Lease No. AYD-350

between
THE PORT AUTHORITY OF NEW YORK AND NEW JERSEY
and |

JETBLUE AIRWAYS CORPORATION

Volume IV of VI




EXHIBIT 2.5
“Remedial Action Work Plan”
to Lease No. AYD-350
between
THE PORT AUTHORITY OF NEW YORK AND NEW JERSEY
and |

JETBLUE AIRWAYS CORPORATION

or the Port’Authority

Initialed: /;Z/’ /

For theFesste




Section

1.0

2.0

TABLE OF CONTENTS

Title
September 20, 2005 Transmittal Letter

Terminal 5 Expansion Remedial Action
Work Plan

No. of Pages |

143




Section 1.0

September 20, 2005 Transmittal Letter




Nivision of Environmental Remediation, Region 2
40 2157 Street, Long Island City, NY 11101-5407
Jone: (718) 482-4995 + FAX: (718) 482-6358
Website: www.dec.state.ny.us

New York State Department of Envnronmental Conservatlon : ‘

Denise M. Sheehan
Acling
Commissioner

September 20, 2005
Port Authority of New York & New Jersey .
2 Gateway Center, 14" Floor
Newark, New Jersey 07102

Attn: Robert Pruno P.E., Chief Environmental Engineer
Re: Terminal 5 Expansion Remedial Action Work Plan - September 2005.

Dear Mr. Pruno:v

The New York State Department of Environmental Conservation (NYSDEC) has reviewed the
Remedial Action Work Plan dated September 2005 for the above referenced site. This area is
within the Central Terminal Area and may be cleaned up to CTA criteria. The remedial action for
the Terminal 5 is currently utilization of HiVac extraction of free product and contaminated
‘ groundwater in areas identified as | - 8 in the vicinity of Terminal 5, This remedial approach has
significantly decreased the presence of free product on the water table around Terminal 5.

NYSDEC understands that the Port Authority of New York and New Jersey (PANYNJ) plans on
entering into a long term lease with Jet Blue Airlines for Terminal 5, which includes major
redevelopment of the terminal and its surrounding support infrastructure. In order to complete this
construction project, the PAN'YNJ and Jet Blue will modify current remedial efforts and manage
contaminated media during construction, then re-establish a post construction baseline to assess site

conditions for remedial options.

The Terminal 5 Expansxon Remed1al Action Work Plan dated September 2005 has been approved,
with the following conditions:

1) The John F. Kennedy International Airport - Major Petroleum Facility License (MOSF), License
# 2-2380 Modification - Hydrant Fueling System Closure Plan Terminal 5 shall be approved by the
NYSDEC and incorporated into this Remedial Action Work Plan.

2) The Vapor Intrusion mitigation document and model submitted to NYSDEC is still under review.
The NYSDEC is conferring with NYSDOH determine if it is acceptable. The Vapor Intrusion
document must be approved by NYSDEC and incorporated into this Remedial Action Work Plan.

‘ 3) A detailed construction schedule shall be forwarded to NYSDEC before any major construction
or intrusive groundwork commences.




4) Documentation of Groundwater volumes treated, sampled and discharged shall be presented in
the Terminal 5 Remedial Action Report. These reports shall be submitted quarterly during the
construction and demolition. This report shall also document any unusual occurrences that may
~ impact site conditions, as well as documentation of any petroleum or chemical discharges that occur

during the reporting period.

5) NYSDEC reserves the right to require more aggressive remedial approaches if post construction
site conditions warrant as determined by the post construction baseline.

Please notify the NYSDEC in advance of any tank removals, soil excavation and/or groundwater
pumping campaigns associated with the Terminal 5 redevelopment. NYSDEC will perform frequent
inspections and reserves the right to review all soil removal records and sampling results,
groundwater sampling results and any air monitoring data performed during this project: If you
have any questions please do not hesitate to contact me at (917) 608-1676. '

Sincerely,

Michael ¥ulqueen
Engineering Geologist
NYSDEC Reg.2 - NYC

cc: A. Nagi, NYSDEC
K. Tang, NYSDEC
J. Koleeny, NYSDEC
T.Chen, PANYNJ
M. Moran, PANYNJ
J. Stevens, PANYNJ
D. Branch, PANYNJ

File:Terminal 5 approval letter 9-19-05.wpd
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-MALCOLM PIRNIE, INC.
INDEPENDENT ENVIRONMENTAL ENGINEERS, SCIENTISTS & CONSULTANTS

M

1.0 INTRODUCTION

Malcolm Pirnie, Inc., on behalf of the Port Authority of New Yofk and New
Jersey (PANYNJ), has prepared this Remedial Action Work Plan (RAWP) for the
environmental portion of the John F. Kennedy International Airport (JFKIA) Term'mal‘ 5 |
Expansion. The purpose of this RAWP is to describe the remedial activities to be
conducted at the site during and after the expansion of Terminal 5. Specifically, the
PANYNJ plans to remove discrete pockets of free product encountered during
construction activities, followed by Monitored Natural Attenuation (MNA) of the
residual impacted media. The management of soil and groundwater removed during
excavation activities within impacted areas will be consistent with this remedial

approach.

1.1  SITE BACKGROUND -

JetBlue Airways Corporation (JetBlue) has proposed to redevelop Terminal 5 and
eventually include the terminal in its JFKIA operations. Terminal 5 is located within the
Central Terminal Area (CTA) at JFKIA, Jamaica, Borough of Queens, New York.
JFKIA is owned by the City of New York and is leased/operated by the PANYNJ. The’
airport is bounded on the north and west by residential areas, to the east by mixed use,
and to the south by Jamaica Bay. The proposed Terminal 5 Bxpansion Afea is cdmpo‘sed '
. of apbroximately 67 acres located within JFKIA’s CTA. A éite location map is provided -

“on Figure 1.
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Terminal 5 was constructed in 1962 and was previously used as a passenger
terminal by Trans World Airlines (TWA). The present configuration includes a main
terminal building with Flight Wing |- to the north and Flight Wing 2 to the east of the
main terminal (Figure 2). Flight Wing | and Flight Wing 2 will be razed as part of the

Terminal 5 expansion; however, the TWA main terminal building has been designated as
a historical landmark. Therefore, the TWA main terminal structure will be integrated
into the expanded terminal construction with the new Terminal 5 building erected behind B

and connected to the historical TWA structure.

Previous investigations have identified discrete areas of free phase petroleum
product and petroleum-impacted soil and groundwater within the Terminal 5 area.
However, all of the contamination was located within the secure airside portion of the

terminal.

1.2 SITE STRATIGRAPHY AND HYDROGEOLOGY

" JFKIA lies within the Atlantic Coastal Plain Physiographic Province. This
Province is characterized by relatively flat to gently undulating plains of unconsélidat_ed
sedimentary deposits. The airport is located within the southern-extent of the-Wisconsin
glaciation in the New York/New England region. The Wisconsin glacial. advances
deposited a blanket of unconsolidated glacial deposits that are responéible for much of
the natural topographic features of the region. The airport propeérty exhibits little
topographic relief, with an average elevation of approximately 15 feet above Mean Sea

Level (MSL). The surface topography slopes gently to the south toward Jamaic_a Bay. .

1.2.1 Geology -

Previous investigations (ENSR International, May 2001) indicate that the exisﬁng
Terminal § area is covered by asphalt or reinforced concrete tarmac up to 24-inches thick
with a 6 to 12-inch gravel sub-base. Medium to fine sand fill material, ranging in

2
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: thickness from 8 to 15 feet exists beneath the sub-base. Beneath the fill material is a B

marsh deposit consisting of peat and organic clay/silts, genérally encountered at depths of
9 to 15 feet. The peat/organic clay layer is postulated to act as a semi-confining unit
between groundwater in the fill materials and groundwater beneath the peat/organic
clays. However, construction operations, the ins‘tallation of a basement structure under

the Flight Wing 1 terminal building and the presence of former stream channels have

_ likely resulted in discontinuities within the peat/organic layer.

1.2.2 Hydrogeology

Regional Long Island aquifers, including those in Brooklyn and Queens, are
designated as “Sole Source Aquifers” by New York State Department of Environmental
Conservation (NYSDEC). Public water supply in the east-central portion of Queens
County is provided by a number of groundwater supply wells, which are screened in the
Lloyd, Magothy, and Upper Glacial Aquifers. Four groundwater supply wells are
reportedly located north of JFKIA and are screened at depths of 125 to 250 feet below the
ground surface. Regional shallow groundwater generally flows to the south, toward
Jamaica Bay, away from the known groundwater supply wells.  Although the
groundwater beneath the airport is classified as Class GA (suitable for potable purposes),.
groundwater in the vicinity of the airport is not_uséd for water supply due to the limited

volume and high chloride content (Camp Dresser & McKee, 1993). .

Based on historic data, the depth to'groundwater within the Terminal 5 area
ranges from approximately 3 to 7 feet below grade and is present within the fill materials.
A synoptic roun‘d' of water level measurements was collected by JetBlue on December 10 |
and 11, 2004. A total of 77 wells were gauged during this event. The water

level/elevation data (Table 1) were used to prepare water table contours shown on Figure

‘3. The December 10 and 11, 2004 water table contours show a general northern

component of flow locally, with a mounded area to the east of Flight Wing 2 and an area

~of depression around Flight Wing 1. It was noted that vacuum recovery efforts east of
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Flig‘ht‘Wing 2 were ongoing during the gauging event. The anomalous mounding effect
may have been caused by these recovery efforts. The depression around Flight Wing 1

may be a result of ongoing dewatering operations around the basement of this structure.

1.3 PREVIOUS INVESTIGATIONS

In February 1996, an audit was conducted at Terminal 5 by Camp Dresser arid
McKee (CDM) as pért of a facility-wide audit conducted at JFKIA required by the
Administrativve Consent Order (ACO) executed in February 1994. The audit identified
compliance issues with Petroleum Bullk Storage (PBS)', Chemical Bulk Storagé (CBS),
Water Quality Management, Air Emissions, and Hazardous Waste Management. A

number of petroleum spills were also identified in the audit.

In 1998, a 3,000-gallon kerosene underground storage ltank (UST) was removed
from Terminal 5 and post-closure soil samples were collected. The results of the post-
closure samples indicated that the levels of volatile organic compounds (VOCs) and
semivolatile organic compounds (SVOCs) were below the NYSDEC STARS Memo #1 .
Alternative Toxicity Characteristic Leaching Procedure (TCLP)VGuidance Values. |

In 1999, the PANYNJ conducted an environmental site assessment at Terminal 5.
The site assessment indicated the presence of elevated levels of VOCs, SVOCS, and Total‘
Petroleum Hydrocarbons (TPHC) in the soil and groundwatér. Free product Was also
.dctected in one well and two HydroPunch borings installed during the environmental site

assessment.

In December 2000, Uhited Airlines conducted a Phase I baseline investigation at |
Terminal 5’s Flight Wing 2, in anticipation of acquiring the leasehold of a portion of the
terminal. Sevéral areas of concern were identified in the Phase I baseline investigation
~ and subsequently further investigatcvdb as patt of a Phase II baselirie investigation. The |
results of the Phase II baseline investigation indicated the presence‘of several discrete

free phase product plumes and dissolved petroleum contamination at Terminal 5 (ENSR

4
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[nternational, “Terminal 5 Flight Wing 2, Operational Area Phase II Baseline
Environmental Site Assessment” May 2001).

In May 2001, the EANYNJ conducted a baseline investigation at Terminal 5’s
Flight Wing 1 and Building 296. The results of the baseline investigation indicated the
presence of dissolved phase TPHC and VOCs in the areas of the hydrant fueling pits. No
free phase product plumes were discovered 'during the baseline investigation at Flight
Wing 1. The results of the baselihe investigation also indicated the presence of MTBE
and BTEX in the former fueling area. (PANYNYJ, John F. Kennedy [nternational Airport
Terminal 5 Flight Wing 1, Environmental Subsurféce Baseline I[nvestigation, Final
Report, July 2001), |

In June and July 2001, the PANYNJ conducted a subsurface remedial
| investigation of Terminal 5 Flight Wing 2 and _the former fueling station adjacent to
Building 296. The purpose of the remedial investigation was to further delineate the
extent of the free phase product plumes identified by. United Airline’s baseline
investigation. Figure 4 shows the extent of the three free product plume areas (Areas |
through 3) and the dissolved ph‘ase plume areas (Areas 4 through 8) identified during the
United Airlines Phase II Investigation and refined during the PANYNJ remedial

investigation. -

The results of the remedial investigation indicated that the general area of the

plumes was similar to the areas estimated by United Airlines, but the shapes were
| soméewhat different. The results of the soil and groundwater sampling indicated that low -
levels of petroleum contamination exist outside of the p'roduct plumes and the level of
petroleum contamination was relatlvely high within the product plumes (PANYNIJ, John
F. Kennedy International Aitport Terminal 5 Flight Wing 2, Remedial Investigation,
Final Report, December 2002). It should be noted that sample results with elevated
method detectxon limits (MDLs) for benzene (e.g., greater than two times the applicable

action level) were considered above the action level during the development of the
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dissolved phase plume areas in the United Airlines Phase II and the PANYNJ remedial

investigation.

In November a‘ynd December 2004, Malcolm Pirnie Inc. conducted a baseline
. investigation on‘behalf of JetBlue. Thirty additional monitoring wells were installed in
the Terminal 5 area during this investigation. Figure 5 shows the PANYNIJ, United
Airlines and JetBlue sampling locations in the Terminal 5 area, as well as the extent of
free product based on the results of the December 2004 gauging events. Figure 5 also
shows the sampling locations of three monitoring wells and three Hydropunches
previously installed as part of the Terminal 6 Baseline Investigation. These sample
locations are now located within.the expanded lease-hold of Terminal 5. No free product
has been deteeted within these sample locations. Dissolved phase contamination is
limited to'low concentrations of VOCs and TPHC in all samples except Hydropunch

sample HP-18. HP-18 contained elevated VOCs and SVOCs.

1.3.1 Proposed Remediation Cleanup Goals

In a letter dated June 28, 1996, the NYSDEC accepted proposed remedial action
goals (PRAGs) as cleanup criteria for select compounds in soil and groundwater at the
CTA. The NYSDEC substituted cleanup criteria for the remaining compounds based on
recommended soil cleanup objectives from the 1994 Technical Assistance Guidance
* Memorandum 4046 (TAGM 4046) prepared by the Division of Hazardous Waste
Remediation, soil and groundwater criteria from draft guidance deveibped by the Spills
Division, and groundwater criteria developed by the Division of Water. The CTA
PRAGs/Cleanup Criteria (collectively referred to as the CTA C_levanup Goals) for soil and

groundwater arevp'resented in Table 2.

Soil and groundwater sample results from the previous investigations outlined
above have been compared to the CTA Cleanup Goals. The historic soil and
groundwater results that exceeded the CTA Cleanup Goals are shown on Figure 5. The |
sample resﬂlts for behzenc that were below the MDLs are not shown on Figure 5.

6
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1.4  SOURCES OF CONTAMINATION

The most likely sources of the free product detected in the Terminal 5 area are the
fuel hydrant related infrastructure and the fuel hydrant pits; and the maintenance vehicle
refueling station south of Building 296 and possibly historical USTs. Since the fuel lines
tested tight in 2000, any possible leak associated with the fuél line would have likely
occurred prior to 2000. Figure 5 shows the locations of the free product plumes, as
delineated by the PANYNJ and refined by JetBlue, in relation to the fuel hydrant pits and
lines. The extent of free product was contoured based on the well gauging results from
JetBlue conducted December 11 and 12, 2004 (Table 1) and the PANYNJ gauging event
conducted October 13, 2004 (Table 3).
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2.0 PRE-CONSTRUCTION REMEDIATION |

.~ Subsurface petroleum contamination at Terminal 5 has been investigated by the
PANYNJ, ENSR as consultant to United Airlines, and Malcolm P'imie Inc. on behalf of
JetBlue. The petroleum impacted soil and groundwater have been delineated during
these investigations. In May 2002, the PANYNJ began remedial activities in the
Terminal 5 area. These activities included ffee product recovery from the three free
product plumes in the Flight Wing 2 arca. A total of 80 extraction wells were installed iﬁ
the three free prodﬁct plume areas for the purpose of this free product recovery program.
The locations of the extraction wells, delineated free product plumes v(prior to free
product recovery), and other areas of elevated VOCs in soil and groundw.ater are shown

on Figure 4.

The free product recovery program consisted of total fluids extraction from each
of the extraction wells. The fluids were extracted in clusters of six to eight wells
simultaneously using a vacuum truck with a drop tube and seal in each well. Initially,
each cluster of extraction wells was to be pumped once every six days to allow the wells
to recharge. This program continued until February 5, 2003. The pfoduct thickness was
greater than 2.5 feet in some of the extraction wells prior to the initial 10 month free
product recovery phase. Upon completion of this phase, the maximum product thickness

was 1.54 feet in EW-70. The historic well gauging data are presented in Appendix 1.

- In December 2003, a round of product/water level measurements was collectedto
determine the necessity of resuming the product recovery program. Based on an
evaluation of product measurements, broduct recovery resumed in February 2004. During
the free product recovery operations, the well clusters were continually monitored and
adjustments were made to the frequency of the extraction cycles. The recovery efforts
continued until April 30, 2004, when the. maximum product thickness measured was 0.08 |
feet in EW-22. A total volume of 13,950 gallons of product were recovered during the
2002 through April 2004 product recovery operations. | |

: 8
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On October 13, 2004 water level and product thickness meas.urements, were taken
from the extraction wells to re-evaluate the extent of free produét. Free product recovery
operations resumed again the week of December 6, 2004 and will continue until product'
thicknesses in all extraction wells are non-detectable or substantial construction activities
are initiated (anticipated to be in the fourth quarter of 2005). Aggressive free product
recovery will be employed, particularly in the vicinity of the proposed Terminal 5
footprint, prior to construction of the new building, as access to these areas will be
limited after construction. The free product recovery operétions will continue until all
product is removed from these areas, to thé extént practical, prior to construction.
Monthly well gauging will continue to be used to determine free product thickness within
the existing well network. Following the completion of construction, if any free product
remains outside of the building footprint, free product recovery activities will continue .

until free product thickness is not measurable.

As discussed in Section 1.4, the most likely sources of the free pfoduct detected in
the Terminal 5 area are the fuel hydrant related infrastructure and the fuel hydrant pits.
Since the fuel lines tested tight in.2000, any possible leak associated with fuel lines ‘
would have likely occurred before that time. It was reported that when TWA left the site,
the hydrant system was depressurized. Therefore, it is assumed that there are no on-
going leaks of the hydrant system. The existing fuel hydrant lines will be propetly closed
prior to initiation of ~construction activities. A proposal for the closure of the hydraht
system (includiﬁ'g site assessment) has been be submitted to NYSDEC under separate

cover.

Wells that no longer show product, but are in the historical foot print of free

product (as shown on Figure 4) will be purged and groundwater tecovery monitored to.

' demonstrate that they are hydraulically connected to the aquifer.
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3.0 SOIL AND GROUNDWATER MANAGEMENT DURING
CONSTRUCTION ACTIVITIES

The extent of the soil and groundwater impacted above the CTA Cleanup Goals
has been delineated during previous investigations. The extent of free - product
determined during the December 2004 gauging events and the soil and dissolved phase

groundwater exceedances of the CTA Cleanup Goals are shown on Figure 5.

The current remedy at Terminal § consists of the recovery of discrete pockets of
free product identified during the previous investigations. If pockets of free product
remain following the completion of construction activities associated with the Terminal 5
expansnon (i.e., additional areas of free pnoduct identified during construction/subsequent
baselme investigation or portlons of the current free product plumes remain), free product
recovery efforts will continue until the free product is recovered to the extent practical. It
is anticipated that the active free product recovery will continue until the thickness of free
product is less than 0.01 feet for a period of four consecutive quarters. After the source
of groundwater contamination has been removed, remedial alternatives vyill be evaluated
for the further remediation of residual contamination within the Terminal 5 area. - A
monitoring program will be implemented to aid iﬁ the evaluation of the viability of
monitored natural attenuation (MNA) to achieve the ‘CTA Cleanup Goals for

groundwater and institutional and engineering controls for the unsaturated soil.

The free product will be removed from the areas identified on Figure 5, to the
extent practical, prior to the initiétion of the Terminal 5 expansion construction activities.”
Construction activities associated with the decommissioning of the Fuel Hydrant System
(FHS) will also be conducted consistent with this RAWP. The plan for the

decommissioning of the FHS has been submitted to NYSDEC under separate cover.-

The overall soil management approach during construction within the known

areas of impacted soil and groundWater is to reuse the excavated soils that do not contain

10
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free product and that meet the CTA Cleanup Goals as backfill within the Terminal 5 area.
The previously delineated limits of the impacted soil and groundwater will be clearly
demarcated on-site and the construction contractor(s) will be apprised that materials

impacted by petroleum products may be encountered in these areas. . Although caution

- will be taken from a health and safety standpoint, the soils from these demarcated areas

that are not heavily impacted (as defined in Section 3. 1) will be handled like similar soils
encountered during construction at JFKIA. The impacted soils will be segregated and

evaluated for potential off-site d,isposal or reuse onsite as backfill.

