-fired electric generating station. Remedial actions include excavation of soil
and rock, installation of a vapor barrier, and installation and maintenance of a sub-slab
depressurization system (SSDS). Mr. Levine began providing services to the project in 2013 and
the project is expected to run through 2030 with sequential remedial action and development of
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the remaining parcels. Once completed, the site will consist of a mixed-use development with
housing (both affordable and market-rate), retail, a waterfront esplanade, and parking.
BCP Site in Hudson Yards District, Manhattan, New York – Mr. Levine was responsible for the
investigation and remediation of a 1.5-acre site enrolled in the New York State BCP. Mr. Levine
managed a Track 1 Unrestricted Use Cleanup to remove hazardous mercury and lead
contaminated soil from a former hatters’ fur processing factory.
BCP Site in Long Island City, New York – Mr. Levine was responsible for managing the
investigation and remediation of several portions of 3 acres. The site was formally used for the
manufacturing and storage of disinfectants, soaps and pesticides. This project included due
diligence environmental investigations (onsite and offsite) that identified a large creosote plume
beneath portions of the site and 45 subsurface vaults/kettles, which contained chemicals used
for the manufacturing of disinfectants, soaps and pesticides. Mr. Levine managed an in situwaste characterization sampling program and implementation of a Remedial Action Work Plan,
which included the removal and closure of the 45 subsurface vaults/kettles contents and
structures, excavation of soils below grade and soil management, design, installation and
operation of a recovery well and an in situ chemical oxidation (ISCO) program utilizing alkalineactivated Persulfate.
BCP Site in Manhattan. New York – Mr. Levine was responsible for management, investigation
and remediation of a one-acre brownfield site containing chlorinated solvents, heavy metals and
petroleum compounds in soil, soil vapor and groundwater over one city block in Manhattan,
New York. This project included the implementation of a remedial investigation and completion
of a Track 1 unrestricted use remediation through the New York State Brownfields Cleanup
Program. Mr. Levine managed a groundwater, soil and soil vapor investigation and documented
this work in a Remedial Investigation Summary Report less than one week after receipt of the
analytical data. In addition, Mr. Levine prepared and submitted a BCP Application to NYSDEC
within this same time frame, ultimately generating significant tax credits for the project. Due to
careful attention to detail throughout the process and correspondence with NYSDEC, the BCP
Application was deemed complete one day after it was submitted, expediting the process to
conduct the investigation and remediation within the BCP.
Self-Storage Warehouse, Staten Island, NY – Mr. Levine was responsible for the investigation
and remediation of an occupied self-storage warehouse facility in Staten Island under the
jurisdiction of the NYCOER. This project was completed through the New York City Voluntary
Cleanup Program and resulted in a Notice of Completion in 2013.
Retail Strip Mall, Clifton, NJ – Mr. Levine was responsible for the pilot testing, design and
installation of a sub-slab depressurization system (SSDS) to mitigate chlorinated solvent soil
vapor contamination beneath an existing occupied shopping mall in Clifton, New Jersey. This
project was completed within strict New Jersey Department of Environmental Protection
regulatory response timeframes due to the site’s Immediate Environmental Concern (IEC) status.
Superfund Site in Sag Harbor, NY – Mr. Levine was responsible for the design and installation of
a vapor barrier and sub-membrane depressurization system to prevent vapor intrusion into a
former factory building, which was converted into a residential structure. Mr. Levine prepared
design drawings and the engineering controls within the Site Management Plan that was
submitted to NYSDEC. Mr. Levine developed engineering cost estimates for the construction of
the vapor barrier and sub-membrane depressurization system. The active depressurization
system was proven most appropriate due to the greater level of protection provided by active
blower operation when compared to the cost differential between the active and passive
systems. In addition, Mr. Levine developed a vacuum enhanced product recovery program to
expedite the closure of the site’s open NYSDEC spill numbers.