It is anticipated that approximately 30 percent of the site will be disturbed during
Terminal 5 expansion construction. As shown on Figure 5, the limits of the impacted soil
and groundwater are generally beyond the footprint of the proposed new terminal;
however infrastructure work will occur beyond the limits of the new terminal footprint.
It is anticipated that only a small percentage of the disturbed area will contain soil and
groundwater impacted above CTA Cleanup Criteria requiring evaluation from an
environmental standpoint. The management of impacted soil and groundwater during

construction activities will be performed as outlined in Sections 3.1 and 3.2 below.

3.1  SOIL EXCAVATION/MANAGEMENT

Soils within the histor_icél plume areas underneath the new terminal that will not
be excavated as part of construction activities will be pre-classified to determine whether
they contain free product and/or meet CTA Cleanup Goals. Four soil borings will be
advanced and soil and groundwater screening samples collected from the southeast
corner of the proposed new terminal (e.g., in the vicinity of extraction wells E-26, E-27,
E-29, E-32 and E-36). Soils that are acting as a source of free broduct in areas where
roadWays or in the new terminal footprint will be excavated and removed as described in

Section 3.1.1.

11
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3.1.1  Soil Segregation Criteria

Soils generated during construction/excavation activities from the demarcated
areas containing soil and groundwater above the CTA Cleanup Goals will be managed as

outlined below:

1. Excavated soil will be stockpiled near the area from which it is excavated.

2. ‘Stockp‘iled soil shall be visually assessed for the presence of petroleum
contamination,

3. If there is no visual indication of contamination, the soil can be used as
backfill on site PID evaluations will not be performed.

4. If the soil is moist from, or exhibits gross petroleum contamination, it shall be
transported to a soil impoundment area for testing to evaluate if the soil
concentrations meet the CTA Cleanup Goals or if the soil is to be evaluated
for off site disposal. The location of these petroleum contaminated soils will
be identified on a drawing with coordinates provided by a handheld GPS unit
accurate to within 5 feet.

5. If discoloration in the soil is suspected to be from petroleum or chemical
contamination, the soil shall be field screened with a photoionization detector
(PID).

6. Soil disposition will be based on the following PID meter readings'.

a. Below 100 ppm - the soil may be used as backfill on site.

b. Above 100 ppm but below [000 ppm, soil may be backfilled in the area
from which it was excavated. The location must be identified on a
drawing with coordinates provided by a handheld GPS unit accurate to
within 5 feet. : :

.c. Above 1000 ppm, the visibly stained soil in current stockpile will be
sampled for CTA parameters. If soil meets CTA cleanup goals, it may be
used as backfill. If not, it shall be transported to an impoundment atea to
be characterized for potential offsite disposal.

7. If free product is encountered in the area of the proposed bunldmg footprint,
the following remedial activities will be completed

a. If product is leaching from the sidewall, excavate approximately five feet
~ laterally from the sidewall to the depth of the excavation.

' PID readings will be measured as outlined in the Quality Assurance/Quality Control Plan (Appendix 2).
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b. Remove product from the excavated area.

c. Ifthete is no recharge by the next workday, complete required work and
backfill area. [f product recharged, remove product and complete required
work.

Existing underground asbestos conduit shall not be removed, except as required

due to construction activities.

'3.1.2  Off-Site Disposal

Soil that has been segregated and transported to an impoundmentbarea for
evaluation will be stockpiled on and covered by plastic sheeting pending final
disposition. Excavated soil containing free product or otherwise not meeting CTA
Cleanup Goals will ultimately be transported to a treatment facility for disposal off-site in
accordance with all applicable local, state and federal requirements. The number of
waste characterization samples and analytical parameters required from the stockpiled

soils will be determined by the disposal facility permit requirements.

Documentation of soil disposal will be presented in the Terminal 5 Remedial

Action Report.

3.1.3 On-Site Re-Use of Soil

Soil that has been determined to be appropriate for on-site re-use (based on the
criteria outlined above) will be stockpiled on-site sepatately from the segregated soil to
fe,duce the potential for mixing. The soil will be handled in accordance with the sediment
and erosion control requirements for the construction project. Storm water controls
around existing catch basins will be implemented during construction activities (e.g.; hay
_ bales or silt fence around catch ba'sins). Additionally, dust control measures will be

‘ implemented, as necessary, during construction activities to minimize airborne dust.

13
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3.2 GRQUNDWATER AND FREE PRODUCT MANAGEMENT

It is anticipated that dewatering will be réquired for the deeper excavation during
excavation/construction activities. Water generated during the dewatering activities will
be pumped into frac tanks for future waste characterization sampling 'and disposal.
Representative waste characterization samplés will be collected on a batch basis from the
contents of each full frac tank to determine the options for water disposal. Water
collected through dewatering efforts will be discharged into storm sewers if it meets
JFKIA’s State Pollution Discharge Elimination System (SPDES) permit requirements.
All volumes of water discharged and the associated testing results shall be recorded on
the date it was discharged. NYSDEC shall be promptly notified of exceedances of the
SPDES permit parameters. The SPDES permit requirements are included in Appendix 3.

3.2.1 Off-Site Disposal

Frac tank batches containing water that exceeds the JFKIA SPDES criteria will be
treated to meet the SPDES criteria and discharged into the JFKIA on-site storm sewer
system or propetly disposed of off-site in accordance with local, state and federal laws.:

3.2.2 On-Site Storm Sewer Discharge

- Frac tank batches with water that are within- SPDES criteria will be discharged_

‘into the JFKIA on-site storm sewer system.

33  VAPOR MITIGATION

An evaluation of the potential for soil vapor intrusion at the new Terminal 5
buildings has been peiformed and is provided as Appendix 4. This evaluation concludes

that the potential for soil vapor intrusion into the Terminal 5 building is low.

The following information, as outlined in Appendix 4, provides the weight of

evidence to reach this conclusion:

14
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Outdoor and indoor emissions sources of hazardous air pollutants should far
outweigh soil vapor as potential contributors to indoor air quality in the
Terminal 5 building. As noted above, however, indoor air quality will be
controlled through the design and operation of the AHUs

The Terminal 5 building is designed to include a sub-slab vapor barrier and to
maintain positive air pressure (of about 400 Pa) within the building. In this
regard, the NYSDOH (2005) indicates that HVAC system modification — “a
technique where the building’s HVAC system is modified to avoid
depressurization of the building relative to the underlying and surrounding soil
(i.e., to maintain a positive pressure within the building”) is a method of
mitigating vapor intrusion. These design features, therefore, should eliminate
the poteatial, if any, for soil vapor intrusion into the building.

With the exception of methylene chloride in subsurface soil, chlorinated
hydrocarbons were not detected in groundwater or subsutface soil underlying
or within 100 feet horizontally of the Terminal 5 building footprint.
Petroleum hydrocarbons, which were the predominant detected chemicals, are .
generally less toxic and more amenable to biodegradation in the environment.

The Johnson & Ettinger (J&E) modeling analyses indicates that chemical
concentrations in groundwater and subsurface soil underlying or within 100
feet horizontally of the Terminal 5 building footprint are low enough to not
pose a vapor intrusion hazard. For many of the chemicals, the modeling
analyses indicated “not of concern”, meaning that the predicted groundwater
or subsurface soil concentrations protective of the prescribed target risk levels
would be greater than their water solubility limit or soil saturation
concentration. For the other chemicals, the predicted groundwater or
subsurface soil concentrations protective of the prescribed target risk levels
are orders of magnitude greater than detected concentrations in those
environmental media.
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40 POST-CONSTRUCTION INVESTIGATION AND
REMEDIATION

Free product recovery will continue after the completion of the Terminal 5
construction activities, as necessary. Any previously delineated free product plumes and

plumes discovered during construction/subsequent investigation that still contain

- recoverable quantities of free product will be targeted for post-construction remediation.

In addition, a post-construction evaluation will be performed and, based on the data, a
remedial alternative will be selected. It is anticipated that a monitoring program will be

implemented for the documentation of viability of MNA of groundwater at Terminal 5.

Soils containing residual contamination exceeding the CTA Cleanup Goals are

anticipated to naturally attenuate as well. Beyond any natural attenuation that may occur,

the remedial alternative for the impacted soil in the unsaturated zone will consist of

Engineering and Institutional Controls as outlined in Section 4.2.

4.1  ESTABLISHMENT OF POST-CONSTRUCTION BASELINE

After completion of the construction activities, new monitoring wells will be
installed- at the site to document the post-construction baseline conditions. The well

locations will be selected after completion of construction activities and will target the

* areas which are anticipated to contain soil and groundwater impacts based on historic

investigation activities and conditions observed and evaluated during construction.

Post-construction soil samples will be collected from the borings prior to
conversion into monitoring wells. Two soil samples will be collected from each boring,
one soil samplé between one to two feet bgs and one within the smear zone above the

water table. If soil screening indicates that the soil at another depth other than the two

, 16
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above samples has the highést PID reading, then dnc additional soil sample will bé
collected from this depth. The soil analytical results will be used to verify post-
construcﬁén baseline conditions and to aid. in the evaluation of potential continuing
impact to lgroundwater sources. After well installation, one round of groundwater
samples will be colleqtéd from the wells to assess the poSf-construction nature and extent
of dissolved phase contamination in the vicinity of the Terminal 5 Expansion Area. A
- complete gauging event will also be performed on the existing wells to document the -
extent of free product after construction activities. During this baseline sampling event,
- groundwater and soil samples will be collected and analyzed for the Priority Pollutant list
of 126 compounds and elements developed by the Environmental Protection Agency
(EPA) pursuant to Section 307(a)(1) of the Clean Water Act and 40 non-targeted organic
corﬁpounds detected by gas chromatography/mass spectroscopy (GC/MS) analysis, Total
Xylenes, Methyl Tertiary Butyl Ether (MTBE), Tert-Bytyl Alcohol (TBA); Total Glycol
and Total Petroleum Hydrocarbons (TPHC). All analyses will be performed by
laboratories certified by the New York State Department of Health (NYSDOH) under the

Environmental Laboratory Accreditation Program (ELAP).

A second round of post-constfuction groundwater samples will be collected
within three to six months of the baseline sample event. Samples will be collected from
up to ten monitoring wells which th;: baseline results indicate contain groundwater
contamination to ‘verify/ﬁirther evaluate existing conditions and establish contaminant .

reduction trends.

. Groundwater samples will be collected using USEPA Low—FloW purging and
sampliﬁg.procedures. Field indicator parametefs (including pH, temperature, oxidation-
reduction potential, specific conduétance, turbidity and dissolved oxygen) will also be
documented during purging and sampling, -Data gené;ated from the baseline sampling
event will be presenfed to the NYSDEC in the Terminal 5 Remedial Action Report. The
baseline sampling section of the report'wiil include a discussion of the groundwater
sampling event and the extent of ftee phase, if any, and dissolved phase contamination in

. 17
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the Terminal 5 area after construction activities are completed. The report will also
include recommendations for additional free product recovery efforts (if needed) and a
schedule for initiating an MNA study at the site. If substantial additional free product

recovery is not required after construction of the Terminal 5 Expansion Area, the initial '

‘MNA sampling (as described in Section 4.3) will be performed concurrently with the

baseline groundwater sampling described above.

42 POST-CONSTRUCTION REMEDIATION

After construction, any areas outside of the new Terminal S building footprint
which still contain recoverable free product will be the miain focus of active remediation
which will consist of product recovery as described in Section 2.0. The product recovery
program, will resume after the construction activities, to continue removing any free

product in the Terminal 5 area.

4.2.1 Groundwater Remediation

MNA is the presumed remedy for the impacted groundwater at the site, as it is
cost effective, permanent and protective of human health and the environment. The
viability of MNA to remediate the groundwater to achieve CTA Cleanup Goals will be

determined as outlined in Section 4.3.

422  Soil Remediation

Beyond the natural attenuation that will occur in the soil, the remedial alternative
for the impacted soil in the unsaturated zone will consist of Engineering and Institutional

Controls.

4.2.2.1 Enginéering Controls

The impacted area will be cappedv by the newly constructed terminal and paved
ramp area. The cap will effectively minimize the infiltration of precipitation, control

runoff and minimize the potential exposure pathways for incidental soil ingestion, soil

: 18
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and water dermal contact, and particulate inhalation. These engineering contréls will be
maintained as part of the routine terminal maintenance. Due to the rigdrous maintenance
requirements for the terminal, additional inspections beyond routine terrpinal inspections
will not be performed and annual reporting of the integrity of the _capped areas is not

anticipated to be required. -

4.2.2.2 Institutional Controls

The following institutional controls are in place, which limit the potential
exposure to the public from residual contaminants: The above-referenced ACO is in

effect for the JEKIA Central Terminal Area.

4.2.2.3 Future Construction/Maintenance/Remediation Activities

Future construction activities will include provisions rgquiredv for future
development, remediation, or maintenance aétivities requiring subsutface excavation of
soil or extraction of groundwater. Any future work that results in the disposal of soil or
groundwater within the leasehold of this site is the responsibility of the tenant unless th"q
work is being performed by the PANYNJ or theit contractors. All tenant work is
reviewed and approved by the PANYNJ prior to commencement. Plan preparatioﬁ for
these activities will assure compliance with NYSDEC/NYSDOH approved site-specific
health and safety, comfnunity air monitorihg, and operation moﬁitoring and maintenance

plans, as applicable.

: 19 -
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50 MONITORED NATURAL ATTENUATION
EVALUATION

Free product recovery efforts will continue until the free product is recovered to the
extent practical (i.e., until the point of diminishing returns is reached). It is anticipated
that the active free product ‘reéovery will continue until the thickness of freé product is
less than 0.01 feet for a period of four consecutive quarters. After the source of
groundwater contamination has been removed, a monitoring program will then be

implemented to aid in the evaluation of viability of MNA for the site.

5.1 MNA STUDY

A groundwater monitoring program will be implemented to monitor plume
charactcrisiics, movement, and related controlling processes, to obtain data for estimating
the eventual extent of the plume, and to assess the effectiyeness of the MNA remedy. In
accordance with the NYSDEC Draft DER-10 Technical Guidance, the following

elements will be included in the program.

5.1.1 Groundwater Velocity Détermination

In-situ slug tests will be performed on a minimum of six representative
monitoring_weils across the site to determine the hydraulic conductivity locally. Water
level meésurements will also be collected and a revised water table contour map prepared
and hydraulic gradient calculated. This work will Be completed to facilitate the
calculation of groundwater seepage velocity at the site after the construction dctivities
‘have been completed. The calculated seepage- velocity will be used to determine
~ placement of the MNA sentinel monitoring wells [e.g., beyond three years’ groundwater
travel time from the delineated downgtadient extent of the contaminant .plume(s)]. The
grdundwater_ velocity determination evaluation will be performed as soon as practical
" after the dewatering operations of existing Flight Wing 1 have ceased.. |
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5.1.2 MNA Monitoring Well Network

. The MNA rﬁonitoring well network will be installed/identified aftér the product
recovery efforts and ‘groundwate.r velocity determination arte corﬁpleted. Existing
monitoring wells and extraction welfs will be used, as appropriate. Additional wells may
be required to augment the well network in order to achieve the goals of the MNA Study.

The MNA monitoring network will include the following:

e One or more monitoring wells locatéd upgradient of the impacted areas;

e One or more monitoring wells located within the current free product
areas to monitor plume conditions at the source areas;

e Two plume monitoring wells located immediately downgradient of the
source area(s), but within the contaminant plume(s);

e Two plume fringe monitoring wells located at the limit of the plume(s),
defined as an area where contaminant concentrations are below CTA
Cleanup Goals; and

e Two down gradient sentinel wells located beyond the zone of
groundwater exceeding CTA Cleanup Goals. Contaminant levels in the
sentinel wells must remain below the applicable standards for MNA to be
considered effective. The sentinel wells will be located approximately
three years travel time of groundwater to the nearest potential down-
gradient receptor (e.g., leasehold property line) and five years travel time
from the delineated down-gradient extent of the contaminant plume.

After instal[ation of the MNA moniforing network, as described above, one
synoptic round of water level measurements will be collected to refine the understanding
of local hydrogeologié regime (e.g., groundwater flow direction and seepage velocity)
ahd to determine whether additional monitc_)ring' wells are needed to achieve the goals of
the MNA Study. At least one dowhgrédicf,nt sampling point will be locate_d at the

centerline of the plume.

5.1.3. MNA Viability Determination
Soil and groundwater samples will be collected to-establish baseline conditions

~ and to aid in the initial determination of the viability of MNA at the site. Soil samples
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will be collected during the soil boring/monitoringv Weli installations. The soil samples
will be collected from the saturated zone for analyses of basel'mé STARS VOCs and
SVOCs, TPHC, nutrients and bacterial plate counts within the aquifer matrix. As
outlined in Section 4.1; additional soil sampies will also be collected from the post-
construction baseline borings within and above the smear zone to determine whether any
potential continuing impact to groundwater soufces may be present. These data will be

used in the evaluation of the viability of MNA at the site.

A groundwater sample will be collected from each well in the MNA monitoring
network to establish baseline conditions. Groundwater samples will be collected using
the USEPA Low-Flow purging and sampling procedutes. Field indicator parameters
(including pH, temperature, oxidation-reduction potential, specific conductance, salinity,

turbidity and dissolved oxygen) will also be documented during purging and sampling.

Groundwater sampies collected as part of the baseline MNA sampling event will

be analyzcd for STARS VQOCs and SVOCs, TPHC, alkalinity, sulfates, nitrate, ferrous
| iron, dissolved iron and manganese. Groundwater samples will be collected and analyzed
in accordance with the Quality Assurance/Q'uality Control Plan previded as Appendix 2.
The parameter list may be reduced for subsequent sampling events based on the initial

MNA data and the water quality data.

If MNA is determined fo be non viable at the site, the PANYNJ will evaluate

other remedial alternatives.

5.1.4 MNA Study Sample Frequency and Reporting

If the baseline data suggest that the residual coritafnination at the site may
effectively naturally attenuate, then a MNA Study will be performed. The MNA Study
will consist of a quarterly groundwater sampling program to be implemented over a two
year period. It is anticipated that the samples will be analyzed for the same parameters as

the baseline samples for groundwater.
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The MNA data will be ‘evaluated after one year to determine whether the
concentrations of contamination are decreasing, to identify biodegradation rate-limiting
parameters (e.g:, nutrients) and to defermine whether adjustments need to be made. After
eight quarters of monitoring, a MNA Study Report will be prepared. The MNA Study
Report will include a thorough analysis of the data including rate constants, trend
analysis; determination of redox zonation and a summary of seepage velocity and
hydraulic gradient.  The contarﬁinant trend and nutrient analyses will also be
summarized. These parameters will be used to estimate the distance of plume
 stabilization and time of remediation for the contaminants to attenuate to below CTA

Cleanup Goals (or applicable groundwater criteria).

After the MNA Study is submitted to the NYSDEC, PANYNJ and NYSDEC will
determine if additional monitoring is warranted. If it is determined that additional
* monitoring is warranted, then the number of wells to be sampled, parameters; and
frequency of sample collection will be proposed by PANYNIJ. The revised MNA
program, if needed, will be implemented by the PANYNJ after approval by NYSDEC.

PANYNJ will conduct post MNA sampling to demonstrate that CTA Cleanup

Goals (or applicable groundWater criteria) have been met.
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6.0 SCHEDULE

The free product recovery remediation efforts at the Terminal 5 site are currently
ongoing. The free product recovery program will continue until the product levels in the
extraction wells are non-detectable or until substantial construction activities are initiated,

making it impractical to continue. It is anticipated that construction activities will begin

“the fourth quarter of 2005 and last until 2008, at which time the post-construction

sampling will be performed. Free product recovery efforts will also be resumed after
construction has been completed, if necessary. The MNA Study will be initiated after

construction and free product recovery activities have been completed.
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Historic Well Gauging Data



Terminal 5 Progress Monitoring

Table 2

Groundwater Elevatlons and Product Thlckness

Page 1 of 34 .

Well 1D: Date: DTP DTW Product
feet feet Thickness
(fthc) (fthc) - {ft)
EW-1 5/15/2002 6.14 6.26 0.12
11/15/2002 6.12 0.00
113112003 575 0.00
121312003 572 0.00
3/8/2004 5.74 0.00
5/28/2004 5.15 0.00
6/29/2004 514 0.00
8/3/2004 5.14 0.00
9/2/2004 5.28 0.00
10/13/2004. 545 0.00
11/12/2004 575 0.00
173112005 5:34 0.00
3/2412005 539 0.00 .
4/18/2005 5.41 0.00
' 0.00
0.00
0.00
0.00
0.00
TEW-2 5/15/2002 567 5.82 0.15
1 11/15/2002 ‘ 579 0.00
1/31/2003 5.35 536 0.01
12/3/2003 5.18 521 0.03
2/5/2004 5.41 0.00
5/28/2004 "4.60 0.00
6/29/2004 4 58 0.00
8/3/2004 4.58 0.00
9/2/2004 475 0.00
10/13/2004 458 0.00
11/12/2004 513 0.00
1131/2005 4.89 4.99 0.10
3/24/2005 )  4.91 4.92 ~0.01
4/18/2005 4.80 4,92 0.12
- 0.00
0.00
0.00
0.00
0.00
EW-3 5/15/2002 567 0.00
121312003 | 515 0.00
2152004 | 544 0.00
- 31812004 | 5.29 0.00
- 4/27/2004 4.85 - 0.00
5/28/2004 4,50 0.00
-6/29/2004 451 0.00
8/3/2004 452 0.00
9/2/2004 467 0.00




Table 2

Terminal 6 Progress Monitoring
Groundwater Elevations and Product Thickness

Well 1D: Date: DTP DTW Product

feet feat ~ Thickness
{fthc) (ftbc) (ft)
10/13/2004 N 4.83 0.00
11/12/2004 5.09 0.00
1/31/2005 4.9 0.00
3/24/2005 4.9 0.00
4/18/2005 4.91 0.00
0.00
0.00
0.00
0.00
0.00
EW-4 5/15/2002 6.14 7.43 - 1.29
11/15/2002 6.26 6.53 0.27
1/13/2003 578 0.00
12/3/2003 582 5.93 0.01
21512004 6.10 0.00,
5/28/2004 5.32 0.00
6/29/2004 531 0.00
8/3/2004 5,32 0.00
9/2/2004 5.46 0.00
10/13/2004 5.51 0.00
11/12/2004 578 0.00
1/31/2005 5.21 0.00
3/24/2005 5.58 0.00
4/18/2005 5.7 0.00
0.00
0.00
0.00
0.00
0.00
EW-5 5/15/2002 6.29 0.00
11/156/2002 - 6.17 0.00
1/31/2003 5.89 0.00
12/3/2003 577 578 0.01
2/5/2004 5.95 0.00
-5/28/2004 517 0.00
6/29/2004 5,02 0.00
8/3/2004 5.16 0.00
9/2/2004 5.32 0.00
10/13/2004 547 0.00
11/12/2004 574 0.00
1/31/12005 5.46 0.00
312412005 5.33 0.00
4/18/2005 5.35 0.00
0.00
0.00
- 0.00
0.00
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Table 2

Groundwater Elevations and Product Thlckness

Well 1D: Date: DR DTW Product
feet feet - Thickness

{ftbc) (ftbc) (ft)
‘ 0.00
EW-6 5/15/2002 6.20 6.30 0.10
12/3/2003 555 0.00
21512004 5.77 0.00
3/8/2004 5.66. 0.00
4/27/2004 5.36 0.00
5/28{2004 4.96 0.00
6/29/2004 497 0.00
8/3/2004 4.97 0.00
9/2{2004 5.12 0.00
10/13/2004 523 0.00
11/12/2004 5.51 0.00
1/31/2005 5.26 0.00
3/24/2005 53 0.00
4/18/2005 544 0.00
’ 0.00
0.00
0.00
0.00.
' 0.00
EW-7 | 5/156/2002 "5.94 5.95 0.01
12/3/2003 541 5.43 0.02
215/2004 5.86 0.00
3/8/2004 5.56 0.00
42712004 5.20 0.00
5/28/2004 3.00 0.00
6/29/2004 4.83 0.00
8/3/2004 4.83 0.00
9/2/2004 5.00 0.00
10/13/2004 5.18 .0.00
11/12/2004 5.42 0.00
1/31/2005 5.20 0.00
312412005 5.21 0.00
4/18/2005 511 0.00
' 0.00
0.00
0.00
0.00
, .0.00
EW-8 5/13/2002 - 6.91 - 0,00
1171512002 6.91 © 0,00
1/31/2003 6.00 6,23 0.23
124312003 6.53 -0.00
3/8/2004 65.56 0.00
5/28/2004 593 0.00
6/29/2004 5.83 0.00
8/3/2004 5.91 0.00
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Table 2

Groundwater Elevations and Product Thickness

Well 1D: Date: DTP " DTW Product
feet feet Thickness
(ftbc) (ftbe) (ft)
8/2/2004 6.09 0.00
10/13/2004 6.21 0.00
11/1272004 6.41 0.00
1/31/2005 6.11 0.00
3/24/2005 6.19 0.00
4/18/20056 6.11 0.00
0.00
0.00
0.00
0.00
' 0.00
EW-9 5113/2002° 6.33 0.00
11/15/2002 6.21 6.81 0.60
1/31/2003 6.00 6.23 0.23
12/3/2003 5.80 7.10 1.30
2/9/2004 6.00 6.60 0.60
3/8/2004 6.01 6.10 0.09
4/2712004 577 0.00
51282004 5.34 0.00
6/29/2004 5.38 0.00
8/3/2004 5.36 0.00
9/2/2004 56 0.00
10/13/2004 559 - 5.84 0.25
11/12/2004 6.34 0.00
1/31/2005 5.54 6.03 0.49
3/24/2005 6.60 6.63 0.03
4{18/2005 5,92 0.00
0.00
0.00
0.00
0.00
0.00
EW.-10 5/3/2002 5.80 7.94 2.14
e 11/12/2002 6.04 6.39 0.35
2/3/2003 5.92 5.83 0.01
12/3/2003 563 - 6.24 0.61
21972004 5.70 6.70 1.00
3/18/2004 | 5.91 592 0.01
42712004 : 557 0.00
5/28/2004 514 0.00
6/29/2004 4,81 0,00
.813/2004 5.20 0.00
9/2/2004 5.31 0.00
10/13/2004 5.42 0.00
11/12/2004 6.12 0,00
1/31/2005 545 0,00
312412005 551 0.00
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Table 2

Terminal 5 Progress Monitoring
.Groundwater Elevations and Product Thickness

Well ID: Date: DTP DTW Product
. feet feet | Thickness
{fthc) {ftbc) (ft)
4/18/2005 | 5.33 -0.00.
0.00
0.00
0.00
0.00
0.00
EW-11 5/3/2002 578 0.00
12/3/2003 5.16 6.02 . 0.87
2/9/2004 540 8.40 1.00
3/8/2004 5.51. 5.62 0.01
4/2712004 5.08 0.00
5/28/2004 474 0.00
6/29/2004 4.61 4.85 0.24
8/3/2004 471 5.15 0.44
9/2/2004 4.82 5.32 0.50
10/13/2004 4.80 5.23 0.43
11/12/2004 519 6.75 0.56
1/31/2005 513 0.00
3/24/2006 6.1 0.00
4/18/2005 6.15 0.00
0.00
0.00
~0.00
0.00
0.00
EW-12 5/13/2002 6.61 8.89 2.28
11/12/2002 6.77 8.17 1.40
2/3/2003 5.61 0.00
12/3/2003 6.48 7.70 1.22
2/9/2004 6.60 0.00
3/8/2004 6.63 0.00
4/27/2004 6.38 0.00
5/28/2004 6.00 0.00
6/29/2004 5.95 0.00
8/3/2004 5.99 0.00
9/2/2004 6.15 0.00
10/13/2004; 6.26 0.00
11/12/2004 6.52 0.00
3/24/20056 6.23 0.00
4/18/2005 6 0.00
-0.00
0.00
0.00
0.00
0.00
0.00
EW-13 5/21/2002 6,95 0.07

6.88
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, Table 2
Terminal 5 Progress Monitoring -
Groundwater Elevations and Product Thickness -

Well ID: Date: DTP DTW Product

' feet feet Thickness
(ftbc) (ftbc) (ft)
1171812002 6.67 7.70 1.03

213/2003 6.47 6.61 014
1213/2003 6.25 7.30 1.05
21912004 6.40 7.30 0.90
37812004 6.46 6.87 0.41
412712004 . 6.24 0.00
512812004 : 578 0.00
6/29/2004 5,80 0.00
8/3/2004 ‘ 5.81 0.00
9/2/2004 5.03 0.00
10/13/2004 8.10 0.00
11/12/2004 6.37 0.00
1/31/2006 } " B.06 0.00
3/24/20056 6.09 6.1 0.01
4/18/2005 5.92 595. 0.03
0.00
0.00
0.00
0.00
0.00
EW-14 5/3/2002 6.18 0.00
11711212002} 5.64 6.85 1.21
2/3/2003 5.76 6,59 0.83
1/3/2003 5.60 6.41 0.81
2/9/2004 5.80 6.40 0.690
3/8/2004 5.84 6.30 0.46
412712004 5.64 0.00
5/28/2004 5.15 0.00
6/29/2004 5.10 - 0.00
8/3/2004 5.19 0.00
9/2/2004 "~ 532 0.00
10/13/2004 543 0.00
11/12/2004] 578 0.00
113112005 547 0.00
3/24/2005 5.5 0.00
4/18/2005 532 0.00
' ‘ 0.00
0.00
0.00
0.00

- 0.00 .
EW-15. | 5/3/2002 6§28 0.00
12/3/2003 - 4,82 0.00
3/8/2004 493 0.00
4/27/2004 4,55 0,00
5/28/2004 ' 4.15 0.00
6/29/2004 413 0.00
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Table 2

| Terminal 5 Progress Monitoring
Groundwater Elevations and Product Thickness -

Well ID: Date: - DTP DTW. Product
feet feet Thickness
{ftbc) (ftbe) (ft)
8/3/2004 . 4.26 0.00
9/2/2004 4.38 0.00
10/13/2004 4.61 0.00
11/12/2004 473 0.00
1131120085 4.54 0.00
3/24/2005 46 0.00
4/18/2005 4.77 0.00
0.00
0.00
0.00
0.00
0.00
EW-16 5/13/2002}  6.53 6.79 0.26
11/18/2002 6.64 5.82 0.18
21312003 7.15 0.00
12/312003 6.30 6.95 0.65
211072004 6.40 0,00
4/27/2004 } 6.13 0.00
| 5/28/2004 575 0.00
6/29/2004 572 0,00
8/3/2004 475 0.00
9/2/2004 5.93 0.00
10/13/2004 6.02 0.00
11/12/2004 6.20 6.21 0.01
1/31/2005 ‘ 8 0.00
3/24/2005 : - 6.05 0.00
4/18/2005 : 6.01 0.00
0.00
0.00
0.00
0.00
0.00
EW-17 | 5/3/2002 547 7.75 ¢ 2.28
: 11/12/2002 5.59 '6.55 0.96
213/2003 .-6.51 6.05 0.54
121312003 532 5.60 0.28
211012004 5,50 6.00 0.50
3/8/2004 5.50 - 576 0.26
4/27/2004 519 0.00
5/28/2004 4.81 0.00
6/29/2004 4.84 0.00
8/3/2004 4.83 0.00
- 9/2/2004 5,01 0.00
10/13/2004 4.81 0.00
11/12/2004 5.39 0.00
1/31/2005 _ 512 0.00
3/24/2005 515 0.00
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Table 2
Terminal 5 Progress Monitoring _
Groundwater Elevations and Product Thickness ,

Well ID: Date: DTP DTW Product
feet fodt Thickness {

{fthe) (ftbe) . {ft)
4/18/2005 52 | 0.00
0.00
0.00
0.00
0.00
0.00
EW-18 - 5/3/2002 520 0.00
11/13/2002 5.13 0.00
21412003 492 4,93 0.0
12/3/2003 4.72 0.00
3/8/2004 . 5.91 0.00
5128/2004 4.15 0.00
6/29/2004 4.30 0.00
8/3/2004 .. 422 0.00
9/212004 i 4.39 0.00
10/13/2004 4,50 0.00
111212004 4,79 0.00
1/31/2005 4.5 - 0,00
312412005 453 0.00
4/18/2005 4.48 " 0.00
' 0.00
0.00
0.00
0.00
0.00
EW-19 - 51212002 5.90 7.71 1.81
11/13/2002 6.25 6.48 0.23
21412003 | 591 592 .0.01
12/3/2003 | 5.81 6.00 0.19
- 2/10/2004 5.90 0.00
- 3/8/2004 5.90 5,91 0.01
42712004 560 0.00
512812004 o 5.25 0.00
6/29/2004 5.30 0.00
8/3/2004 5,25 -0.00
9/2/2004 549 542 - 0,04
10/13/2004 ' - 561 0.00
14/12/2004 ' 5.81 0.00
1/31/2006 5.61 0.00
312412008 5,51 0.60
4/18/2005 ‘ 55 ~0.00
: . o ) 0.00
0.00
0.00
0.00
- 0.00
EW-20 51212002 5.30 7.00 1.70
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Terminal 5 Progress Monitoring

Table 2

Groundwater Elevations and Product Thickness

Page 9 of 34

Well 1Dy Date: DTP DTW Product
feet feet Thickness

 (fthe) {fthc) (ft)

11/13/2002] -6.58 6.95 0.37
2/4/2003 537 5,38 0.01
12/3/2003 1 8.20 5.46 0.25
2/10/2004 5.30 540 0.10
- 3/8/2004 557 0.00
412712004 4.98 5.03 0.05
-5(28/2004 4.60 0.00
6/29/2004 461 463 0.02
8/3/2004 4.67 471 0.04
9/2/2004 4.80 4.99 0.19
10/13/2004 4.14 505 0.91
11/12/2004 522 5.35 0.13
1/31/2005 4.95 4,96 0.01
31242005 4.99 0.00
4/18/2005 4.96 0.00
: 0.00
0.00
0.00
0.00

0.00 -
EW-21 5212002 5.31 0.00

: 11/13/2002 - 5.31 0.00
214/2003 | .- 5,70 0.00
12/3/2003 4.85 532 0.47
2110/2004 : 5.00 0.00
3/8/2004 5.08 5.07 0.01
4/2712004 469 0.00
5/28/2004. 4,25 0.00
6/29/2004 4.40 0.00
8/3/2004 4.41 0.00
91212004 4,51 0.00
10/13/2004 4,71 0.00 .
11/12/2004 4.99 0.00
1/31/2005 4.69 0.00
3/24/2005 4,72 0.00
4/18/2005 | 4,66 0.00
0.00

0.00

0.00

0.00

0.00

EW-22 5/2/2002 5.29 6.03 0.74
11/13/2002 5.97 6.18 0.21
21412003 | - 5.87 5,88 0.01
12/3/12003 558 6.00 0.42
2/10/2004 ‘ 5.70 0.00
3/8/2004 5.77 0.00




' Table 2

- Terminal 5 Progress Monitoring
Groundwater Elevations and Product Thickness

Page 10 of 34

Well ID: Date: pTP DTW Product
feet feet Thickness
(fthc) {fthc) (ft)
4/2712004 533 5.41 0.08
512812004 5.00 0.00
6/29/2004 5.02 5.10 0.08
8/3/2004 4.99 5.45 0.46
9/2/2004 5.09 . 584 0.75
10/13/2004 5.23 5.63 0.40
1111212004 5,59 573 0.14
1/31/2005 5.26 55 0.24
312412005 532 5.91 0,59
4/18/2005 518 5.36 . 018
0.00
0.00
0.00
0.00
0.00
EW-23 512/2002 5.01 5.92 0.91
1111372002 5.91 6.90 0.99
2/4/2003 5.85 5.86 0.01
121312003 550 5.60 0.10
2/10/2004 5.70 0.00
3/8/2004 570 0.00
4/27/2004 529 0.00
5/28/2004 4.97 0.00
6/29/2004 5.03 0.00
8/3/2004 5.05 0.00
9/212004 5.22 0.00
10/13/2004 5.31 0.00
11/12/2004 5.6 0.00
1/31/2005 527 0.00
3/24/2005 5.34 0.00
4/18/2005 5.22 0.00
0.00 .
000 .}
0.00 -
0.00
| 0.00
EW-24 5/2/2002 6.03 0.00
: 12/3/12003 559 . 0.00
3/8/2004 5.75 0.00
412712004 531 5.32 0.01
5/28/2004 4,97 0.00
6/29/2004 4.90 0.00
8/3/2004 5.08 0.00
9/2/2004 53 . 0.00
10/13/2004 5.25 0.00
11/12/2004 571 0.00
113172005 5.32 0.06




Terminal 5 Progress Monitoring

Table 2

Groundwater Elevations and Product Thickness

Page 11 of 34

Well ID: Date: DTP DTW Product
' : feet feet Thickness
{fthe} (ftbe) (ft)
3/24/2005 5.34 0.00
4/18/2005 523 0.00
0.00
0.00
0.00
0.00
0.00
EW-25 51212002 5.80 0.00
' 12/3/2003 528 0.00
3/8/2004 5.51 0.00
42712004 512 0.00
512812004 4.80 0.00
6/29/2004 4,89 0.00
81312004 4.87 0.00
9/2/2004 5.04 0.00
10/13/2004 5.18 0.00
11/12/2004 544 "0.00
1/31/2005 5.1 0.00
312412005 5.18 0.00
4118/2005 518 0.00
0.00
0.00
0.00
0.00
0.00
EW-26 51112002 6.79 8.38 1.59
11/14/2002 6.93 7.10 0.17
2/5/2003 6.63 0.00
-12/3/2003 5.67 6.69 0.02
31812004 6.74 0,00
5/28/2004 6.17 0.00
'8/29/2004 6.00 0.00
8/3/2004 6.15 0.00
9/2/2004 6.28. 0.00
10/13/2004 6.37 - 0.00
11/12/2004 6.64 0.00
1/31/2005 6.32 0.00
3/24/2005 6.3 0.00
471812005 6.19 0.00
0.00
0.00
0.00
0.00
. 0.00
EW-27 51172002 7.02 0.00
12/3/2003 6.60 0.00
31872004 6.77 0.00
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Terminal 5 Progress Monitoring

Table 2

Groundwater Elevations and Product Thickness'

Page 12 of 34

Well |D: Date: DTP DTW Product
feat feet Thickness
(fthe) (fthe) (ft)
42712004 6.45 000 |
5/28/2004 } 5.12 0.00
6/29/2004 6.17 0.00°
81312004 6.12 0.00
9/2/2004 6.28 "~ 0.00
10/13/2004 6.46 0.00
111122004 6.66 0.00
~1/31/2005 6.35 "~ 0.00
3/24/2005 6.28 0.00
4/18/2005 6.25 0.00
. 0.00
0.00
0.00
0.00
0.00
EW-28 519/2002 6.92 8.04 1.12
1111412002 6.96 7.20 0.24
2/5/2003 6.64 0.00
12/3/2003 6.67 8.95 0.28
2/11/2004 6.60 6.80 0.20
3/8/2004 6.71 0.00
4/27/2004 6.43 0.00
5128/2004 6.11 0.00
6/29/2004 6.13 0.00 -
81312004 6.18 0.00
9/2/2004 525 527 0.02
10/13/2004 6.36 6.41 0,05 .
11/12/2004 6.65 6.67 0.02
1/31/2005 7.31 0.00
3/24/2005 6.32 0.00
41182005 6.11 6.33 0.22
0.00
0.00
0.00
0.00
0.00
[EW.29 51172002 B.87 9.31 2.44
11/14/2002 7.19 7.54 0.35
" 215/2003 6.88 6.94 0.06
121312003 6.81 7.63 0.82
211112004 6.90 7.10 0.20
-3/8/2004 6.84 7.28 0.44
4/27/2004 7.70 0.00
6/29/2004 8.29 0.00
8/3/2004 . 641 0.00
9/2/2004 6.55 0.00
10/13/2004 .65 0.00




Terminal 5§ Progress Monitoring

Table 2

Groundwater Elevations and Product Thickness -

Well ID: Date: DTP DTW Product

feet feet Thickness
{fthbc} {ftbc) {ft)
111212004} 6.80 7.54 0.74
173112006 6.55 6.56 0.01
3/24/2005 6.55 6.73 0.18
4/18/2006 6.22 0.00
0.00
0.00

0.00 .
0.00

i 0.00
EW-30 5/9/2002 6.73 8.94 2,21
' 11/14/2002 6.83 7.64 0.81
2/5f2003 6.56 7.05 0.49
121312003 6.55 7.01 0.46
2/11/2004 6.50 6.80 0.30
3/8/2004 6.61 6.65 0.04
412712004 | 6.41 0.00
5128/2004 6.06 0.00
6/29/2004 5.95 0.00
8/3/2004 6.11 0.00
- 9/2/2004 | 6.24 0.00
10/13/2004 6.29 0.00
11/12/2004 6.59 6.89 0.30
1/31/2005 6.22 0.00
3/24/2005 6.28 0.00
4/18/2005 6.23 0.00
L 0.00
0.00
0.00
0.00
_ 0.00
EW-31 5/9/2002 6.59 8.71 2,12
11/14/2002] 8.71 7.83 1.42
2/5/2003 6.48 6,73 0.25
12/3/2003 . 6.45 6.91 0.46

2/11/2004 6.40 6.80 0.40 .
3/8/2004 6,51 6.72 0.21
412712004 6.23 0.00
6/28/2004 5.92 0.00
6/29/2004 570 0.00
8/3/2004 6.00 0.00
9/2/2004 5.17 0.00
10/13/2004 6.07 0.00
11/12/2004] 6.49 0.00

1/31/2005 6.13 -0.060 -
3/24/2005 8.27 0.00
4/18/2005 6.3 0.00
0.00
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Terminal 5§ Progress Monitoring

Table 2

" Groundwater Elevations and_Product Thickness

Well ID:

Date: DTP DTW Product
feet ~ feet Thickness

{fthe) {fthc) (ft)
0.00
0.00
0.00
) ) 0.00
EW-32 5/8/2002 7.20 0.00
121312003 6.79 0,00
3/8/2004 6.82 0.00
412712004 6.58 0.00
5/28/2004 6.26 0.00
6/29/2004 6.29 0.00
8/3/2004 6.22 0.00
9/2/2004 6.41 0.00
10/13/2004 6.55 0.00
11/12/2004 6.81 0.00
1/31/2005 6.42 6.45 0.03
3/24/2005 6.42 0.00
411812005 6.5 0.00
0.00
0.00
0.00
0.00
0.00
EW-33 5/8/2002 : 7.50 0.00
12/3/2003 6.60 6.85 0.25
211112004 6.60 6.90 0.30
3/8/2004 6.64 0.00
42712004 6.36 0.00
5282004 { 6.06 0.00
6/29/2004 6.01 ' 6.02 0.01
8/3/2004 6.09 0.00
9/2/2004 1 6.23 - 0.00
"110/13/2004} - 6.37 0.00
11/12/2004 6.56 6.69 013
1/31/2005 " 6.26 0.00
3/24/2005 | - 6.27 0.00
4/18/2005 6.03 8.11 0.08
' -0.00
0.00
0.00
0.00
: 0.00
EW-34. 57912002 6.82 8.90 2.08
11/14/2002 5.94 7.52 0.58
21512003 6.63 7.64 1.01