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Program Manager/ Senior Environmental Scientist
Education
B.S., Biology, Adelphi University

Licenses/Registrations
NYSDOL Asbestos Inspector
NYSDOL Mold Assessor
USEPA Lead Risk Assessor

Certifications
OSHA 40 Hazwoper Certified
OSHA 10 Certified
NYCDOB 4 Hour Supported Scaffold
User Certificate
NYSDEC Erosion and Sediment
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PROFESSIONAL PROFILE
Ms. Drakos has more than 12 years of experience working in the environmental field, including
three years as an analytical chemist. Ms. Drakos has extensive field experience conducting
environmental due diligence investigations (Phase I/II ESAs), sub-surface investigations (i.e., soil,
groundwater, and soil vapor), working on real estate redevelopment sites (remedial construction
management, remediation system installation oversight and inspection), and petroleum spill site
evaluations/monitoring throughout the New York metropolitan area. Ms. Drakos has also
provided support on expert opinion environmental document reviews, conducted environmental
audits and environmental insurance claim reviews. Ms. Drakos’ technical writing experience
includes the preparation of Phase I/Phase II ESA reports, remedial investigation reports, remedial
action work plans, health and safety plans, and final engineering reports. Her experience also
includes interpreting construction drawings and specifications and knowledge of NYSDEC
regulations.
EXPERIENCE
Governor’s Office of Storm Recovery (GOSR) Environmental Review, Management: LiRo was
recently selected as one of five qualified firms in New York State to provide environmental
consulting services to the GOSR as part of the Community Development Block Grant- Disaster
Recovery (CDBG-DR). Ms. Drakos currently manages the environmental investigation and
environmental review portion of this contract. Ms. Drakos’ responsibilities include the
preparation of Phase I/Phase II ESAs (20 Phase I/II ESAs prepared to date); the preparation of
environmental reviews (SEQRA, NEPA), mold surveys, as well as overseeing the wetlands
assessments and delineations.
New York City Parks (NYCDPR)/Natural Areas Conservancy (NAC), Harding Park, Hammond
Cove, Bronx, NY - LiRo was recently awarded a contract with the NYCDPR and NAC to perform
Phase I ESAs for two wetlands restoration sites referred to as Harding Park, and Hammond Cove,
both located in the Bronx, NY. The Harding Park Phase I ESA was completed in September 2019,
while the Hammond Cove Phase I ESA is currently in preparation. The reports were prepared by
Ms. Drakos, both on schedule and within budget.
Various Private Development Clients (New York City, Long Island, Upstate, NY)< Phase I ESAs:
Ms. Drakos has prepared several Phase I ESAs recently as part of the real estate due diligence
process for a number of private development entities throughout New York State. The Phase I
ESA properties included sites in Manhattan (3 sites), Brooklyn (2 sites), Bronx (1 site), Yonkers (1
site), and Long Island (1 site).
Private Development Client, Old Brookville, NY – LiRo recently completed a Phase II ESA at a 125
acre property (former golf course) on Long Island. Ms. Drakos’ responsibilities included the
preparation of the Phase II ESA sampling work plan, coordination and oversight of the field staff,
the review and evaluation of the analytical data, and the preparation of a comprehensive Phase II
ESA report summarizing the investigation findings.
New York Public Library (NYPL), 3882 Cannon Pl., Bronx: Ms. Drakos prepared a Phase I ESA for
the NYPL for a property in the Bronx, NY to be used as a potential historical document annex. The
Phase I ESA included a site reconnaissance, environmental database review, interview with site
personnel, and the preparation of a comprehensive report summarizing the assessment findings.
New York City Economic Development Corporation (NYCEDC), Hudson Park Boulevard and
Streetscape, NY: LiRo provided construction management, inspection, and environmental
services for this complex project, an environmentally friendly sustainable park on Manhattan's
West Side, between 10th and 11th Avenues from West 33rd to West 36th Streets. As part of the
environmental services, Ms. Drakos prepared one comprehensive Phase I ESA for two associated

Maria Drakos
Progam Manager/Senior Environmental Scientist
“sliver” properties (537 W. 35th Street, 542 W. 36th Street, New York, NY), and two Phase II ESAs
(one for each sliver property).