121312003 - 6.60 7.09 0.49
2/11/2004 6.60 6.90 0.30
3/8/2004 - 6.65 7.14 (.49
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Terminal 5 Progress Monitoring

Table 2

Groundwater Elevations and Product Thickness

Page 15 of 34

Well {D: Date: oTe . DTW Product |

feet feet Thickness

{fthe) {fthc) (fty

4/27/2004 6.42 0.00 .
512812004 { 6.15, 0.00
1 612912004 6.03 0.00
8/3/2004 6.15 0.00
9/2/2004 6.3 0.00
10/13/20041. 6.44 6.45 0.01
11/12/2004} 6.69 0.00
1131/2005 6.34 6.36 0.02
3/24/2005 6.39 0.00
4/18/2005 6.33 0.00 .
0.00
0.00
0.00
0.00
0.00
EW-35 5/9/2002 6.79 8.00 1.21
: 11/14/2002 6,78 747 0.39
2152003 6.61 0.00
12/3/2003 6.45 6,70 0.25
211112004 | 6.50 0.00
31812004 6.52 0.00
4/27/2004 6.23 0.00
5/28/2004 5.90 0.00
6/29/2004 5,90 0.00
8/3/2004 5,99 0,00
9/2/2004 6.09 0.00
10/13/2004 6.156 6.16 0.01
1111212004}  B.47 6.5 0.03
1/31/2005 6.19 0.00
312412005 6.20 0.00
4/18/2005 6.28 0.00
: 0.00
0.00
0.00
0.00
, 0.00
EW-36 5/8/2002 | 7.20 0.00
. 12/3/2003 6.60 0.00
3/812004 6.63 0.00
4/27/2004 6.31 0.00
5{28/2004 6.03 0.00
6/29/2004 6.10 0.00
8/3/2004 6.11 0.00
9/2/2004 6.2 0.00
10/13/2004 6,34 0.00
11/12/2004 6.6 0.00
1/31/2005 6.25 0.00




Ras
R

Table 2

- Terminal 5 Progress Monitoring

Groundwater Elevations and Product Thickness

Well 1D: Date: DTP DTW Product
feet feet Thickness

(ftbc) (ftbc) (ft)

3/24/2005 6.27 0.00 .
4/18/2005 6.22 0.00
0.00
0.00
0.00
0,00
” , 0.00°
EW-37 51812002 6.78 0.00
12/3/2003 6.35 0.00
3/8/2004 6.50 0.00
6/29/2004 579 0.00
8/3/2004 579 0.00
91212004 5,95 0.00
10/13/2004 6.11 0.00
11/122004 6.32 0.00
1131/2005 5.99 0.00
4/18/2005 6.14 - 0,00
0.00
0.00
0.00
0.00
0.00
‘ 0.00
EW-38 5/9/2002 6.87 6.88 0.01
12/3/2003 6.38 0.00
3/8/2004 6.60 0.00
4/27/2004 6.09 0.00
51282004 5.75 5.78 0.01
6/29/2004 577 0.00
8/3/2004 5.81 0.00
9/2/2004 " 5.08 0.00
11011312004 6.13 0.00
11/112J2004] - 6.32 0.00
113172005 | 6.06 0.00
3/24/2005 6.1 . 0.00
4/18/2005 5,99 0.00
0.00
0.00
0.00
0.00
0.00
EW-39 5/92002 5.89 0.00
12/3/2003 5.41 0,00
3/8/2004 5.50 0.00
4/27/2004 - 5.09° 0.00
512812004 475 0.00
6/29/2004 4.85 0.00
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Terminal 5 Progress Monitoring

Table 2

Groundwater Elevations and Product Thickness

Well ID: Date: DTP DTW Product
' feet feet Thickness
{fthc) (fthe) (ft)
10/13/2004 4.85 0.00
9/2/2004 5.05 0.00
10/13/2004 519 5.20 0.01
11/12/2004 542 0.00
1131/2005 5.08 0.00
3/24/2005 5.16 0.00°
4/18/2005 - 53 0.00
0.00
0.00
0.00
0.00 -
0.00
EW-40 5/9/2002 6.80 0,00
12/3/2003 5,64 0.00
31812004 575 0.00
4127712004 5.26 0.00
5/28/2004 499 0.00
6/29/2004 5.00 0.00
8/3/2004 5.07 0.00
9/2/2004 529 0.00
10/13/2004 542 0.00
11/12/2004 562 0.00
1/31/2005 53 0.00
3/24/2005 5.53 0.00
" 4/18/2005 5.44 0.00
0.00
0.00
0.00
0.00
. 0.00
EW-41 5/9/2002 5.28 6.67 1.39
1171212002 526 6.08 0.80
21612003 515 5.30 0.15
12/3/2003 4,80 570 0.90
1 271372004 500 " 6.00 1.00
3/8/2004 4.96 5.85 0.89
41272004 4,71 (.00
512812004 4.36 0.00
6/29/2004 4.46 0.00
8/3/2004 4 61 0.00
9/2/2004 472 0.00
10/13/2004 o 5.856 0.00
11/12/2004 4.90 5.85 0.95
1/31/2005 475 0.00
3/24/2005 4,76 5.03 0.27
4/18/2005 465 4.66 0.01
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Table 2

Terminal 5 Progress Monitoring .
Groundwater Elevations and Product Thickness

Page 18 of 34

Well ID: Date: DTP DTW Product
' feet feeot Thickness
{ftbc) {ftbc) (ft)
0.00
0.00
0.00
. : 0.00
EW-42 51912002 5.58 7.04 1.46
‘ 1171272002 5.69 5.70 0.01
21512003 ' 5.52 0.00
121312003 5.38 0.00
3/8/2004 5.46 0.00
5/28/2004 465 0.00
6/29/2004 4 .80 0.00
8/3/2004 476 0.00
9/2/2004 | 5 0.00
10/13/2004 512 513 0.01
19/12/2004 535 0.00
1131720056 5.04 -~ 0,00
312472005 5.11 0.00
4/18/2005 5.07 0.00
0.00
"~ 0.00
0.00
0.00
0.00
EW-43 5/9/2002 6.10 0.00
121312003 562 0.00
3/8/2004 573 0.00
4/27/2004 5.27 0.00
512812004 4,96 0.00
6/29/2004 506 0.00
81312004 5.11 0.00
9/2/2004 5.36 0,00
10/13/2004 546 0.00
11/12/12004 5.68 0.00
1/31/2005 532 0.00
312412005 '5.40 0.00
4/18/2005 5.33 0.00
‘ 0.00
0.00
0.00
0.00
- 0.00
EW-44 5{2/2002 8.40 ~0.00
12/3/2003 5.91 6.40 0.49
21912004 5.98 6.16 0.17
3/8/2004 6.04 5.05 0.01
4/27/2004 , 5.70 0.00
5/28/2004 534 5.36 0.02




Terminai 5 Progress Monitoring

Table 2

Groundwater Elevations and Product Thickness‘
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Well ID: Date: DTP DTWwW Product
feet feet Thickness
{fthc) (ftbc) ()
6/29/2004 543 545 0.02
8/3/2604 5.44 547 0.03
9/2/2004 5.63 575 0.12
10/13/2004 573 5.95 0.22
11/12/2004 595 6.24 0.29
1/31/2005 5.84 0.00
3/24/2005 5.80 5.81 0.01
4/18/2005° 5.62 0.00
0.00
0.00 .
0.00
0.00
0.00
EW-45 5/10/2002 6.22 0.00
1213/2003 573 0.00
3/8/2004 5.79 0.00
412712004 541 0.00
5/28/2004 5.07 0.00
6/29/2004 547 0.00
8/3/2004 5.16 0.00
9/2/2004 5,35 0.00
10/13/2004 6.51 0.00
11/12/2004 575 0.00
1/31/2005 541 0.00
3/24/2005 5,62 0.00
4 4/18/2005 5.44 . 0.00
: 0.00
0.00
0.00
0.00
, 0.00
EW-46 5140/2002 7.20 0,00
124312003 5.15 0.00
3/8/2004 5.20 0.00
4/2712004 4.84 0.00
5/28/2004 { 4.49 0.00
6/29/2004 4.58 0.00
81312004 | 4.6 0.00
9/2/2004 4.96 0.00
10/13/2004 5.93 0.00
1111212004 5.17 0.00 -
1/31/2005 - 4.86 0.00
312412005 5.00 0.00
- 4/18/2005 | 4.96 0.90
0.00
0.00
0.00




‘ Table 2 _
Terminal § Progress Monitoring _
Groundwater Elevations and Product Thickness

Well ID: Date: DTP DTW Product
feet feet Thickness

{fthc) {ftbc) | (ft)

S 0.00

0.00

EW-47 5/10/2002 5.45 0 7.29 1.84
11/12/2002 535 6.33 0.98
2152003 5.35 5.67 0.22
12/3/2003 5.01 6.12 1.11
211312004 525 570 0.45
3/8/2004 4.99 0.00
412712004 4.85 . 4.86 0.01
6/29/2004 4.64 0.00
8/3/2004 ' 4.65 0.00
9/2/2004 4.85 0.00
10/13/2004]- 5.01 0.00
11/12/2004 515 5.62 0.37
1/31/2005 49 0.00
3/24]2005 5.00 0.00
4/18/2005 4.78 0.00

0.00

0.00

0.00

0.00

0.00

EW-48 5/9/2002 5.76 L 7.28 i 1.62

11/12/2002 5.69 6.86 117
2/5/2003 565 1 6.34 0.69
12/3/2003 5.40 592 0.52
2/13/2004 5.55 6.40 0.85
3/8/2004 | © 552 6.40 0.88
41272004 5.21 0.00
5/28/2004 : 4,60 0.00
6/29/2004 5.03 0.00
8/3/2004 ‘ 5.00 0.00
9/2/2004 4.25 0.00
10/13/2004 5.35 537 | 002
11/12/2004 5.47 6.37 0.90
1/31/2005 , 525 0.00
3/24/2005 529 . 5.41 012
4/18/2005 5.09 0.00 -

) 0.00

0.00

0.00

0.00

3 R 0.00
EW-49 51212002 . - 6864 0.00
12/3/2003 5,69 ~ 6.66 0.96
2/9/2004 6.30 6.31 0.01
3/8/2004 6.39 0.00
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Table 2

Terminal 5 Progress Monitoring
- Groundwater Elevations and Product Thickness

Well ID: Date: otTp oTW Product
foet feet Thickness
{ftbc) {ftbc) {ft)
412712004 5.98 0.00
5/28/2004 5.70 0.00
6/29/2004 5.75 0.00
8/3/2004 5.74 0.00
- 9/2/2004 5.95 0.00
10/13/2004 6.10 0.00
11/12/2004 6.31 0.00
1/31/2005 6.06 0.00
3/24/2005 6.23 0.00
4/18/2005 6.11 0.00
0.00
0.00
0.00
0.00
0.00
EW-50 51212002 5.43 8.45 3.02
14/13/2002 5,96 7.20 1.24
21612003 5.94 8.60 0.66
127312003 5.67 6.55 0.88
2/9/2004 575 6.44 0.69
3/8/2004 5.85 6.52 0.67
412712004 5.65 0.00
512812004 502" 0.00
6/29/2004 5.30 0.00
8/3/2004 5.30 0.00
9/2/2004 5.45 0.00
10/13/2004] = 562 5.64 0.02
11/12/2004 571 6.35 0.64
113112005 5.61 0.00
3/24/2008 5.73 0.00
411872005 5.69 0.00
© 0.00
0.00
0.00
0.00
: 0.00
EW.-51 5/10/2002 5.87 8.36 2.49
11/13/2002 5.91 7.02 1.1
216/2003 5.93 6,33 0.40
12/3/2003 570 8.36 0.66
2/13/2004 5.80 5.95 . 0.15
3/8/2004 577 5,91 0.14
412712004 5.42 0.00
5/28/2004 5.09 Q.00
6/29/2004 -~ 5.20 0.00 -
8/3/2004 5,24 0.00
- 9/2/2004 5.41
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Table 2

Terminal 5 Progress Monitoring -
Groundwater Elevations and Product Thickness

Well 1D: Date: DTP DTW Product
feet feet - Thickness
{ftbc) (ftbc) {ft)
110/13/2004 5.52 553 0.01
11/12/2004 5.72 0.00
113112005 55 0.00
312412006 563 0.00
4/18/2005 555 0.00
0.00
0.00
0.00
0.00
0.00
EW-52 5/10/2002 5.64 7.05 1.41
11/12/2002 5.58 6.06 0.48
2/5/2003 5.47 0.00
12/3/2003 532 5.50 0.18
2/13/2004 540 5,65 0.1
3/8/2004 5.32 5,54 0.22
412712004 498 0.00
5/28/2004 4,55 0.00
6/29/2004 460 0.00
8/3/2004 4,72 0.00
9/2/2004 4.95 0.00
10/13/2004 5.07 5.08 0.01
11/12/2004 5.3 0.00
1/31/2005 4.72 5.31 0.59
3/24/2005 5.10 0.00
4/18/2005 5.11 0.00
0.00
0.00
0.00
0.00
‘ , 0.00
EW.53 5/10/2002 557 7.40 1.83
11/12/2002] ~ 5.55 6.34 0.79
2512003 | 5.49 5.77 0.28
121312003 522 6.11 0.89
2/13/2004 5.40 5.65 0.25
37872004 5,38 5,60 0.22
4/27/2004 4,96 0.00
6/28/2004 4.62 0.00
6/29/2004 4.85 0.00
8/3/2004 478 0.00
9/2/2004 5.00 5.01 0.01
10/13/2004 513 517 0.04
111/12/2004 5.36 5.99 0.63
1/31/2005 5.08 0.00
312412005 5.11 0.00 .

4/18/2005 503 0.00
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Table 2
Terminal 5 Progress Monitoring
Groundwater Elevations and Product Thickness

Well ID: Date: oTP DTW Product
feat feet Thickness
{ftbc) (ftbe) {f6)
0.00
0.00
0.00
.00
‘ 1. 000
EW-54 51212002 5.25 7.42 247
‘ 11/14/2002 6.30 6.65 - 0.35
12/3/2003 5.97 5.98 0.01
21812004 6.02 6.05 0.03
3/8/2004 6.03 0.00
412712004 5.64 0.00
" 5/2812004°1 - 5.31 0.00
6/29/2004 5.41 0.00
8/3/2004 545 0.00
9/2/2004 5.62 0.00
10/13/2004 5.70 0.00
1111212004 5.99 6.01 0.02
113172005 579 0.00
3/24/2005 580 ‘ 6.80 1.00
4/18/2005 555 : 5.6 0.05
0.00
0.00
0.00
0.00
. 0.00
EW-55 5212002 6.10 9.10 3.00
11/14/2002 6.31 7.58 1.27
12/3/2003 6.01 6,72 0.71
21912004 6.12 6.36 0.24
31812004 6.21 6.40 0.19
4/2712004 5.81 0.00
5128/2004 5.45 0.00
6/29/2004 5,59 5.90 . 0.31
8/3/2004 4,52 4,62 0.10
9/2/2004 | 576 58 0.04
10/13/2004 5.92 '5.99 -0.07
-11/112/2004 6.11 6.17 0.06
- 1/31/2005 6.00 0.00
3/24/2005 6.00 0.00
4/18/2005 5,98 0.00
' . 0.00
0.00
0.00
0.00
. 0.00
EW.56 | 5/6/2002 6.10 6.50 0.40

11/13/2002 6.28 6.86 0.58
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Table 2

- Terminal § Progress Monitoring
Groundwater Elevations and Product Thickness

Well ID: Date: DTP pTW " Product

feet feet Thickness
(fthe) (ftbc)- (ft)
21612003 6.28 6.29 0.01
12/3/2003 | 5.95 6.15 0.20
21912004 | 6.05 6.22. 0.17
" 3/8/2004 6.11 6.24 0.13
412772004 573 0.00
5/2812004 540 0.00
6/29/2004 5.48 5.61 0.03
8/3/2004 5.46 547 0.01
9/2/2004 5.24 5.26 0.02
10/13/2004 5.81 6.00 0.19
11/12/2004 6.01 6.44 0.43
1/31/2005 5,85 0.00
3/24/2005 6.05 0.00
4/18/2005 5.99 0.00
0.00
0.00
0.00
0.00
0.00
EW-57 5/6/2002 5.80 6.10 0.30
11/13/2002 563 6.73 0.80
2/6/2003 6.90 0.00
12132003 5.56 6.44 0.88
2/9/2004 569 6.23 0.54
3/8/2004 572 8.03 0.31
4/27/2004 538 - 540 0.02
5/28/2004 -5.06 0.00
-6£29/2004 515" 0.00
8/3/2004 521 0.00
9/2/2004 5.39 0.00
10/13/2004 5.51 0.00
11/12/2004 571 575 0.04
1/31/2005 5.48 0.00
3/24/2005 5.60 561 0.01
4/1812005 523 0.00
0.00
0.00
0.00
0.00
0.60
EW-68 51612002 6.10 6.20 - 010
11/13/2002 5.94 0.00
2/6/2003 5.88 0.00
12/3/2003 553 5.85 0.32
2/13/2004 570 - B8.71 0.01
31812004 571 0.00
42712004 5.22 0.00
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Table 2

Terminal 5 Progress Monitoring
Groundwater Elevations and Product Thickness

Well 1D: Date: DTP DTW _ Product

feet feet Thickness
{ftbe) {fthc) {ft)
52812004 ' 4.92 0.00
6/29/2004 5.08 0.00
8/3/2004 5.01 0.00
9/2/2004 527 0.00
10/13/2004 5 38 ©0.00
11/12/2004 565 . 0.00
1/31/2005 5.32 0.00
3/24/2005 6.52 0.00
411812005 | 6.44 0.00
0.00
0.00
0.00
0.00

0.00
EW.59 §/16/2002 6.06 8.31 2.25
11/14/2002 6.12 6.48 0.36
213/2003 6.01 0.00
121312003 5.71 6.42 0.71
2/24/2004 6578 6.52 0.74
3/8/2004 5.68 6.05 0.37
4/27/2004 . 549 0.00
5/28/2004 5.24 0.00
6/29/2004 5.35 0.00
8/3/2004 528 0.00
9/2/2004 544 0,00
10/13/2004 5.61 5.66 0.05
11/12/2004 572 6.43 0.71
1/31/2005 5.7 0.00
3/24/2005 5.40 5,60 0.20
4/18/2005 5.39 54 0.01
0.00
“0.00
0.00
0.00
_ 0.00
EW-60 5/15/2002 6.12 8.58 2.46
11/14/2002 6.11 7.12 1.01
21312003 6.08 0.00
12/3/2003 5,84 6.40 0.56
2/24/2004 5.89 6.66 - Q.77
3/8/2004 | . 5.86 8.42 0.56
4/27/2004 5.67 0.00
5/28/2004 5.31 0.00
6/29/2004 . 521 0.00
8/312004 5,35 0.00
9/2/2004 5.5 0.00
10/13/2004 567 5.68 0.01
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Terminal 5 Progress Monitorihg

Table 2

Groundwater Elevations and Product Thickness

Well ID: " Date: pTP DTW. Product
feet feet Thickness
. (fthc) {ftbc) {ft)
11/12/2004 5,92 0.00
1/31/2005 561 0.00-
3/24/2005 6.09 0.00
4/18/2005 | 5.99 0.00
0.00
0.00
0.00
0.00
‘ 0.00
EW-61 5/15/2002 6.17 8.86 2.69
11/14/2002 6.20 7.31 1.11
2/3/2003 6.14 6.21 0.07
121312003 5,86 6.55 0.69
211012004 5,93 7.80 - 1.87
3/8/2004 - 5.94 6.43 0.49
4/27/2004 5.67 0.00
5{28/2004 5:37 0.00
6/29/2004 5.37 0.00
8/3/2004 544 0.00
9/2/2004 5.64 0.00
10/13/2004 5.79 0.00
11/12/2004 . 6.03 | 0.00
1/31/2005 5.82 8,12 0.30
312412005 6.11 0.00
"4/18/2005 6.13 0.00
. 0.00
- 0.00
0.00
0.00
. 0.00
EW-62 5/13/2002 6.00 8.31 2.31
11/13/2002) =~ 6.02 7.16 114
2/6/2003 | 6.10 8.44 0.34
12/3/2003 573 6.80 1.07
2/10/2004. 5.83 6.60 0.77
3/8/2004 5,81 6.42 0.61
4127/2004 5.50 0.00
5/28/2004 5.19 5.21 0.02
6/29/2004 5.25 5.34 0.09
8/3/2004 5.31 5.35 0,04
9/2/2004 5.55. 5.66 0.01
10/13/2004]  5.68 5.75 0.07
11/12/2004 5.88 5.96 0.08
1/31/2005 566 " 0.00
3/24/2005 5.80 0.00
4/18/2005 5.83 0.0
' 0.00
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Terminal 5 Progress Monitoring