New York City Department of Transportation (NYCDOT), Cedarview Bridge, Staten Island – Ms.
Drakos prepared a Phase I ESA for the NYCDOT as part of the reconstruction the Cedarview Bridge.
Ms. Drakos’ responsibilities included the site reconnaissance, the review of the environmental
database report, the interview of site personnel, and the preparation of the Phase I ESA report.
Town of Huntington Parks Soil Investigations- Melville and Dix Hills, NY- Ms. Drakos managed
the soil investigations at the Sweet Hollow Park (Melville) and Burr’s Lane Park (Dix Hills). Ms.
Drakos’ responsibilities for each site included the preparation of a site investigation work plan,
field staff and subcontractor oversight, coordination with the SCDHS and the NYSDEC, the review
of analytical data collected from the investigation, the preparation of a data summary report and
a remedial alternatives analysis report.
City of Glen Cove, Reconstruction of Herb Hill and Garvies Road, NY, Project Scientist: Ms. Drakos
managed the environmental component of the City of Glen Cove Road Reconstruction Project.
Ms. Drakos’ responsibilities included the preparation of an environmental monitoring/screening
work plan, the preparation of a site-specific HASP, coordination with the NYSDEC/USEPA prior to
and during the road construction, the oversight of field staff, the review of daily field reports and
associated monitoring data, and the preparation of periodic summary reports to the construction
management team.
CR-16 Road Improvement Project, Yaphank, NY: As part of a road expansion project, Suffolk
County Department of Public Works requested a Phase I ESA be performed for the “taking areas”
along CR-16 (road to be expanded). Ms. Drakos performed the site reconnaissance, reviewed the
environmental database report, interviewed the site personnel, and prepared a comprehensive
Phase I ESA report summarizing the findings.
Nassau County Police Department, Various Sites within Nassau County, NY - LiRo was awarded
a contract with the Nassau County Police Department to prepare Phase I ESAs for several existing
Police Department facilities. Ms. Drakos prepared 3 Phase I ESAs as part of this contract
(Westbury, Wantagh, Bethpage). Ms. Drakos’ responsibilities included the site reconnaissance,
review of the environmental database report, interview of site personnel, and the preparation of
a comprehensive Phase I ESA report summarizing the assessment findings.
NYCEDC, Newtown Barge Park Improvement Project- Ms. Drakos managed the remediation of
Newtown Barge Park in Brooklyn, New York. Ms. Drakos’ responsibilities include field staff
coordination, review of the daily field reports and community air monitoring data, review of soil
disposal facility applications, soil trucking and disposal oversight, weekly stormwater pollution
prevention plan (SWPPP) inspections, and the preparation of the final engineering report.
NYCSCA, On-Call Environmental Services, NY, Project Scientist: LiRo provided comprehensive oncall environmental services to the NYCSCA. To date, the project work has included oversight of
domestic water system disinfection procedures at more than 150 schools, peer reviews of Phase
I and Phase II report submittals from other SCA consultants, Phase I ESAs, implement underground
storage tank (UST) removal, and closure/spill investigations, soil vapor intrusion/indoor air quality
(SVI/IAQ) investigations, and on-call emergency spill response. Under this term contract, LiRo has
successfully completed more than 180 work order assignments for a diverse range of sites
throughout the City of New York.
PREVIOUS EXPERIENCE
Roux Associates – 2011-2014
H2M Architects + Engineers – 2008-2011
H2M Labs – 2006-2008

Michael D. Byrnes, CIH, CSP
Health and Safety Officer
Education
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NYSDOL Asbestos Inspector

NYSDOL Asbestos Project Monitor
NYSDOL Asbestos Air Sampling
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NYCDEP Asbestos Investigator
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PROFESSIONAL PROFILE
Mr. Byrnes has over 25 years of experience in the construction management field with an
extensive emphasis on environmental remediation issues specifically in asbestos, lead, indoor air
quality and laboratory analysis. As a Certified Safety Professional, he specializes in protecting
workers, the public, property and the environment by identifying, evaluating and controlling
hazards. In addition, as a Certified Industrial Hygienist, he is also responsible for the
management, planning and staging all aspects of asbestos abatement projects from the initial
building survey, through design and preparation of bidding documents and technical
specifications, evaluation of bid submittals and contractor selection, monitoring of the
abatement project and oversight of the abatement contractor's activities and post-project closeout.
EXPERIENCE
New York City School Construction Authority, Various Locations, NY, Field Manager
Mr. Byrnes acts as the Field Manager during disinfection of newly installed water piping in
association with plumbing alterations, new additions, and new construction for various projects
in association a New York City School Construction Authority hazardous materials management
contract. Mr. Byrnes is involved in the pre-disinfection site visits to determine if necessary
interior of exterior piping is installed, and shut off valves are located at transition points
between newly installed and existing piping in order to prevent chlorination of existing lines. He
is also in charge of the review of Disinfection Water Quality Testing Plans to determine
compliance with New York City School Construction Authority and other applicable standards,
codes and recommendations. Mr. Brynes' field oversight of disinfection operations ensure the
approval of Disinfection Water Quality Testing Plans and other applicable codes, standards and
recommendations are adhered to, including determination of proper chlorine concentration for
disinfection is obtained, proper holding time of disinfectant in piping, and ample flushing
following holding time to determine diminution of chlorination levels to less than one part per
million, as required by applicable codes and New York City School Construction Authority
standards. He has periodically provided oversight of the sampling for total coliform/E-Coli
bacteria, and heterotrophic plate counts (HPC) is performed, not less than 24-hours following
sample flushing. Mr. Byrnes acted as a representative to disinfection projects at over 40
schools. Mr. Byrnes performed pre-disinfection walk-throughs, to determine if proposed
Disinfection Water Quality Testing Plans and disinfection can proceed, over 300 schools.
Dormitory Authority of the State of New York, Decontamination and Deconstruction of
Fiterman Hall, NY
LiRo served as the Construction Manager sub-consultant to Pei Cobb Freed & Partners for the
decontamination and demolition phases prior to the rebuilding of Fiterman Hall, Borough of
Manhattan Community College (BMCC). Services were provided on an ongoing work session
review basis fully coordinated with Pei Cobb Freed personnel and with DASNY and CUNY project
managers. This teamwork approach was structured to facilitate coordination amongst the
multiple primary stakeholders, to minimize disputes, eliminate potential cost and schedule The
project involved extensive New York City inter-agency coordination, particularly with USEPA,
NYSDOL, MTA, NYCDEP, NYCDOB, LMCCC, LMDC, and NYCDOT. It also requires continual
briefings and dissemination of process and update information to the local Community Board
and the public.
LiRo managed design investigations, providing site supervision and managing field contractor
operations prior to and during the decontamination and deconstruction work. This included
interior and exterior environmental cleaning and removal of all building contents and
components. All work was being conducted under special monitoring requirements applicable
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to the USEPA WTC Recovery Zone, and will occur within the jurisdiction of the USEPA WTC
Recovery Program. Additionally provided were preconstruction services, scheduling, contractor
prequalification and bid packaging. The former Fiterman Hall, 30 West Broadway, was built in
1959 as a 15-story office building with 300,000 square feet. It was donated to the community
college in 1993 by the philanthropists Miles and Shirley Fiterman, and was being renovated as an
academic center in 2001. The $65 million project was only seven weeks from completion on
Sept. 11, 2001, when 7 World Trade Center collapsed across Barclay Street, tearing away whole
parts of Fiterman Hall, setting fires inside, and piling up rubble against the façade.