Table 2

Groundwater Elevations and Product Thickness

Well ID: Date: DTP DTW Product
feet feet Thickness |

(fthe) {fthc) (ft)
0.00

0.00
0,00
0.00
EW-63 5(9/2002 6.25 0.00
11/13/2002 6.00 6.32 (.32
2/6/2003 6.03 0.00
12/312003 562 6.49 0.87
2/10/2004 578 6.05 0.27
3/8/2004 570 6.13 0.43
472712004 5.40 0.00
5282004 518 0.00
6/29/2004 5.20 5.22 0.02
8/3/2004 5.30 0.00
9/2/2004 5,39 54 0.01
10/13/2004 5,61 5.72 0.21
11/12/2004 5.60 6.56 0.96
1/31/2005 551 0.00
3/24/2006 562 563 0.01
4/18/2005 523 0.00
0.00
0.00
0.00
0.00
, 0.00
EW-64 511512002 577 8.35 2.58
11/14/2002 5.68 7.07 1.39
21312003 5.68 5.42 0.74
12/3/2003 5.48 6.06 0.58
- 212412004 553 6.19 0.66
- 3/8/2004 | 5.51 6.02 0.51
412712004 6.21 0.00
5/28/2004 . 4,95 0.00
6/29/2004 5,03 510 0.07
8/3/2004 4,82 0.00
0/2/2004 521 5.32 0.11
10/13/2004 5,32 5.60 0.28
11/12/2004]. 548 5.8 0.32
113412006 5.55 0.00
3/24/2005 5.40 570 0.30
4/18/2005 5.44 5.52, 0.08
0.00
0.00
0.00
0.00
0.00
EW-65 5/15/2002 - 5.64 747 - 183
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Table 2

Terminal 5 Progress Monitoring
Groundwater Elevations and Product Thickness

Producf

Well ID: Date: DTe DTW
feet feet Thickness
. {ftbc) (ftbc) (ft)
-11/14/2002 5.86 6.04 0.18
2/3/2003 5.76 0.00
12/3/2003 5.40 6.06 0.66
2/10/2004 544 6.62 1.18
3/8/2004 551 578 0.27
4/27/2004 5.16 0.00
5/28/2004 4.90 0.00
6/29/2004 4.89 0.00
- 8/3/2004 5.05 0.00
" 9/2/2004 52 0.00
10/13/2004 54 0.00
11/12/2004 5.39 6.21 0.82
1/31/2005 5.38 0.00
3/24/2005 5.80 0.00
4/18/2005 577 0.00
0.00
0.00
0.00
0.00
0.00
EW-66 5/6/2002 5.80 0.00
12/3/2003 5,28 0.00
2110/2004 5.37 0.00
3/8/2004 5,28 0.00
412712004 4.89 0.00
5/28/2004 4.60 0.00
6/29/2004 4,70 0.00
8/3/2004 4.76 0.00
.9/2/2004 4,96 0.00
10/13/2004 5.1 0.00
11/12/2004 5.28 0.00
1/31/2005 |- 5.24 0.00
3/24/2005 5.30 0.00
4/18/2005 524 0.00
' 0.00
0.00
0.00
0.00
, 0.00
EW-67 5/15/2002 5.81 8.56 2.74
11/15/2002 578 7.38 1.60
2/4/2003 573 6.91 1.18
12/3/2003 5.54 6.45 0.91
2/19/2004 5.57 6.46 0.89
3/8/2004. 5.55 6.45 0,90
4/27/2004 | 5.30 5,34 0.04
5/28/2004 . 5.07 0.00
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Terminal 5 Progress Monitoring

Table 2

Groundwater Elevations and Prqduct Thickhess

Page 29 of 34

Well ID: Date: DTP OTW Product
feet feet Thickness
. (ftbc) “{fthe) (ft)
6/29/2004 5.15 0.00
8/312004 5,12 0.00
9/2/2004 5.31 0.00
10/13/2004 5.44 552 0.08
11/12/2004 5.60 5.69 0.09
113172005 547 0.00
3/24/2005 561 0.00 .
4/18/2005 5.65 0.00
0.00
0.00
0.00
0.00
0.00
EW-68 5/8/2002 5.95 0.00
-} 121312003 541 0.00
3/8/2004 542 0.00
412712004 4.95 0.00
5128/2004 4.75 0.00
| 6/28/2004 4.86 0.00
8/3/2004 4.82 0.00
9/2/2004 6.04 0.00
10/13/2004 519 0.00
1171212004 54 0.00
1131/2005 5,25 0.00
312412005 5.42 0.00
4/18/2005 536 0.00
0.00
0.00
0.00
0.00
0.00
EW-69 5/16/2002 5,90 8.48 2.58
11/1612002 5.82 7.22 1.40
21412003 579 6.98 1.19
12/3/2003 5.56 6.50 0.94
1 2/11/2004 5.63 6.78 115
3/8/2004 5.61 6.32 0.71
412712004 ' 5.28 0.00
5/28/2004 "~ 5,08 0.00
6/29/2004 5.18 525 0.09
8/3/2004 5.12 5.30 0.18
9/212004 5.31 5,51 - 0,20
10/13/2004 543 581 - 0.38
11/12/2004 5.56 6.54 0.98
] 1/31/2005 5,58 5.92 0.34
] 312412005 5.62 5,96 0.34
411812005 5.59 597 0.38




Terminal § Progress Monitoring

Table 2

Groundwater Eievations and Product Thickness

Well ID:

OTP

Date: DTW Product
feet feet Thickness
{fthc) {fthc) {ft)
0.00
0.00
0.00
0.00
0.00
EW-70 5(16/2002 6.65 9.35 2,70
11/15/2002)  6.58 8.27 1.69
2/4/2003 - 6,58 8.12 1.54
127312003 6.30 7.75 1.45
211172004 6.34 7.80 1.46
| 3/8/2004 6.35 7.57 1.22
1 4/27/2004 6.11 0.00
512812004 5.92 0.00
6/20/2004 6.00 0.00
8/3/12004 5.97 0.00
9/2/2004 515 0.00
10/13/2004 6.21 6.83 0.62
11/12/2004 6.31 7.16 0.85
~1/31/2005 6.45 0.00
3/24/2005 6.30 6.92 0.62
4/18/2005 6.15 6.33 0.18
0.00
0.00
0.00
0.00
: 0.00
EW-71 5/8/2002 6.75 8.10 1.35
11/15/2002 6.72 7.07 0.35
21412003 6.89 7.16 0.27
12/3/2003 6.42 6.75 0.33
2/11/2004 6.48 . 6.75 0.27
3/8/2004 6.45 0.00
4/2712004 5.99 0.00
512812004 5.82 0.00
6/29/2004 5,92 0.00
8/3/2004 : 5,97 0.00
9212004 5.07 5.14 0.07
10/13/2004) - 6.22 6.31 0.09
11/12/2004 6.42 8.51 0.09
143112005 6.46 6.51 0.05
32412005 6.33 0.00
4/18/2005 5.99 0.00 -
0.00
0.00
0.00
0.00
0.00
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Table 2

- Terminal § Progress Monitoring

Groundwater Elevations and Product Thickness

Well ID: Date: DTe DTW Product
feot feet Thickness
(fthc) (fthe). {ft)
EW-72 5/16/2002 7.43 ENAR 2.28
' 11/15/2002 7.54 8.09 0.55
2/4/2003 7.56 8.06 0.50
121312002 7.1 823 142
2/11/2004 7.14 8.07 0.93
3/8/2004 7.24 7.68 0.44
412712004 : 6.84 0.00
5/28/2004 6.68 0.00
6/29/2004 6.77 0.00
8/3/2004 8.75 0.00
97212004 6.86 0.00
10/13/2004 7.03 0.00
| 11/12/2004 7.26 0.00
1/31/2005 7.16 777 0.61
3/24/20056 7.05 7.95 0.90
4/18/2005 6.85 6.99 0.14
0.00
0.00
0.00
0.00
0.00
EW-73 5/812002 : 7.71 0.00
11/15/2002 7.49 7.71 0.22
21472003 7.55 7.65 0.10
12132003 7.24 7.25 0.01
2/11/2004 7.25 0.00
5/28/2004 6.61 0.00
6/29/2004 6.68 0,00
8/3/2004 6.55 0.00
9/2/12004 6.84 0.00
10/13/2004 7.00 0.00
11/12/2004 7.19 | 0.00
1/31/2005. 7.24 7.25 0.01
3/24/2005 7.05 0.00
4/18/2005 6.98 0.00
' 0.00
0.00
0.00
0.00
: 0.00
EW.74 4/27/2004 6.49 .0.00
i 5/28/2004 6.39 0.00
6/29/2004 6,48 0.00
8/3/2004 6.44 0.00
9/2/2004 6.61. '6.68 0.07
10/13/2004} - 6.74 7.05 0.31
11/12/2004 6.91 7.35 0.44
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Terminal 5§ Progress Monitoring

Table 2

- Groundwater Elevations and Product Thickness

Page 32 of 34

Well ID: Date: DTP DTW Product
: feet feet Thickness
{fthe) {ftbc) (ft)
1/31/2005 6.86 7.31 0.45
3/24/2005 6.85 6.93 0.08
4/18/2005 6.62 0.00
. 0.00
0.00
0.00 -
0.00
0.00
EW-75 42712004 5.50 0.00
5/28/2004 | 5.30 0.00
6/28/2004 5.36 5.50 0.14
1 8/3/2004 5.35 5.50 0.15
9/2/12004 5.49 5.78 0.29
10/13/2004 5.60 6.42 0.82
11/12/2004 577 - 6.56 0.79
1/31/2005 5.73 6.38 "~ 0.66
3/24/2005 5.76 8.25 0.49
4/18/2005 5.66 5.89 0.23
' 0.00
0.00
0.00
0.00
0.00.
EW-76 412712004 5.45 0.00
512812004 5.19 0.00 .
6/29/2004 528 0.00
8/3/2004 527 0.00
9/2/2004 5.44 5.45 0.01
10/13/2004 5.55 5.89 - 0,34
11/12/2004 5.69 6.6 0.91
1/31/2005 5.85 0.00
3/24/2005 5.70 0.00
4/18/2005 5.68 0.00
0.00
0.00
0.00
0.00
. 0.00
EW-77 { 4/27/2004 5.51 0.00
52812004 517 0.00
6/29/2004 5.28 0.00
8/3/2004 5.28 0.00
9/2/2004 ' 5.47 0.00
10/13/2004 5,60 5,75 0.15
11/12/2004 572 6.08 0.36
1/31/2008 ‘ 5.59 0.00
312412005 575 5.86 0.1




Terminal 5 Progress M'onitoring

Table 2

Groundwater Elevations and Product Thickness

DTW

Well iD: Date: DTR Product
feet feet Thickness
v (ftbe) (ftbc) {ft)
4/18/2005 5.66 571 0.05
0.00
0.00
0.00
0.00
0.00
EW.78 412712004 471 0.00
5/28/2004 478 0.00
6/29/2004 4.51 0.00
8/3/2004 450 0.00
9/2/2004 475 0.00
10/13/2004 484 485 0.01
11/12/2004 5.09 0.00.
1/31/2005 4.74 0.00
3/24/2005 4.82 0.00
4/18/2005 4.5 0.00
0.00
0.00
0.00
0.00
0.00
EW-79 412712004 6.34 0.00
512812004 6.04 0.00
- 6/29/2004 6.15 0.00
8/3/2004 6.05 6.06 0.01
9/2/2004 6.16 6.22 0.06
10/13/2004 6.34 6.40 0.06
11/12/2004 6.60 6.68 0.08
1/31/2005 6.23 6.24 0.01
312412005 6.30 6.31 0.01
4/18/2005 6.14 0.00
0.00
0.00
0.00
0.00
0.00
EW-80 4/27/12004 579 0.00
5/28/2004 5.38 0.00
6/29/2004 5.41 0.00
81312004 540 0.00
9/2/2004 5.55 0.00
10/13/2004] - 5.69 0,00
11/12/2004 '5.93 6.11 018
312412005 5.75 0.00
4/18/2005 5.68 0.00 -
' 0.00
0.00
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JFK tntamationst Arport - TWA Termingt §
UAL Phase (i Subsudace lovestigation Data
Grounawater Elevation and SPH Gauging Data

Feliruary 14, 2001

T CASING |- T 1 018
Jeckyaniond S f
UAL-MWY | 271812000 1542 718 | 138 0
A —
UAL-MW2 | 211612000]  13.89 goa | 1260 ) 7.81 o
UaL-Mw | 2r1en2001]  13.84 vis | KM | 592 2.06 663 8.60 807 0
UAL-MW4 | 219/2001 15.85 7.10 NM 6.84 0.76 8.45 8.7 8,63 0 ’
UAL-ws | atarzo0t] 1805 662 | 1370 o 842 . 0
i
UAL-MWE | 2/10i2001] 1598 745 | 1485 | 679 0.60 8.53 8,19 8.69 )
oA - drsimstmprmpmr e e it
UAL-MW? | 2110r2001] 1807 gar | 13.60 - 0 9.20 - . 0
UALMWE | 21orzo0t| 1847 | 631 1 14T 6 8.86 . . 0
WUM. MW | 20191200 3 80 2.7 8 '
- b 1 4 12.70 . [} R - 1]
UAL-MW10 NOT YET INSTALLED
UAL-MW11 NOT YET INSTALLED
UAL-MW12 NOT YET INSTALLED
UALMW13] 2112001 12,02 art | 1120 | g 6.91. o
UAL-MW 14| 2riarzo0t] 1283 soa | 886 o 6.89 . 0
UAL-MW15 21812001 13.68 5.22 13.60 4] 8.7 - . o
UAL-MwW8] 710r2001] 1183 356 | 0.54 a 8.27 0
UAL-MWIT{ 2/19/2001| 1233 185 | 1220 0 £.28 - . 0
P SSU——— B __.,_.——._._-._,)___.._.
UAL-MW 18] 271872001 12.40 4.28 13,75 0 £12 . [}
UAL-MW 19 NOT YET INGTALLED
Retitiiad
UAL-HW20 NOT YET INSTALLED
S S
UAL-MW21 HOT YET INSTALLED
UAL-MW22 NOT VET INSTALLED
ALMWZ NOT YET INSTALLED
UAL-MW24 NOT YET INSTALLED
UAL-MW28 NOT YET INSTALLED
; e
UAL-MW28 NOT YET INSTALLED
UALW2T NOT VET INSTALLED
UAL-MW28 NOY YET INSTALLED
UAL-MW28 {OT YET INSTALLED
UAL-MW30 NOT YET INSTALLED
UAL-MW31 NOT YET INSTALLED
UAL-MWI2 NOY YET INSTALLED
UAL-MNI3 ROT YET INSTALLED
UAL-MW34 NOT YET INSTALLED ‘
FAMWY | 4a2001]  NM . . 6.00 1.1 - . . 0
pAMNZ | waizoot] T NM 6.98 . . . . . . o
PAMNI | 44720011  NM . . . . - )
pAMwa | 4142001 ] NM . . . . ] ] o
PAMWS | 442009 | NM . . . . . . R o

DTW = depth o watar
DTB = cepth ta bollom
QTP = capih 1o praduct



LK. Internationsl Aport - TWA Terminal 5

UAL Phasa | Subsurface Investigation Data
. Groundwater Elevation and SPH Gauging Data
“’“ ’ . Febryary 21, 2001
UAL-MIW L Z7272001) 1512 7.00 1355 - 0 8.14 - ‘ . 0
| UrLsiwz | 2ztzo01| 1388 | 606 e | - e 703 . . o
[ OaLuwa | 21272000 1381 7.8 NM 512 2.06 883 8.69 6.07 0
UALAIWY | 227720010 15,56 7.0 NM 6.81 0.20 B854 874 868 0
UAL-MWS | Z721200¢] 1605 | 881 | 1370 - o 8.44 . - o
UAL-MWE [ 212772001} 15.98 745 | 185 | are 0.85 853 8,18 Y 0
UALMWT | 272772001] 1807 781 | 1360 - o 8.26 . . o T
oAwe \zemzoot] sz | sa2 | Wi - o 8.5 . - 0 ]
AL MWs | im0t 1.7 501 | 1270 . 0 87 N - Q
| DAL-MW10] 2izri001]  13.97 511 | 1270 . 0 7.68 - . 0
UAL-MW1 1] 2/272001)  13.25 583 | 1285 . 0 ‘. 132 . . 0
uAL-wwizl 2200y Nk N NM . o N . . 0
UALWW | raTaet]  vaoz | eoe | 120t o 0 ) . . o
UAL-MW 14| 2272008|  12.83 $03 | as6s . 0 6.80 . . 0 T
UAL-MW 15} 2/2772001]  13.89 522 | 1360 . 0 8.47 . . °
UAL-MW16| 227/2001]  11.83 337 | 064 - 0 8.48 . ' . 0 ]
UAL-Mw 17| 22Toon| 1293 217 | 220 . o . 666 - : . o
‘ AL 8| Z2T12001] 1240 w9 | 1378 [ - Q 8.31 . . 0
UALMW 19| warizoot| 1403 | 801 | 1440 . 0 502 . . . 04‘-”
UAL-MW20| 212772001 ' NOT YET INSTALLED
L
UAL-MWR1 | 22712001 NQT YET INSTALLED :
L— e
UAL-Mw22| 22112008)  15.57 l 6.86 l \4.651 . [ 0 8.7t < . l 0
ual-Mwza| werreoat] ) NOT YET INSTALLED 7
UAL-Mwz4 | 212712001 . " NOT YET INSTALLED
UAL-MW25! 272172001} NOT YET INSTALLED
¥ e
UAL-MWa28 | 2212001} NOT YET INSTALLED
UALMWaT| 2T00t| ' NOT YET INSTALLED
UAL-MW28 | 22172001 NQOT-YEY INSTALLED
UAL-MW28 | 272772001 NOT YET INSTALLED
{uaL-mwsol zzizoot| 1579 l 0.76 ‘ 14.86 ] - 1 0 0.09 - l - 1 [
UAL-MW31 | 272702001 : NOT YEY INSTALLED
UAL-MWA2| 22172001 NOY YET INSTALLED
UAL-LW3 | 272172001 - NOT YET INSTALLED
o ‘ UAL-MW34] 21272001 NOT YET INSTALLED
PAMWL (212001 NM . .. - - - . - 0
PA-MW2 |22102001]  NM . . - . . R . 0
: PAMWS [w2nz00t] MM . . - . . .. . o
3 pAAWA |w2r00t] MM . . - . ; . .1 e
‘_ PA-MWS | 22112001 NM o - . . . . . o

DTW = depth to waler
OTE = dapth to bottom
DTP = depth 1o product



J.F K. lndemationat Asport - TWA Termina! &

. : (AL Pase It Subsurace lnvestigation Dats
. . Groundwater Elevation and SPH Gouging Data

March 18, 2001

UAL-MW | 1902001 15.12 6.00 13.58 . 0 8.22
WJ;L—MWZ aerzom 13.80 8.00 12.60 - (1} 7.80 . . 0 ]
UnLwa lanaroo] 1as | ees | mM o} 505 1.80 7.18 8.8 a 0
o UAL-MW4 [y102001] 1588 T 0.44 eu | se ars 0
UAL-MWS | 31872001 "s0s | 6s2 | wavw | - 0 853 ; } 0
UAL-NWS |atorzo0t] 1588 | 748 | 1485 | 866 0re 8.5 9.32 .08 0 ]
oAt |wtemoor|  teor | 6sa | taso | - 0 5.27 R 0
UALMWE | 3t8r2001] 16,47 §.00 | 14.70 . 0 3.07 ' . . 0
:AL-MVJG 37191200} 13.74 4.56 12.70 - 0 8.18 . . 0
UAL-MW 0] 3n19r2001) - 13.37 5.80 12,70 . 0 . . . 0
YAL-MWIL 3119720014 13.25 6.80 12.95 - 0 748 . . Q
UAL’MWN;; a/18i2001] 1283 512 13.80 - b] 7.8 . - , 0
UAL-MWI3] aterzo0t] 1302 591 | 1120 . 0 7.1 . . 0
UAL-MW 4 1912004 12.83 5.80 8.85 . b] 703 - - [+)
UALATW1S| /tarz001] 13,68 495 | 1360 . o 8.14 . - )
UAL-MW18 | 3/19/2001 1183 327 8.94 . 0 8.86 . . 4]
UAL-MW 1713192001 1243 3.68 12.20 - 1} 848 - - [
. UAL-MW 18 | 11872001 12.40 4.04 12.715 : - 0 8,38 . - 0
UAL-MW 19 3/‘9/200.( 14,03 495 14.40 . 0 9.08 - - 0
UrLanizo| wtbrz00t| 1642 | 635 | 1280 | - 0 " a7 L . "o
UAL-MW21 | 371872001} 14.83 5.5 | 12.80 . ) 028 - . o
UALNNZ2| WTa200t] 1667 | 675 | 1488| - 0 8.82 . . 0
Uroawzalawaoot| 1447 L osov | 128 " 538 0.06 8.48 0.12 w2 0
UAL-MW24| 371872001 14}.53 ] r.40 13.65 8.12 . 1.28 713 8.4 8.03 0
UaLmwzslanooot] 1327 | a4 nez . 0 813 . . )
UAL-MwW28] 31e/2001)  13.04 (%4} 12.62 - 0 i 833 . . ]
R unawar| oot iz | B30 | s2e0 |- 0 862 . . 0
UALMWB|3nar00f| 15,18 | BE7 | W8T | - o 881 o . . o
UnLarwza| wierzoot| a4 | e | 088 | - 0 e} . 0.
UAL-MWI0lararo0t} 1579 | 687 | 1465 . 0 0.22 . " 0
UALba | Wiwz00t| 1212 | 508 1270 . o 707 . - 0
{ UAL-MW3S2| V182001 12.84 565 | 12.80 . 0 7.8 . . 0
: UALMWas argzont| 1228 | 448 | 1086 - 6 | 18 - . 0
. OALsmw| eo0s] 12330 | S40 | MM 4@ | Q48 803 7.4 721 0
i ook |anwzoos| MM | - . . . . . . 0
PAKWEZ 1872001 NM . P R . ) . : o
; | paws |visroat] N ; . : . . . T P
% pAMWA |anezoot] WM ] - . . . . . . 0
. paMWS |3iarz00r  NH . . . . . . L N