New York City Economic Development Corporation and the New York City Department of
Parks and Recreation, High Line Reconstruction, NY, Safety Officer
LiRo provided resident engineering services, environmental monitoring and site support, as well
as, engineering estimates for change orders. Originally built as an elevated railway to service the
meat packing industry along New York City's west side in the 1930s, the High Line ceased
operation in the 1970s and has since been unused. Under the collaboration of the New York City
Economic Development Corporation and the New York City Department of Parks and Recreation,
the High Line is currently being developed into a one-of-a-kind urban park elevated above
Manhattan's streetscape. The park will be a linear promenade longer than Central Park, at 1.45
miles long, covering a total of 6.7-acres.
Due to the length and complexity of the construction, the City has opted to separate the
development into sections. Section I spans from Gansevoort Street north to 20th Street, Section
II from 20th Street to 30th Street, and Section III from 30th Street over the Westside rail yards to
34th Street. Work included: steel repairs, painting, drainage, concrete, community outreach,
security, paving, lighting, fixtures and irrigation system. ($125 million)
Remediation and Disposal of Contaminated Paint – Various Sites – New York City Department
of Environmental Protection
Health and Safety Officer responsible for oversight of a Construction Manager consultant
contract to the New York City Department of Environmental Protection (NYCDEP) for the
remediation and disposal of contaminated paint at various NYCDEP facilities located throughout
Westchester County, and the Catskill and Delaware Watersheds. The project involved the
removal and disposal of paint contaminated with lead, mercury, and PCBs, from various building
and equipment surfaces, and the re-painting of those surfaces required by NYCDEP. LiRo
facilitated coordination of Contractor with NYCDEP personnel, and local authorities at the
various facilities. Pre-construction services consisted of reviewing NYCDEP Contract
requirements, and assisting NYCDEP is finalizing Contract Technical Specifications. Services also
consist of developing Health and Safety Plans (HASP) to address hazards that will be
encountered during the paint remediation operations.
Jet Blue Terminal 5 Re-Development at JFK International Airport
Performed industrial hygiene services during the comprehensive environmental and
geotechnical consulting services LiRo was performing at four large warehouse/hanger buildings
that Jet Blue planned to demolish and redevelop as a corporate operations campus. Prepared a
health and safety plan (HASP), and soil management plan. Evaluated site conditions and assisted
in the selection of worker protection, training and work practices to be utilized during the
handling of jet-fuel contaminated soils. Evaluated work practices, and recommended
engineering controls and safe work procedures to reduce silica exposure levels during concrete
cutting, grinding and crushing operations. Evaluated results of environmental sampling data to
determine if selected levels of worker protection were sufficient for the task being performed.
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PROFESSIONAL PROFILE
Mr. Frank is a Sr. Geologist with more than 25 years of experience in site evaluations, aquifer
testing, groundwater modeling, project coordination, environmental sampling, soil
management, supervision of field activities, and report development at various hazardous waste
sites, industrial sites and commercial sites. He has extensive experience in working with NYSDEC
under various brownfield and consent order programs and working on New York City redevelopment projects under the City Environmental Quality Review program. He has working
knowledge of DER 10 and spill guidance manual. He also has specialized experience
coordinating field investigation, reporting, and design tasks for multiple-site work order based
contracts.
EXPERIENCE
Spaulding Fibre Plant Environmental Restoration Program, Tonawanda NY: Project Coordinator
responsible for environmental subsurface investigations at a 47-acre former industrial facility.