DTW = deplh (0 walef
OTH = deplh bo bottom
DYP = dapth to product




el

"TGROUNDWATER| - GORRECTED" :
| ELEVATION" |GR R|4/16 - Change §/4.-Change 5/18-Change §/1-Change

UAL-MW1 0.08 0.10 0.15 0.14
UAL-MW? . 0.1 0.21 0.26 0.07
UAL-MW3 8.53 -0.18 -0.26 0.22 -0.20
UAL-MW{ 8.95 014 0.17 -0.29 -0.02
UAL-MWS ] -0.07 S0 ' 0.39 0.38
UAL-MW6 9.79 -0.02 0.36 o 069
UAL-MWT - : ' :
UAL-MWS 012 . -0.01 S 012 . 0.13
UAL-MW9 -0.10 0.22 0.38 029
UAL-MWA10 -0.08 0.03 -0.03 0.1
UAL-MW11 -0.15 0.12 0.10 0,12
UAL-MW12 - -0.13 011 -0.08 0.16
UAL-MW13 7.26 7.30 -1.26 0.02 -0.06 0.10
UAL-MW14 7.28 . 012 0.04 | 0.25 0.24
UAL-MW15 9.08 . £0.03 0.48 . 0.66 0.43
UAL-MW16 8.83 - -0.04 0.45 0.63 0.39.
UAL-MWA17 8.81 - -0.08 0.24 0.38 0.22
UAL-MW18 9.09 - 0.07 © 0.85 1.06 : 0.96
UAL-MW19 5.39 . 019 012 0.01 0.12
UAL-MW20 9.34 - -0.11 -0.15 .03 0.08
UAL-MW21 B.99 - 0.87 -0.57

UAL-MW22{ ~ 9.04 - 0.14 0.1 -0.04 0.02
UAL-MW23] - 9.08 9.22 0.22 -0.25 0.09 0.03 .
UAL-MW24 7.36 818 017 -0.26 -0.28 -0.25
UAL-MW25 §.46 . . .0.10 0.28 0.34 0.09
UAL-MW26 8.50 ' - 0.1 -0.13 Q.13 - D14
UAL-MW27 9.00 - o047 -0.22 0,17 -0.10
UAL-MW28 a.71 - -0.08 £0.15 -0.14 -0.10
UAL-MW29 8.88 - -0.11 -0.24 012 .1.02
UAL-MW30 9.68 - 040 0.29 0.47 046
UAL-MW31 7.48 . 013 0.7 0.37 0.27
UAL-MW32] - 762 . 0.37 0.22 045 0.31
UAL-MW32 .10 - 0.13 025 0.46 0.40
UAL-MW34 7.13 7.48 -0.09 0.29 © (.48 0.39
PA-MW1 - - : : o

PA-MW2 . -

PA-MW3 - -

PA-MW4 - : -

PA-MWS5S - -




Yaldo §
JFK internationat Arport - TWA Torming §

. UAL Phase Il Subsusface tvestigation Data
: ) Grourawatet Eevation ar) SPH Gauging Oata

Aprif 4, 2001

PRODUGE
OALMWY | w00t | 1842 | 870 | 1358 . o
UALNW2 | warz00t | vage | 889 | 1280 . 0 8.00 . . 0
UALAGNG | w2001 | | 1381 50z | NM | 487 | 108 119 8.4 8.5 0
AL | aazo0r | asss | ses | M| 646 AT " es2 9.08 8.95 0
UAL-MWE 44412001 15.06 5,05 13,70 - [} £.00 - - 0
UALARNG | warzoot | 1598 | 823 | M6 5.47 0.06 075 0.81 p.79 o
UALMWT | w00t | 107 | 897 | 13.80 - 0 10.10 . - 0
St
oALwwe | waro0t | wa7 | 682 | war0 g - ) 9.3 . . o
UALMANO | dr2001 | 1374 | 428 are - 0 9.4 . . 0
UALMwI0] aarz00t | 1337 | 835 | 1270 . 0 ».02 . . 0
UALN 11 47482001 13.28 5.80 12,95 - 0 7.65 - - 0
DALMNTZ| 4001 | 1283 | 497 | 1380 - 0 7.96 . . 0
UAL-MW TS 47472001 13.02 876 11.20 57 . 008 7.26 7.32 7.30 V]
_,___.__ur»\_.»— - S—
DALMWAL) qazo01| 1283 | 656 | 868 . 0 7.28 . . 0
UAL-MW 15 4/44z001 | . 13.69 481 13.60 - [ 9.08 - « 0
UALMWAS| 4idrzo0r | w183 | 800 | 0 . 0 8.83 . . 0
UL w200t | 12d3 | 352 | 1220 . 0 .81 . ) )
. YAl -MW 18 41412001 12.40 3.34 13,79 . [ 9.09' - . 0
R G
' UAL-MW 1B} 4472001 | 1403 484 | 1440 - 0 839 . . o
|
UAL-MW20 41412001 15,42 a.08 12.60 . ] 0.34 . . 0
] R—
yAL-MwW2t 41412001 14.80 5,84 12,80 - 0 859 - - 4]
UAL-MW22 A0 15.57 6,53 14,85 - 4] 3.04 - . Q
Dinditiont :
UAL-MW23 414712001 14.47 §.38 12.85 519 | 0.20° ' §.08 49,28 9.22 1]
UAL-MW24| dar001 ] 1489 747 | 1388 | 800 1147 7.36 8.53 8.18 0
UALMW?25| 47412001 13.27 4.81 11,92 - 0 6.46 . - ¢
UALAWae] 400t | 1304 | 454 | 1282 . 0 8.50 . . 0
: AUaL st awoor | 1542 |- 692 | 1280 1 - o 9.00 . . 0
UAL-MW28| 4412001 |- 15.18 ga7 | 1487 . o 8.71 . . 0
OALwwze| oot | vees | se0 | 1388 | - o 888 . . )
AL wdizo01 | 1679 | 841 | 1468 ' ) 0.68 . . 0
IR
UALMWI| waom | 1292 | 44 | 210 o 748 . . o
) UAL-MwWaz| araizoor) 1281 810 | 1280 . 0 1.682 . . 0
: UAL-MWI3 442001 12.28 4.8 1085 . QG .10 - - [
3 ~ et -]
U] a0t | 1233 | 820 | NM | 4T oar 143 7.60 76 0
PAMWE | am00t|  NM 625 | NM | 675 050 . . ] o
paMWZ | 42001 NM 670 | 1473 . a . . ) o
o pAM | G001 NM 530 | 1088 . 0 . . 0
pAMWA | qaoot]  NM NM | NM . ¢ . . . o
PAMWS | 442001 |  NM a6 | 1383 . 0 ] . ] o
i OTW wdepth o waler
D18 » deplh to bottorn

DTP © depth to product



LEXK. Internationral Agport - TWA Tormingd §
UAL Phase il Subsurface investigation Ot
Groundwater Elavation and SPH Gauging Dala

April 16, 2001

UAL-MWT | £/16/2001

UAL-MW?2 | 411872001 13.89 5.82 12.60

UAL-MW4 | 471672001 13.81 £.60 NM
UAL-Mw4 | erer200t| 1858 674 | NM | 834 0.40 881 921 .00 0
UAL-MWS | 4/16/2001]  15.05 598 | 1300 . 9 9.07 . . o
UAL-Mw8 | art6r2001]  15.98 618 | 1485 | 6.8 0.02 9.60 2,82 9.1 )
UALMWT | a/16r2001] 16,07 NM | 1380 - N M . . )
UAL-MWS | 4/16/2001 15.17 §.70 14.70° - Q 8.47 . . 0
UAL-MWS | anierzoot] - 13.74 416 | 1270 . 0 5,68 . - 0
UALW 0| aiarzo0t] 1397 620 | 1270 - o .08 . . 0
UAL-MW 1| 4716/2008 13.2§ §.45 | 1295 . a 7.80 . . 0
UAL-MW12] 4182000 | 1283 e | 1380 - 0 8.08 - . 0
UAL-MW13{ 4/1672001 13.02 4.50 1120 - [} 8.62 - - ' o .
UAL-MW 14 1.4/16872001] . 12.83 5,43 3.85 - 0 7.40 N - 0
,UA%.-MWiS 471842001 13.88 4.58 13.60 ~ a 9.4t -‘ - 0
UAL-MW 16 471672001 11.83 2.58 0.54 - 0 8.87 - - 0 B
UAL-MW1T| dnezoot| 12,13 344 | 1220 . 0 0.89 . - 0
UAL-MW 18} 4/1672001 12.40 3.38 13.75 . 0 9.02 - - 0
m-ww1o 41162001 14,03 445 | 1440 | - o 9,58 . . , ' R
‘UAL-WN 411872001 168.42 5.87 12.60 . o 845 - N (i}
UAL-MW?21 4!\.512001 14.83 497 12.80 - G 9.88 - - [}
T UAL-MWZ2] 471612001 15.87 §.38 1485 - 4] 8.18 ~ - 4]
UAL-MW23 | 4116/2001 14.47 5.03 12.65 . 0 944 . . ]
UAL-MW24 | 47162001 14.83 6.90 . 13.65 5.87 .03 763 8.66 8.38 a
UAL-MW26] 41182001 13.27 o | . ) 8.56 . . o
YALMW2G | anarzoot}  10.04 443 | 1282 - ) 8.61 . ! - 0
UALsawzr | annaroot] 1542 585 | 1260 . o 947 . . o
UNLMW2e | arter001] 1508 | 638 | 1487 . o 879 . o o
UALAtw2e| a/1z00| 1448 | 540 | 1265 . 0 8.90 . . 0
UALMwaolae00t] 1678 | 01 | w4es ¢ .78 . S o
UALAWS | rBrz00t] 1232 o5t | 1270 . 0 781 . . 0
UAL-MW32| 411610001] 1281 556 | 1280 . 0 TS - - o
uAL-Mw3] drerzoot] 12,20 404 1005 | 403 6.01 a2 8.23 823 0
UAL-MWA4 [ 41e20dt] 1233 5.6 Nt 4.60 0.0 1.4 7.73 1.58 )]
PAMWY dr162001]  NM 560 | NN | 565 0.04 . . . o
B R Lk 654 | 1473 . 0 . . ' ] o
PAMWS |anezoot]  NM s19. | 10.as . o - . . o
PAMWA |4162001) N . NM . 0 . . ; 0
PAMWS -| 4162001] WM 885 | 1183 . 0 . . .. P

DTW © depth to-water
D18 = depth o boitom
OYP ¢ depth 1o product




LEK. Intarmationsl Avpor - TWA Terminal &

' - ' UAL Phase Il Subsurtace hwastigation D2t
. . Grounawater Elevation and SPH Gavging. Dats
May 4, 2001
UAL-MW1T | 5472001 15.92 6.80 1188
UALMWZ | sinoo1| 1889 | 582 § 1260 | 582 .20 507 527 8.2 e |
DALMWS | 542001 [ 13.81 549 | NM | 483 ass | 832 s.98 o 0
UALMWS | srerzo0t | 1586 | 6707 | NM . a2 0.8 685 | 9.3 012 0
UALMWS | wa001| 1605 | sze | wrmo - 0 8.9 . . 0
KL-MWG 6/4/2001 16,88 8.58 14.85 6.54 0.04 9.40 944 - 0.43 . Q ]
UALMWT | S14r2001 | 18.07 N | wveo | - 0 N . . P
UAL-MWS | 57472001 15.17 5.81 14,70 . 0 9.38 . - 0
UAL-Mwe | sramcor | 13.7¢ sde | 1270 . 0 828 . . 0
OALWIO| sarzo01| 121 | 882 | s2m0 | - 0 5.0 . ) PR
UAL-MW11] 8472001 13.25 §.48 12.85 . ¢ .77 . . ) . [
UAL-MW12] 8472001 12.93 4,88 13.80 . 1} 8.07 ' - 0 )
UAL-MW 13| &/472001 13.02 6.78 11.20 5.5 4.27 7.24 - - 0
UAL-MW14| /472001 12,83 560 8.65 . 0 7.24 . . . [
UAL-MWI1B| 6/4/2001 13.69 5,00 13.60 . 4] B8.80 . . 0
UAL-MW 18] 5/4/2001 11,63 3.45 9.54 - [} 8.38 . . o
—J;L-MWF,' 51472001 12,13 376 | 1220 - 0 8.37 . . 0
. UAL-AMWIB] /412001 | 12,40 418 | 1S - 0 8.24 . » . °
UMWl saroot| 1403 | 482 | 40 | - 0 951 . . o
UAL-MW20] 82472001 16.42 - 3.93 12,60 - 0 9.409 - ' . [\]
CUALMwai| saeot| a3 | s2r | aso} - o . ese . S o
“{UAL-Mwaz| Sa2001 | 1557 642 | 1488 . o X . - ‘ 0
UALMWIZI N‘ﬂdol 14 .47 5.14 12.65 5.10 0.04 9.33 ; - (1]
UAL-MW24] 81472001 14,53 6.78 13.65 580 0.98 1.78 8.73 B.44 Q o
UALMWZ5| sarzoar | 127 | sor b omez |- a 8.20 0
UALMWNZS| Blaroat | 1a0s | 44 | ez | - 0 8.63 ] ] 0
UAL-MW2T| Svd/200t 15.12 5.60 12,60 - [} 9.22 . . 0
UALARNZS| Garo0t| 1648 | 632 | 1487 | - 0 088 . . 6
UALMWE) szo01 | teds | 838 | 18 | - ) 912 . . o
! UALMWID| warzoot| 1678 | B0 | w4es | - o " gan . . 0
AL sirzoot] 1242 | et | 7O - ) 73 o -
UALMW3Z| saoot] 124t | sar | o280 - ) 7.40 . . )
‘ OMLNWA| oot ] 1226 Aat | 085} - 0 786 R B °
. UALMW34| 87412001 12.93 8.81 N 4.88 093 6.52 CoT4s _ 747 a
5 PAMWI | 42001} KM se0 | wm | 570 .10 . . . 0
PAMW2 { /42001 NM. .47 14,74 - [} : . . - . 0
. Mo Taamon | | ss7 | wes | - o o - - ¢
L PANWE | sdz001] MM MM | HM . 0 ) T ; o
. oA | Saro0t] N4 | 880 | was | - o . . e 0
|
i DTW = depth 1o waler
: DTA * depth to bottom

DIP = Gepih ta product



1.F K. Imarpationat Alrport - TWA Termval §

. UAL Phaso 0| Subsurtace kvestigation Data
Groundwatat Esevation and SPH Gauging Oata
May 18, 2001
UALwY snpzoot] 1592 | ass | 1388
UALVZ [snazo0t| vass | s7e | 1260 | S& 0.21 8.1 832 8.26 0
UALMWS | 8182001] 1081 557 | NM | 485 0.72 . B 8.08 .74 0
[ UALMwe |iez001] 16.55 | 698 | NM | 638 010 9.7 9.27 9.24 0
UAL-MWS | 8/1872001]  15.05 644 | 1070 : o 8.61 . . 0
CALMWE |1miz00t| 1588 NM | 1485 | WM N NM . . a
e lsnazoot] ot | eso | 0| - o - o . . .
UAL-MWE | 5/1872001 ERLRY 584 | 1470 . 0 8.23 . _ . )
UAL-MW9 /1872001 13.74 4.64 12.710 - [} 8.10 L. - 0 ]
AL uwio] sriarzo0t]  13.37 532 | 1270 . o 8.05 . . 0
UAL-MW 1t sne2008]  13.28 650 | 1295 - o .75 . . o
UALMW 12| sarz001]  12.83 089 | 1380 . 0. 8.04 . . 0
UAL-MW1S 6/18/2001 13.02 580 11,20 5.66 0.35 712 7.47 1.37 0 ]
UALMWIA|Sriaa0r| 1283 | 680 | 865 0 7.03 . . e
A
AL Mws| miazoo]  1ase | 527 | 13.60 0 8.42 . . 0
UALMwWiE| Griavao0t] 1183 | 363 ™ o 8.20 . . P
. UALMWiTl sr18r2008] 12,13 ago | 1220 - - o 823 . . 0 R
] :
UAL-MW18 5/16/2001 12.40 .37 13.75 - V] 803 - . 0
Stadtalbs : R
YAL-MWIS 5§/1842001 14.03 4.8% 14.40 - ] .38 - - V]
O E——
UL MWE0| §18r2001| 1842 | 805 | 1260 . 0 547 . . o
UAL-MwW211 5182001} 14.89 M| o1280 | - 0 N - . e |
O wwzlonarzoot] 1587 | 849 | 1485 | - 0 pas . . . a
it i JSUR—
UAL-MWZ3 $18/2001 14.47 5.40 12.85 6.08 0.34 8.07 8.41 .31 Q
ALz iae001| 1453 | 674 | 138 5,79 0.5 7.1 8.14 8.46 9
UAL-MW28 574812001 ' 18.27 5.15 11.82 - . 0 101\2 - L - ] ]
UAL-MW26| 61182008]  13.04 c41 | 1282 . 0 888 . . )
UAL-MW2T]8nerzon] 1612 6.88 §2.60 . ] : 9.7 - B [
UALMWIB|szo0 | 1648 | 833 | 1467 . 0 a8 . . o
ALz sierz001]  1eds | 648 | eS| - o . 800 . . o
uALMwia| siz0at] 1879 6.8 | "14.66 . o e . . o ]
UnLswat | snerzoot]  1eaz | 8o | 1230 . S0 X R . . 0
UAL-MW32| /162001 1281 564 | 1280 . 0 7.7 . . ’ .0
, UALMWAS| Sim200t| 1228 | 462 | 1086 | - 0 7.64 . . 0
i UALMw34|sria001| 5238 | 883 | WM 5,09 1.00 830 7.30 100 0
PAMWI (B1812001]  NM 618 | NM | 580 0.3 . . . o
pAMWZ |sterzon| MM au | e |- 0 " o ) o
! PAMWY |S1812001 RM 574 | 1068 . ) . . . 0
- patwa Lsnsrzoat] MM (Y NK . ) . . - .
. | pasaws | 818001 | ers | wes| - 0 . . o 0

- " DTW = dopth to waler
DTB = depth to bottom
TP = depth 10 produect
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: . UAL Phrase Il Substrlacs Ineestigaton Data.
. Groundveater Flevation and SPH Gauglag Ost
June 1. 2001
UALMWY | sizoot ] asa2 |85 | 1388 . ) ‘.56 . . o
UAL-wW2 | err001 ] 13se | 882 | 1260 | 887 025 3.07 8.2 8.25 .o
UAL-MW3 | &U200t | 1381 560 | NM | <87 on 8.2t Y a2 0
UAL-MW4 | 6772001 { 1686 | 69¢ [ NM 1 6aZ 052 8.81 9.13 8.97 o
UALMWE | srzo0t | 1808 | &9 | a0 | - o a2 . ' . o ]
UAL-MWS | 8/172001 1 15,98 128 | 1485 | 672 0.54 8.72 9.26 2.10 o
UAL-MW? | erumoos | a7 | ses | 1aeo - 0 9.3 . . 0
UAL-MWS | 8/112001 | 1617 5.86 | 14.70 . o 9.22 . . 0 T
UAL-MW9 | 6/1/2001 1374 ] 455 1279 . 0 9.19 ) . . [}
UALMWAO| Brz00t | 1aar | 524 | 1270 . 0 8.13 . . 0
UALMWI | B/ti2001 | 13.28 | S48 | 1295 . 0 n . . 0
UALMwW1z] a0t ] 1283 | a8t | 10.80 . 0 8.12 . . )
UALMWI G001 | 1302 | 648 | 1120 | 552 034 7.18 750 7.40 0|
UAL-MWI4] arvzoot | 1283 579 | 868 ] 0 7.04 . . 0
‘ ]
: UAL-MW15| 6/1/2001 ] 13,68 504 | 13.80 . o 8.85 . . 0
™ N
UAL-MW B[ 61/2001]  11.83 339 | 054 . o 844 . . )
UaLawwr] sireoot b tzas | aTe }oa220 . ) 8.09 . . 0
. UAL-Mw 18] 8172001 12.40 427 12.75 . 0 8.43 . . 0
UAL-MW18| 67172001 14.03 IR/] 14,40 . ° 927 . . ‘ o
UALMwz2o! 8001 | 154z | Bte | 1260 . o X . S 0
UALMW21| 62001 | 1483 | 586 | 12480 B 9.27 . . 0
Upimwaz] aiacot | 1s.67 | 888 | 1463 . o 902 . . )
UAL-Nw23 | eitrz00t ] 14.47 562 | 1265 | 5.4 0.48 8.85 933 .19 0
UAL-MW26| g//2001| 1483 | 880 285 | 880 | .00 A 8.73 8.43 T o
| UALwwas| 6ot | 1927 | 480 | vie2 . 0 837 S ; 0
) UAL-MIWZE| 61172000 | 1304 440 | 1282 . ) 864 A 0
UALMwz27| rtrzeot | 162 | 602 | 1280 0 6.10 e - 0
UAL-Mwes| s//2001 ] 1648 637 | 16T | - o 8.81 . . 0
UALMW2e| Brra00t | 1eds | 4 | 85 | - 0 0.5 . . 3
' UAL-MW30] 812001 1579 5.65 | 1465 ) 10.1¢ . . 0
UAL-MWI 00t} 122 | e | 1270 . 0 1 . . 0
UAL-MW32] 6172001 ] 1281 5.60 | 1280 . o XTI . . o
; UALMW33]| era001| 226 | 488 | 1006 L e .70 B . )
. Joatowse] snrzoor| 1233 | 600 | MM | 4 | - 105 ’ 53 730 707 0
PA-MWI | avz00t]  NM g51 | NM | 588 0.66 .. ., . o
' PAMWY | 6172008 ] MM N | wem ] - o . . . 0
pAMWY |enmoot]  NM 558 | 1088 - o . . . o
" ) PAMWNA | 612001} N NMO | NM . o . . . o
‘. paMws | avzeot] MM | 679 | 1380 . 0 . . . ‘0

OTW = depth to water
© DT8 » depth 10 botiom
OTP = depth ta product
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) ' UAL Phasa i Subsurface Investigation Data
Groundwaters Elevation and 5PH Gauging Data
Aughst 21, 2001

HRECT]
UAL-MWY | ariiz001] 1612 8.84 . 0
UAL-MWZ | Bizuz00t| 1380 | 676 | 1280 | B39 0.63
UALMWS lerirz00t| 1381 | a8 | onm | 837 1.22
UALNWA larzizoot] 1585 | 685 | NM | 783 0.58 8.90 162 5.5 0
UALAWE |azi00t] 505 | eal | wro | - ) 822 . . 0
UALMWG |arzuz001| 15988 | 881 | 1486 | 845 1.64 007 153 10.15 o
UAL-MNT | 822172001 18.07 7.40 13.60 - [+ . B8.67 . - 0
UALMWE |auz001]  tstr | Bas | 1m0 | - 0 8.69 . . -0
UALMwe Lenyzoat] 1374 | B2t Lozze b o 853 . , . 0
UAL-MW 10| 872172001 13.37 5.684 12,70 . Q ™ . . 0
UrLw|eauzoat] 25 | a4 | szes | 0 751 - . 0
UALMW1Z 8212001| 1283 | Bas | ned | - 0 817 S . o
oramalamioot| 02 | 67 | 120 | e 039 1.25 886 . 152 0|
DALMW1a| azir2001| 1283 | 8T | 88 . o 896 . . 0
UALMw s auzom] wee | ses | wso | - o 804 . . o ]
UAL-MW16].8/21/2001]  11.83 EX-d 0.54 . 0 790 . . 0
UAL-MW 7| 872112001 t2.13 4.2 12.20 - 1] 792 . . 0
. UAL-Mw 18| 8r21/2001) 12,40 T | s . 0. 7.53 - ’ . 0
. UAL-MW 18| 8721/2001 14,03 §.24 14.40 . 0 879 N - - 0
UALMW20| rR12001] 1542 | 887 | 1280 | - 0 8,88 . . 0
UAL-MW21| 8/21/200 1.8 8.00 | 1280 . 0 8.83 . . 0
UAL-MwzZ2 | &/21720Q8 156.57 6.92 14.85 - 0 8.65 - . 4]
UALMW23| Brzyzot] 1447 | 844 | 1285 | .00 1.50 9.03 1.44 014 o
UAL-MW24 | 822172001 14.53 601 13.66 T4y 1.40 '8,52 . 7.2 450 0
ALMw2s|izu200t| 1327 | 530 T R 7.8¢ . . o
UALMwzs | sizirzo0t] 1304 | 46 | ae2 | - 0 8.28 . . 0
UsLawarlanuzoot] 1642 | B4z | r2ea | - ' a0 | . - . 0
UALMwaslarzizo0t] 158 | ez | mer | - 0 8.48 . ; o
: ’ pLawaolazii;ool] 1448 | 6es | taesp . @ 8.60 - . 0
5 Usass|ezi2001] wsTe | 108 | s | - 0 a1 . B 0
UALMwWatlazioot] sa2r2 | 539 | 2m0 | - a 813 . . o
i lazumor| veer | eoz |vzeo | - | o s . . 3
: UALMw33| azirzoat| - 12z | sos | ovess | - ' 7.8 - . ¢
Toalmwaeleninoas] 123 | saz | am | T02 170 704 53 8.20 o
pAMWL |8212008]  NM soz | e | s 238 . . . o
e loir2o0r] Nm | 688 [ wm | - o | ;i . . o
PAMW3 |b22001] N | eos | tom ) - 0 . s . o
PAMWE [a212001]  NM 775 |, NM . o . . . o
PAMWS | 8212001 NM 6e0 | e | - 1) . . . 0

DYW = dopth W waler
DTH = depth tp botiom
OTP = depth 1 product
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“ARQBUET T [GROUNOWAT " RRGDUCT .
TRIKNESS | ELEY REGOVERED
g aouLRee
UAL-MW 1 | 91672004 °
TUMAWZ | Wit 1age | 588 | 1280 | - S 803 . » 0
UAL-#W3 [artaro001]  13.81 875 | NM 5.2 154 7 8.80 8.44 0
UALMWA |eoaot] e85 | 805 | nm | 66 119 750 - 869 833 e
OrLaws lanozeos] 1508 | esr | wvo o - . 808 . o 0
UALMWE |ertvzoar| 1508 | ass | waes ) TR 144 142 8.56 843 0
VAL-MWYT | /162001 16.07 7.51 13.60 - - 8.56 . . g
UAL WS |wigzoot| 1847 | Bes | 170 . . 851 . . 0
UAL-MWO | 81072001 74 | 536 12.T0 - - 8.8 B . o
Uauwio|swzoot] 1asr | oser | or2to | - o 778 . . 0
UAL-MW 11 | 8/ 1002004 13,25 5.84 12.8% . - T4y . . [
aLmwiz|onoizoor| 12e3 | s20 | 1ss0 | - . 773 . . o |
YAL-MW 13} 81072001 13.02 5.88 1120 - . 113 - - 0
CoALMWi4| atozo0r| 1283 | 631 | 868 . . §.52 ) ) o
VAL-MW 1] 0/101200¢ 12.89 584 13.80 . . 1.85 - . o
UAL-MW 18| 8/10/2001 11.83 4.08 0.54 . - 7.15 : - . [
.' umawirlsozo0r| 1203 | 43 | 1220 . . 116 . . 0
. uAuuwm 811072001 té:lo 4.91 1375 - - 744 - - ¢
UAL-MWig 6:‘\0[2001. 14.03 540 | 1440 . - 8.62 - - 1]
UAL-MW201 8/106,2001 15,42 6,72 12.50‘ - . 8.70 . . 0.
.UAL—MW21 /1072004 {483 8.15 12.80 . . 8.68 - . [}
UAL-MWX2 W\MDO? 18.67 1.07 14,65 . .- 8.50 . - o
UAL-MW273 | 801012001 i 1447 N 12,69 5§50 KM NR4 9.97 MM - o
UAL-MW24 | 3/10/2001 14,53 187 13.6% &4 1,46 6.96 ) 8.42 7.96 o
UALawzs oozl 13z | sse | ne2 | - - 7 . . o
UaLMwas srorood|  1aoe | ey | rze2 | - . et . . o |
UALMWIT anomoot] 1842 | B8 | t280 | - __ 8.56 - . 0
UALMWaol sroro0t|  vsas | eed | weer| - . 8.4 . . 0
unLaws|wtopoot| w48 | a0y | 1388 | - . a7 - . o
vaLaawaolarezont] e | rae | wes| - . 659 . - 0
UALMWAT | weozoot] 1212 | 885 | t2v0 | - . Y . . ¢
UALWaZ| wiorzoo1| 1281 623 | 280 - . . 858 . - 0
Al srozot| 1226 | 629 | wes | - S ) A P
- UALMWaLaioz00s] 1233 | 542 | WM . . 691 - - 0
i pabwt Joozoor| . NM | se2 | N[ s0s N M ™ Ny 0
’ PAMWE [sncaonl| N egr | un| - . N8 ; R o
. pPANWY Jmorzeor] . | 825 | 0se - . NM . . o
i oAt lonozoos] NM | onM | omM |- . M . L 0
' pataws [arrone01]  NM 105 | 0.8 . . NM . . 0
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1.0 INTRODUCTION

This Quality Assurance Pz‘ojeét Plan (QAPP) describes tﬁe protocols and procedures that will be
followed during fmplementationbf the remediation activities at the Terminal 5 Expansion Site
located within the John F. Kennedy [nternati'onal Airport (JFKIA). The objective of the QAPP is
to provide for Quality Assurance (QA) and maintain Quality Control (QC) of environmental
remediation and sampling activities conducted under the Remedial Action Workplan (RAWP)
Adherence to the QAPP will ensure that the selected remedial actions will be performed in
compliance with the RAWP and requited New Yotk State Department of Environmental
Conservation (NYSDEC) regulations, and will also provide defensible data that can be used in
petitioning for No Further Action (NFA) designation upon adequate completion of all remedial

activities.



- PANYNJ : , Quality Assurance Project Plan, Te_rmihal 5 Expansion
JKF International Airport

2.0 PROJECT TEAM

The Port Akuthority of New York and New Jersey (PANYNJ) will assign a full time Monitor
during the terminal construction to ensure all activities are performed in compliance with this
Remedial Action Work Plan. The Port Authority will also be responsible for conducting the Post
Construction Baseline as well as the Monitored Natural Attenuation as described in this

Remedial Action Work Plan.
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3.0 FIELD ACTIVITIES -

The following sections describe the field activities that are proposed for the remedial actions and
subsequent monitored natural attenuation (MNA) program. The MNA program is proposed to
commence upon completion of the active vacuum extraction phase of the remediation activities.
The MNA program will include installation of monitoring wells, collecting and handling soil and
groundwater samples in the ﬁeid,-méasuring field parameters and performing decontamination of

sampling and drilling equipment.

3.1. SOIL SCREENING

A photoionization detector (PID) will be used to field screen excavated soils (e.g., soil piles)
during the remedial action activities at the site. The soil screening procedure will be as follows:

e Create a nominal one-inch diameter three-inch deep hole in the area to be field screened
using a tube-type soil sampler or small diameter hand auger to expose a fresh surface to
be screened. :

e Place the PID probe in the hole to obtain an organic vapor concentration screening
measurement. '

e Record sustained PID reading after allowing ten second equilibration period.

3.2. SOIL BORINGS

Soil borings will be drilled as part of the monitoring well installation activities. Soil samples will
be collected using two-foot long, 2-inch diameter, split spoon samplers in advance of hollow

stem augers. Split spoon samplers will be advanced to the desired depth interval and samples

- collected as outlined in Section 3.2. Prior to reuse, the split spoon sampler will be

decontaminated following the procedures listed in Section 3.6.

" 33. SOIL SAMPLE COLLECTION

Soil sampling will be conducted according to the following procedures:

. Decontaminate split spoon assembly (see Section 3.6).

o . Advance sampler to desired interval.

Es}
3
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. Retrieve the sampler. Open the split spoon sampler to allow inspection of the- soil
core.

. [nspect the soil core for visual evidence of contamination including staining, sheens,
- odor and/or the presence of free-phase petroleum product.

. Create small holes in the core at six-inch intervals using a sampling spoon (or
equivalent) and place the PID probe in the hole to obtain an organic vapor
concentration screening measurement.

. Characterize thé sample according to standardized classification system (e.g.,
modified Burmister soil classification system).

. After selecting which sample interval will be analyzed in the laboratory, fill the
required laboratory-supplied sample jars with the soil from the selected interval. Seal
and label the sample jars as described in Section 3.7 and place in an ice-filled cooler.

«  Decontaminate any soil sampling equipment between sample locations as described
~in Section 3.6.

« - Record boriﬁg number, sample depth and sample observations (evidence of
contamination, PID readings, soil classnﬁcatnon) in field log book or boring log data
sheet, if applicable.

34. MONITORING WELL INSTALLATION

Soil boring locations will be converted into monitoring wells, and will be advanced to the desired
depth using holiow stem augers and a truck-mounted drill rig. Once reaching the desired depth,
monitoring wells will be installed in the boring using two or four-inch diameter PVC well

materials according to the following procedure:

« Measure the depth to water in the open hole using an oil/water interface probe.

« Place PVC riser with a minimum of a five -foot length of PVC 0.02-slotted screen at
" the bottom of the borehole. The screen should be placed such that it bridges the watet
table, with a minimum of two-feet of well screen extending above the water table. All
wells should contain a sump consisting of one foot of solid PVC riser and a bottom cap.

« Install the sand filter pack around the well screen to a depth of one to two feet above
the top of the screen.

« Install a benfonite seal to a depth of one to two feet above the filter pack.
«  Backfill the remainder of the annular space using a bentonite-cement grout.

. Complete the well with a locking cap flush-with-grade curb box set in cement that is
designed for loading rates in accordance with well placement (e.g., aircraft weight
loading rates in taxiway). Provide a cement apron around the curb box to direct run-off
away from the well. »
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. Decontaminate the augers prior to and following installation of each well as described
in Section 3.6.

«  Document well installation data (location, depth, construction details, water level
measurements) in the field logbook or on field data sheets.

‘3,5, MONITORING WELL DEVELOPMENT

Following well installation, all new and existing wells will be developed according to the

| following procedure:

. Measure the depth to water using an oil/water interface probe and the total depth of the
well using a weighted tape. Use these measurements to calculate the length of the
water column (total depth minus depth to water). Calculate the volume of water in the
well using the following conversion factors:

Volume per Foot of
Well Diameter Water Column
(inches) (gallons)
. : ' 2 0.163
: 4 0.653
6 1.469

. During development, collect periodic samples and analyze for turbidity and water
quality indicators (e.g., pH, temperature, dissolved oxygen, reduction-oxidation
potential, and specific conductivity) with measurements collected approximately every
five minutes.

. Continue developing the well until turbidity is less than 10 nephelometnc turbidity
units (NTUs) for three successive readings or until water quality indicators have
stabilized' to the extent practicable. The criteria for stabilization will be three
successive readings within 10% for pH, temperature and specific conductivity. A
minimum of three well volumes of water should be removed prior to sampling.

. Document the volume of water removed and any other observations made during well
development in the field logbook ot on field data sheets.

. Decontaminate the equipment prior to and following development at each well location
as described in Section 3.6. :

3.6. MONITORING WELL SAMPLING

. Groundwater will be allowed to stabilize for a minimum of one week prior to the collection of
baseline groundwater samples. Samples will be collected according to the following procedure:

5
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Remove the locking cap and measure the vapor concentrations in the well with a PID.

Measure the total well depth, depth to water and check for the presence of light non-
aqueous phase liquid (LNAPL) using an oil/water interface probe. Groundwater
samples will not be collected from wells containing measurable NAPL (>0.01 foot).

Use the water level and total well depth measurements to calculate the length of the
mid-point of the water column within the smeened interval. '

Connect dedicated tubing to either a submersible or bladder pump and lower the

pump such that the intake of the pump is set at the mid-point of water column withiri,

the screened interval of the well. Connect the discharge end of the tubing to a flow-
through cell of a Hydrolab Quanta multi-parameter (or equivalent) meter. Connect
tubing to the output of the cell and place the discharge end of the tubing in a 5-gatlon
bucket. .

Activate the pump at its lowest flow rate setting and record initial field parameters in
flow through cell.

Measure the depth to water within the well. The pump flow rate may be increased
such that the water level measurements do not change by more than 0.3 feet as
compared to the initial static reading. :

During purging, record periodic water quality indicator (e.g., turbidity, pH,
temperature, dissolved oxygen, reduction-oxidation potential, salinity, and specific
conductivity) measurements (approximately every five minutes).

Continue purging the well until turbidity and water quality indicators have stabilized
to the extent practicable. . The criteria for stabilization will be three successive
readings for the followmg parametcrs and criteria:

Parameter E Stabilizatibn
Criteria
~ pH . : , © +/- 0.1 pH units
-Specific Conducténce +/- 3% S/em
ORP/Eh /- 10mV
Turbidity /- 10% NTUs
(for values > 1
_ _ NTU)
Dissolved Oxygen +/- 0.3 mg/l

[f the water quality parameters do not stabilize prior to purging three to five well
volumes of watet, purging may be discontinued. Efforts to stabilize the water quality
for the well must be recorded in the field book, and samples may then be collected as
described below.
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3.7.

After purging, disconnect the tubing to the inlet of the flow-through cell. Collect
groundwater samples directly from the discharge end of the tubmg and place into the
required sample containers. Label the containers as described in Section 4.7 and
place in an ice-filled cooler. Samples should be collected first for VOCs, SVOCs,
TPHC, alkalinity, sulfates, nitrate, ferrous iron, dissolved iron and manganese.

Collect one final field sample and analyze for turbidity and water quality parameters - |
(e.g., pH, temperature, dissolved oxygen reductxon-oxxdatlon potential, salinity and
specific conductivity).

Once sampling is complete remove the pump and tubing from the well. Disconnect
the tubing and place it back in the well for reuse during the next sampling event.

‘Decontaminate the pump, oil/water interface probe, flow-through cell, and plastic

filter chamber as described in Section 3.6.

Record all measurements (depth to water, depth to NAPL, water quality parameters,
turbidity), calculations (well volume) and observations in the project logbook and
field data sheet, if applicable.

DECONTAMINATION PROCEDURES

Decontamination will be conducted on plastic sheeting or other containment unit that is bermed

to prevent runoff to the ground. Prior to use on-site and between sampling locations, the split

spoon samplers, pump, oil/water interface probe, and other non-disposable equipment that

contacts the sample will be decontaminated using the following procedures: .

Ralb i

Scrub using tap water/Alconox® or Simple Green® mixture and bristle brush.
Double rinse with generous amount of tap water.

Final rinse with distilled water.

Air dry ‘

The down hole drilling equipment will be decontaminated with a steam cleaner.

3.8.

SAMPLE HANDLING

3.8.1. Sample Identification

All samples will .be consistently identified in all field documentation, chain-of-custody

documents and laboratory reports.using an alpha-numeric code system. All samples will be

identified with a prefix of “T5” to designate the Terminal 5 Expansion Site. GroundWater

7
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samples will be identified by the monitoring well number and soil boring samples will be

identified by the soil boring number followed by the sample depth interval (in parenthesis).

The designation “MS” will be added at the end of the deéignation for matrix spike/matrix spike
duplicate samples. The field duplicate samples will be labeled with-a fictitious sample location
to ensure that théy are submiltéd és blind samples to the laboratory. For duplicate soil boring
samples, the sample depth will be the actual sample depth interval. Trip blanks and field blanks

will be identified with “TB” and “FB”, respectively.

The following table provides examples of the sampling identification scheme:

Sample Description ' Sample Designation
Soil sample collected from 5 to 7 feet at SB-3 T5-SB-3 (5-7)
Groundwater sample collected from monitoring well MW-5 TS5-MW-5
MS/MSD duplicate sample from MW-8 : T5-MW-8-MS

3.8.2. Sample Labeling and Shipping

All sample containers will be provided with fabels containing the following information:

én‘oject identification
 Sample identification
o Date and time of collection
e Analysis(es) to be performed
o Samplers initials

Once the samplés are collected and labeled, they will be placed in ice-filled coolers and stored in
“a cool area away from direct sunlight to await shipment to the laboratory. At the start and end of

‘each workday, field personnel will add ice to the coolers as needed.




PANYNJ k Quality Assurance Project Plan, Terminal 5 Expansion
JKF International Airport

3.8.3. Sample Custody

Field personnel will be res’pohsible for maintaining the sample coolersv in a secured location until
they are delivered to or picked up by the laboratory. Thé record of possession of samples f@n
the time they are obtained in the field to the time they are relinquished to the laboratory or
shippéd off-site will be documented on chain-of-custody (COC) forms. The COC forms will
contain the following information: project name; names of sampling personnel; sample number;
date and time of collection and matrix; and signatures of individuals involved in sample transfer,
and the dates and times of transfers. Laboratbry personnel will note the condition of the custody

seal at sample check-in.

3.9. FIELD INSTRUMENTATION

Field personnel will be trained in the proper operation of all field instruments at the start of the
field program. Instruction manuals for the equipment will be on file at the site for referencing

proper operation, maintenance and calibration procedures.

The equipment will be calibrated according to manufacturer specifications at the start of each
day of fieldwork. If an instrument fails calibration, the project manager or QA/QC officer will
be contacted immediately to obtain a replacement instrument and arrange for repairs. A
galibration fog will be maintained to record the date of ¢aéh calibration, any failure to calibrate
and corrective actions taken. The PID will be calibrated each day using 100 parts per million

(ppm) isobutylene span gas.
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4.0 LABORATORY PROCEDURES
4.1. LABORATORY METHODS ' ‘

Table 1 summarizes the laboratory methods that are anticipated for analyses of field samples as

well as the sample container type, -presetvation, and applicable holding times. All sample

analyses will be performed in a New York State Department of Health Environmental -

Laboratory Approval Program (NYSDOH-ELAP) léboratory cettified to perform NYSDEC
» Analytical Setvices Protocol (ASP). The laboratory will produce Category B, or equivalent

deliverables.