Responsible for development of subsurface investigation work plans, coordination of
subcontractor activities, performing subsurface sampling, and interpretation of subsurface
conditions and environmental sampling results. Mr. Frank also lead the Project remedial design
team effort, developed remedial plans and specifications, provided bid support services,
reviewed Contractor submittals and is coordinated the site inspection for a $3 million site
remediation/foundation demolition program. Prepared NYSDEC IRM Construction completion
reports, Site Management Plan and Final Engineering Report
New York City Department of Design and Construction (NYCDDC) Remediation Program, DDC
PW-348-22, 32, 51: Mr. Frank was the Project Technical Lead Investigator for the
implementation of a comprehensive site investigation and remediation program at over New
York City owned petroleum spill sites. Duties included development and implementation of work
plans and Investigation Summary and Remedial Plans (ISRPs) to comply with NYSDEC consent
order, remedial design development, pilot testing, design analysis reporting, compliance
monitoring, and system operation/troubleshooting. For each site, LiRo established the nature
and extent of contamination, determined the need for site remediation, performed an
evaluation of remedial alternative, and recommended site remedies for NYSDEC approval. Upon
approval, LiRo’s design team prepared Plans and Specification for the approved alternative,
provided New York City with bidding assistance, and provided construction oversight for the
remedial system construction.
NYCDDC Bureau of Environmental and Geotechnical Services (BEGS), Requirements Contract
for Environmental Services, Contract Nos. PW335EPS6/PW311GEN1: Mr. Frank serves as
Project Technical Lead and coordinator for work-order based contract to perform Phase I/Phase
II Environmental Site Assessments (ESAs), spill investigations, hazardous waste investigations,
incinerator wastes, and corridor studies in support of NYCDDC property acquisition and corridor
rehabilitation projects. More than 150 task orders have been issued and completed including
sites with radioactive waste concerns, drummed hazardous wastes, and petroleum wastes.
Responsible for coordinating all aspects of the program including scheduling, client/regulatory
agency communications, data acquisition, work plan development, oversight of subsurface
investigation work, data review, and report preparation.
NYSDEC Standby Contract - Busy Bee Disposal Site, NY: Project Geologist for the Remedial
Investigation/Feasibility Study at the Busy Bee Disposal Site, Alfred, NY Supervised field
investigations and completed hydrogeological and chemical transport evaluations at a hilltop
landfill with complex bedrock stratigraphy. Responsible for design of specialized wells to monitor
multiple water bearing zones while minimizing drilling costs.

Stephen Frank
Team Leader – Permitting and Compliance
New York City Mayor's Office of Environmental Remediation (MOER) Environmental
Consulting Services: Project Technical Lead Scientist for a multi-site task order based contract
to conduct United States Environmental Protection Agency (USEPA)-compliant Environmental
Site Assessments (ESAs) and investigations of brownfield sites for the City of New York MOER
under a USEPA Brownfield Grant program. LiRo has also been assigned a petroleum tank audit
and tightness testing assignment under this contract to evaluate over 600 petroleum tank
systems for compliance with State and Federal regulatory requirements. LiRo is currently
performing ESA, Phase II investigations, and petroleum tank audits at more than 20 sites.
New York City Housing and Preservation Department (NYCHPD) Environmental Site
Assessment and Remedial Design, NY: Mr. Frank served as Lead Geologist for a multiple site
indefinite delivery contract to perform environmental assessments in support of property
redevelopment projects conducted by the NYCHPD. Mr. Frank coordinated the investigation and
preparation of Phase I ESAs, the implementation of Phase II investigations (including the
preparation of Health and Safety Plan (HASP) and Sample Analysis Plan (SAP) documents), vapor
intrusion evaluations, and sub-slab vapor barrier system design and construction. Projects
included spill sites, uncontrolled waste disposal sites, USEPA Brownfield program sites, and the
investigation of chlorinated solvent groundwater contamination in the 40-block Melrose
Commons Urban Renewal Area. The Melrose project was conducted using Triad and involved a
cooperative effort between USEPA, NYSDEC, New York State Department of Health (NYSDOH)
and NYCHPD with LiRo as the lead investigator.
NYSDEC Standby Contract - Johnson City Wellfield, NY: Hydrogeologist whose responsibilities
included aquifer pump testing, analysis of results, hydrologic and geologic interpretation and
reporting for the contaminant source investigation.
NYSDEC Standby Contract - North Franklin Street Site, NY: Onsite Coordinator and
hydroeologist for the Remedial Investigation/Feasibility Study at the North Franklin Street Site,
Watkins Glen, NY. Supervised all field aspects of RI including GPR survey, soil gas and
groundwater screening, monitoring well installation, 72-hour aquifer testing and environmental
sampling. Responsible for data compilation and reduction, hydrogeologic interpretation, and
report development.
North East Landfill ERP Site, NY: Remedial Investigation Coordinator for the RI/FS at the Town of
North East Landfill Inactive Hazardous Waste Site, Dutchess County, NY. The RI included unique
hydrological considerations for landfill impact on adjacent sensitive wetland. Duties included
supervision and scheduling of personnel and subcontractors, interface with NYSDEC, budgetary
monitoring, data interpretation, ecological risk assessment, human health risk assessment, RI
report preparation and Feasibility Study support.
Hunters Point South Waterfront Redevelopment, NY: Project Scientist responsible for review
and implementation of the Remedial Action Plan (RAP) for development of the Hunters Point
South Site in Queens New York. The Site is constructed on made land that was filled in the early
1900s with contaminated fill. LiRo provided design review for soil management, site
remediation, infrastructure installation, and Park construction. LiRo has also provided
construction Management for the work. Other LiRo responsibilities include community air
monitoring, contaminated soil disposition and all ancillary site remedial activities. Early in the
demolition phase of the project, petroleum contamination associated with a leaking UST was
discovered. LiRo coordinated the spill response with the New York State Department of
Environmental Conservation (NYSDEC) and prepared a spill excavation Work Plan that was
reviewed and approved by NYSDEC. Mr. Frank directed the soil excavation and confirmation
sampling work, prepared a spill closure report for submittal to NYSDEC and acquired a spill
closure letter for the project owner.

Jodi R. Zimmerman
1514 Davis Rd.
West Falls, NY 14170
(716) 655-6530
EDUCATION:
B.S. Chemistry, William Smith College, Geneva, NY
Graduated June 1990
Chemistry GPA 3.41, Overall GPA 2.94
Research Topic:
‘Kinetics and Mechanism of Electrophilic Substitution Reactions Involving Fe, Co,
Ni, Cu and Zn Ions in Meso-tetraphenylporphyrins.’
PhD Candidate in Chemistry, Pennsylvania State University,
University Park, PS
June 1990 – August 1991
Bioinorganic Chemistry
Research Topic:
Energy Transfer of Europium Chelates Using Lanthanide Luminescence
PROFESSIONAL EXPERIENCE:
Owner/Data Validator – Vali-Data of WNY, LLC, West Falls, NY ( February 2008 to present)
Formed a Limited Liability Corporation and became a Woman-Owned Business in September 2009.
Responsibilities include the assessment of project data, determination of its usability and documentation of the findings
in accordance with project requirements. Have completed several projects for consulting firms and/or laboratories
requiring the preparation of Data Usability Summary Reports (DUSRs) for NYSDEC projects. Analytical suites validated
have included TCL Volatile Organics, TCL Semi-Volatile Organics, Pesticides/PCBs and TAL Metals for soil and water
samples, and TO-15 Volatile Organics analysis for soil gas/vapor intrusion samples.
Analytical Chemist – Elf Atochem North America, Inc., King of Prussia, PA (1992 to 1994).
Responsibilities included chemical analysis of process samples via NMR Spectroscopy and the formulation of analytical
methodologies. Performed analyses, and provided QA/QC of process intermediates and products to manufacturing and
research facilities.
GC Analyst/Laboratory Technician – Centre Analytical Laboratories, Start College, PA (1991 to 1992)
Analytical chemist performing analyses of environmental samples.

HONORS:
Honors in Chemistry
Bioinorganic chemistry research conducted from June 1988 – June 1990. Requirements included: one year of research,
written and oral examinations and a written thesis.