42. QUALITY CONTROL SAMPLING

In addition to the laboratory analysis of the field soil and groundwater samples, additional
analysis will be included for quality control measures. These samples will include one
equipment rinsate blank (when dedicated equipment is not used). one trip blank (aqueous
samples only), one matrix spike/matrix spike duplicate (MS/MSD) and one set of duplicate
samples per twenty field samples or per sample shipment, whichever includes fewer samples. -
. The equipment blank, MS/MSD and duplicate samples will be analyzed for TCLL VOCs, TCL
SVOCs, TAL metals, and cyanide. The trip blank will be analyzed for VOCs. Table 2

summarizes field quality control sampling.

10
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5.0 DATA REVIEW

The Project Manager', or designated competent personnel, will conduct a review of all analytical
data and prepare a Data Usability Summary Report (DUSR) to assess the quality of the data and
determine its usability. To assess the data, the QA/QC officer will: |

. Ensure the data package is complete as defined under the requiremients for the
NYSDEC ASP Category B or USEPA CLP deliverables and that all data were
generated using established and agreed upon protocols.

. Check that all holding times were met.

. Check that all QC data (blanks, instrument tunings, calibration standards, calibration
verifications, surrogate recoveries, spike recoveries, replicate: analyses, laboratory
controts and sample data) fall within the protocol required limits and specifications.

. Compare raw data with results provided in the data summary sheets and quality
control verification forms.

. Check that correct data ‘(jualiﬂers were used.

. Evaluate of NYSDEC ASP Matrix Spike Blank (MSB) data and qualify the data in
accordance with ASP or EPA Region 2 Data Validation Guidelines.

Any Quality Control exceedances will be numerically specified in the DUSR, and the
corresponding data package QC summary sheet identifying the exceedances will be attached.
The DUSR will identify any data deficiencies, analytical protocol deviations and quality control
problems .and discuss their effect on. the data. Recommendations for re-sampling and/or te-
analysis will be made. All data that would be rejec’fed by the EPA ‘Region 2 Data Validation
Guidelines will also be rejected in the DUSR. All data qualifications will be documented
following the NYSDEC ASP guldelmes or the EPA Region 2 data vahdatlon guidelines.

1
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Major Drainage Basin; 17

Sub Orainage Basin: _ii;
Water Index Number: L. I .
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Compaci Area: ISC

This SPDES _oafmh is issued In compliance with Title B of Adticle 17
York Slate and in compfiance with the Clean W,
as "the Act” .

PERMITTE

Name: Port Authority
Sreet: One World Yrade

).

E NAME AND ADORESS

ater Act as amendad, (33 U.8.C Secttion 1251 et. seq.)(

Effective Date (EOPY  11/01 787 B
Expiration Date (ExDP): 10/31/92 ]
Modification Date(s): /8753 ~ 7/
Attlachment(s): Genaraf Codditiohs {Pa‘ﬁl!)womﬁ;”g [

A ST,

e

of the Environmental Conservation Law of MHow

hereafter referred 1

Adtention: Bugene Faguilo, Dir. of gEgr

of New York and New Jersey

Centex - Room 712 Sowth B

City: New York

- 18 authorizad 1o discharge from the facility described betow:

FACILITY NAME AND ADDRESS

Namae:

John P, Kenn

edy International Airport

Stata: NY  ZipCode: 10648

i

Location (CT,V): New York
Facility Address: One World
City: _Hew York

NYTM - E;

County: _Queens

Trade Center - Room 75 South

State: NY Zip Code: 1.0048

NYTH - Nt 4

From Qutfall No.: 003

T into
and; {
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:,.;:i(Part ) and General Conditions.

e .. S
receming waters known as;

at Latitucie;
Bergen RBasin

400 38" 307 &Longiude; 730 agr IO
Class: I

list other Outtalls, Receiving Waters & Water Classifications)

00¢, 10A, 10cC, 10D

025

KP1-KPS Jamaica Bay (via 010)

- Jamaica Bay Class: 8B
- Groundwatey Class: GA

Class:, &B

g requirements and other condttions sel forth in Special Conditians
(Part Iy of this permit, . '

 DISCHARGE MONITORING REPORT (DMR) MAILING ADDRESS

Mailing Name:  _Port Authority of New York and New Jersey
Street: One World Trade Center - Room ’
City. New York State; NY ZipCode: 10048

; Responstble Official or Agent: Richard Louis,

permitee

days priorio
ODISTRIBUTION:
i

H

This permit and the authariza
sh

o be authorized to discharge bayond the axpiration date

the expiration date shown above.
Richard Newman, Reg. 2

Robert Hannafoxd,

Centyral
Office

Super. A/P Main Phone: (718 )244-3581

, the permittee shall apply for & permit renewal no less than 180

Retmit Adavinistrator:
1500 : :
Mdess 4740 31st St ., Long Island City,

Mewe Yerrd 1313107
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FINAL EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During he period beginning Qctober 1, 1987

and tasting untit October 1, 1592

~ithe discharges from the permitted facility sha!l be limited and monitorad by the pesmittse as specified balow:

Minimum
Monitoring Requirements
Cutlfall Number & Discharge Limilations Measyrement Sam?:le,
- Effuerd Parameler - Daily Avg. Daily Max, Units Frequency Type
KP3 - KIAC Wasle Heat Stgam & Genaralor Blowdawn
Flow Meonitor Maonilor MGO Manthly instantaneous
Temperature NA 1507 °F Monthly Grab
Ol & Grease NA 15 mg/i Monthly Grab
pH (Range) 6.0-9.0 SU's Monthty Grab
-Solids, Total Suspended NA 50 - mgll Morp}hiy Grab
KPd.- KIAC Cooling_tower Blowdawn
Flow ' ' , Monitor Monitor GPD  Monthly instantaneous .
Temmperature - NA 80 °F Manthly Grab
. pH {Range) { 6.0 ~9.0 SU's Monthly Grab
Oil & Grease NA 15 - mglt Monthly Grab
Chlorine, Free Available 0.2 0.5 mg/l Weekly Grab
Chromium, Total NA 0.2 mg/t Monthly Grab
Copper, Total e NA 0.8 mg/l  Monthly (5rab
Zinc, Total ' NA 1.0 : mgl Moathly Grab
KPS - KIAC Cooling towe( Blowdown .
FFlow . - ‘Monitor Manitor GPO  "Monthly instantaneous
Temperature NA 90 . %F Monthly Grab
- ipH (Range) 6.0-9.0 SU's  Monthly Grab
Ot & Grease NA 15 mgfl Monthly Grab
‘Chlorine, Free Available 0.2 0.5 molt  Wéekly . Grab
Chromium, Total "NA 02 mglt  Morthly Grab
Capper, Total NA 0.8 mgll - Monthly Grab
Zing, Totat NA 1.0 mglt Monthly -Grab

= © ¥ The water temperature at he curface of Jamaica Bay shall not be ralsed lo more than 32,2°C (90 */ at any point, Farher,
< W 2l kaagt 80 percant of the cross-sectional aress in Jamaica Bay Inclyding at leest a minimum of 113 of the suface measured frm

$hare 1a shore shati ot be mised le more than 2.6°C {5 *F) at any polnt overthe tempersture (hal existad batace the addition of hest
of artificial arigin or o @ maximum of 30.0°C (8&"F), whicheyer &' less, o
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MODIFED: S
FINAL BEFFLUENT LIMITATIONS' AND MONITORING REQUIREMENTS _ - :
Outing the period beginaing Qutober ; 1987 . ——
and lasting untit October 1, 1992

the cischarges from the permitted facility shalf be fimitéd and monitored by the permittee as specified below

Minimum

_ . Monitoring Requirements
Outfall Number & Discharge Limitations Measurement Sample
Effluent Paramatar Daily Avg. Daily Max. . Units Frequency Type
093, 004, 10A_10C, e (Qi/Waler Separalors)

. Flow - tMonitor Monitor GPD Monthly Instaataneous
Gil & Grease NA il mg/t Monthly Grab'
pH (Range) 60-90 suU Monthly Grab-

“wlusnanded:Soity wdusninsedis ™yl Manthly Grab

. : A
1 025 - JFK, GSA-Blda. 111 Non-Contact Cooling Water _ ’
Flow ' Monitor 0.11 MGD - Monthly tnstantaneous
Temperature ' NA .80 °F Manthly Grab
Oil & Grease NA 19 mg/l Monthly Grab
pH (Range) 6.5-85 SU's Mounthly Grab
Chlorine, Tetal Residuai ' NA 0.2 mg/l Monthly Grab .
KE1 - KIAC Floor Drain from hi-pressure BFW pump area & liquld fuel skid drain
. Flow Monitor tonitor GPD  Monthly Instantaneous

- Qil & Grease ‘ NA 18 mgh Monthty Grab
pH (Range) 8.0-90 Su Monthly Grab

;1 P2 KIAG Natural gas compressor skid area slorm water. ;

Moo : . : :

Flow ' .~ Monitor Monitor GPD  Monthly Instantaneous

«jpH (Range) ' 6.0-9.0 SuU's Monthly Grab

Ol & Grease . NA 15 mglt  Monthiy Grab

' Qne, twe, or thres saripies may be osllecled and analyzed per sampling oveal Thé somples-will. be grab samples abtalned
at 15 minute intarvals with the pAmary samples coected during ihe st 15 minutes of gischarge. i more than one grab sampla
s cgneded 04 anslyzed per sampling queat, tié numbey feporad witl be the arithiretic averoge of the separate analyses,

SPDES Mo NY 000 81089
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Par 1, Page _ 4 of 9

. | . MOIIFIED, e

Mo indusliigh o manufacturing process wastewalar afiluents; wilh the exception of cooling tower or boilar blowdown
waslewalers are permitied, incliding wastewaters resulting from vehicle maintenance or washing operations.

Wasste or wastewsler generated at locations olher than at this facility are not permitted to be treated at or dischargad
from this facility. ’

Special Condition;

By the latter of Septerabar 1, 1994 or 60 days afler initial commercial operation of the KIAC cogenaration plant, KIAC
Partners shalt submil (o the Department a plan for 3 study of reasonably available biofouting control technigues,
pracedures and Best Management Practices which may be ytilized consistant with the existing facility's design and o
construction to minimize Total Residual Chiorine levels in the cooling tower discharges (KP4 & KPS). Such tlechniques
¢lc... may include by way of example, variations in the quantity and lypa of biofouling control chemicals used,

application methods and (he tike. '

The plan for the chlorine minimization study shall include but not be limited to: a surnrhary of the various techniques:
procedures and practices to be tried: the test methads to be employed; a schedule for conducting the study!”

By the latter of April 1, 1995 or one year after Initial comnercial operation of the KIAC cogeneration plant, KIAC
Pariners shall submit to the Depariment 2 Final Report® summarizing results of the study and a schadule for
implementing the selected chlorine minimization practice or practices,

Implementation of the chosen operational chlorine minirization practices shall be compléted on or before Jduly 1, 1895,
The Plan and Final Report réquired pursuant to this Special condition shall be submitted to the attention of:

Richard Newman, RWE
NYS-DEC - Region-2.
1 Hunters Point Plaza
4740 21st. Street
- Long (sland City, N.Y. 11101-5407

A visual check for oil or floating substances must be made andlogged prior to the initiation of any discharge. The log of.

. Visual obsarvations shall be maintained at the tacility for & period of at least three years and must be made available to
_ depardment parsennel upon request. . .

. There shall be no discharge of Polychlorinated biphenyl compeunds from this facility.

. Aay Chemiical additives proposed for use at this facility must be apgroved by this Department prior to use. Chemical

addiives specified in this appiication may be used and shall not cause ar contribute to a violation of water quality
standards. : ‘ . :

Any Enginaering Reports, Plans and Specifications Submilted to this Department must bear the Stamp and signature of
the New York. Registerad Professional Engineer respansible for the design.

L ———

¥ In agdition to the foport, KIAC may submil information sdch as, srchival or current aperational peacti | s
. t Ces mp
| Yorbutiress arguments put (orward in the Final Repart, . . and sampling resut
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MOOIFIED:
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ACTION LEVEL REQUIREMENTS (TYPE i)

The parameters listed below have been reporied presentin the discharge bul at lavels that currently do nat require
water quality or lechnology basad limils, Action levels have bean establishad which, if axceeded, will result in
recansideration or water quality or technalogy hased limits.

Routine action tevel moniloring resulte, if not provided for an the Discharge Monlloring Report (DMR) form, shall
be appended (o the DMR lor the period during which (e sampling was conducted. If submission of DMR's is not required

by this permit, the results shall be maintained in accordance with instruations on tha RECORDING, REPORTING ANMD
MONITORING page of this permit, . :

tf any of the action levels is axceeded, the permitiee shall undenake a short-term, high-inensity  monitoriag

program for this parameter. Samples identical to those required for rouline monitoring purposes shall be taken on easch

of al least three operating days and analyzed. Results shall be expressed in terms of both concentration and mass, and

~shall be submitted no later than the end of the third month following the month whien the action tavel was first exceeded.

Results may be appended to the DMR or transmitted under separate cover (o the addresses fisted on the RECORDING,
REPORTING AND MONITORING page of this permit. {f levels higher than the actions levels are confifmed the Pererit may
be reopened by the Department for consideration of revised action levels or effluent imits,
T
The permittee is nat authorized to discharge any of listed paramelers at lavels which may cause or conltibute to

- @ violation of water quality standards,

~ Minimum Monitoring Requirements
Qutfall Number & Effluent Pirameter Action Level Units Measurement Frequency  Sample Type
103, 004, 10A, 10C, 10D - {QilWater Separators)® '

Quarterly” Grab

Benzene . 0.1 mg/l

Toluens 0.1 mgfl Quartedy® - Grab
wienes T 01 mgfl Quetterly? . Grab
kthylhenzene - 0.1 mglt Quartery® . Grab

%P3 = KIAC Waste Heat-Sleam & Generator Blowdown.

Chromium, Tolat - . 0.5 ' mg/i Quqrterly . Grab

Aopper, Total 0.5 mgll Quarierly Grab
Hakel, Total 0.5 mg/l Quaqrterly Grab
Kf’d - KIAC Cooling_tower Blowdown : ’ :
jickel, Total 0.5 g/l Qugrterly Grab

KPS -~ KIAC Coolmq tower Blowdown i o
Hickel, Total 0.5 : gt ~ Quarterly Grab

‘ * Quartedy sampling and oulfall specific analysis and reparted rasults for each of the listed Outfalls i required, (ndependont
i of the others listed). '

ALIG~25-2005 14143 PR NY N : : . 9735657049 P.ae- 18
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DEFINITIONS OF DALY AVERAGE AND DAILY MAXIMUM

The daily average discharge is the tatal discharge by weight or in other appropriate unils as spacified herein, during
& calendar month divided by the numbsar of days in the month that the production or commmercial factity was operating.
Where less than daily sampling is required by this permit, the daily average discharge shaill be datermined by the
sumimation of all the measured daily discharges in appropriate units as specified herein divided by the number of days
duri'ng the calendar month When measyrements were made.

The daily maximum discharge maarns the total discharge by weight or in other appropriate units as specified harein,
during any calendar day.

MONITORING LOCATIONS ™

The permittee shall take samples and measuraments, to comply with the monioring requirements specified in this
permit, at tha location(s) indicated below:  (Show sampling loeations and oullslis wilh skelch or flavr diagram a3 approprate)

<

EXEMPTION (4) - DRAWINGS OF NON-PUBLIC AREAS
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RECORDING, REPORTING AND ADDITIONAL MONITORING REQUH‘—I?{MEHTS

o

dy

e)

1)

)

U]

Tt'xe'permiuee shall also refar (o the General Canditions (Pact i) of this permii tor goditional information concaoming
monioring and reporing requirements and conditions,

The monitoring information required by this permit shall be summarized, signed and retaingd lor a period of thres
years from the date of the samipling tor subsequent inspection by the Department or fts designaied agent. Also;

[X] {if box is checked) monitaring information required by this parmit shall be summarized and reported by
subrmitting completed and signed Discharge Monitoring Report (DMR) forms for each _3 month reporting
pariod to the locations specified below. Blank forms are avallable at the Deparirment's Aibany office listed
balow. The first reporting period beglns on the effective date of this permit and the repons wilt be due no fater
than the 28th day:of the month following the end of each reporting period.

Send the original (top sheet) of each DMR page to:

Department of Environmental Conservation
Division of Water

Bureau of Wastewater Facliities Operations
50 Wolf Rpad

Albany, New York < 12283-3506

Phone: (518) 457-3790

Send the fitst copy (second sheet} of each DMR page to:

Depantmertt of Environmental Conservation
Regional Water Engineer

Region 2

One Hunterd Point Plaza

47-40 2lst Street
Long Island City, New York 11101-5407

&

A monthly "Wastewater Fadlity Operation Report...” (form 92-15-7) shall be submitted (f box is checked) 10 the
{ }Regional Water Engineerand/or [ ] County Health Department or Environmanta! Controt Agency listed above.

Nencompliance with the provisions of this perrml shall be reported tothe Depanmenl as prascribed 1o the attached
General Conditions (Part 1), .

Monttoring must be conducted according to test procedures approved-under 40 GER Pait 136, unless ather test
procedures have been specified in this permit.

If the permittee monitors any poltutarmt more fraquently than requured by this permit, using test procedures 8D§C0Vt‘~d
under 40 CFR Pant 136 or as specified In this permit, the results of this momlormg shafl be included in the
caleulations and reoordmg on the Discharge Monitoring Reports. :

Caleulations for all limtations which require averaging of measurements shall uilize an aritometic mean uiless
otharwise specified In this permilt,

Un!ess otherwise specified, ali information recorded on the D(scharge Monftoring Report shall be based upon .
measurements and satmpling carded out during the most recently completed reporting pariod.

Any laboratory test or sample anaiysts required by this permit for which the State Commissioner of Health issues
certificates of approval pursuant to section five hundred two of the Public Meahily Law shall be conducted by a
laboratary which has been issued a centificate of appraval. inquiries regarding laboratory certification should be sent
o the Environmental Laboratory Accraditation Program, New Yark State Health Departoignt Center for Laboratories
and Research, Division of Envirormental Sciencas, The Nelson A. Rockefelier State Plaza, Albany, New Yok 12201
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Tha parmittee shall devalop and implament a Best Management Practices (BMP) plan (0 prevent, of minimnize the
potential for, release of significant amounts of toxic o hazardous pollulants (o the watars ol the Slate through plan)
site runaff; spillage and leaks; sludge or waste disposal; or drainage from raw malerisl slorage.

The permitteg shall ceview all facility components or svstems (including material storage areas, in-plant ransler,
process and material handling areas; loading and unlvading operations; and sludge and waste disposa: argas)
where toxic or hazardous poliutants are used, manufaclurad, stored or handled to evaluate the potential for the
release of signiﬁcari’t amounts of such pollutants (o the walers of the State. In performing such an evaluation, the
parmittee shall consider such factors as the probability af equipment failure or impropar operation, settlement of
facility air emissions. the effects of natural phenomena such as freezing temperatures and precipitation, fices, and
the facility's history of spills and leaks, For hazardous pollutants, the list of reportable quantities a3 detined in 40
CFR, Part 117 may be used as a quide in determining significant amounts of releases. For toxic pollulants, the
relative loxicity of the poliutant shall be considered in datermining lhe significance of potential releases.

The review shall address all substances present at the facility that are listed as toxic pollulants under Section
307(a)(1) of the Clean Water Act or as hazardous pollutanls under Seation 311 of the Act or that are idenlified a3
Chamicsals of Concern by the Industriai Chemical Survey:

whenever the potential for a sigaificant release of toxic or hazardous poliutants to State waters is determined to
be present, the pérmittee shall identify Best Management Practices that have been established to miniraize such
potential releases, Whare BMPs are inadequate o absent, appropriste 8MPs sphall be eslablished. In selacting
appropriate BMPs. the permiittee shall cansider typical industry practices such as spill ceporting procedures, risk
identification and agsessment, employee training, inspections and records. préventive maintenance, good
housekeeping, materials compatibitity and security. tn addition, the permittee may consider structural measures
(such as secondary containment devices) where appropriate. -

Development of the: BMP plan shall include sampling of waste stream segments for the purpase of toxic “hot spot” *
identification. The ‘economic achievability of technology-based end-ol-pipa treatrnent will not be considered until
plant site “hot spot” sources have been identified, contained, removed or minimized through the impesition of sita
specific BMPs or application of internal facility treatment technology.” :

The BMP plan shall be documented in narrative form and shalt include any necessary plot plans, drawings-or
maps. Other documents already prepared for the facility such as a Safely Mafiual or a Spiit Prevention, Gontrol
and Countermeasurs (SPCC) plan may be used as pan of the plan and may b incorporated by reference. A COpY
of the BMP plan shall be maintained al the facility and shall be available to authdrized Department representatives
upon request. As a minimum, the plan shall include the following BMP's:

BMP Committee

Reporting of BMP incidents

Risk tdentificatlon and Assessment
Employee Training

inspections and Records

Prevenlive Maintenance
Good Housekeeping

Materials Compatibility
Sacurity

& o0 Te
-0 -

The BMP plan shall be modified whenever changes at the facility matarially increase the poténtial for sig_niﬂcant ‘

releases of toxic or hazardous pollutants or where actusl releases indicete the plan is inadaquate.

¥ A hot spot” Is a segment of 8a indystral faciity including bul not limlted to soil, equipment, raterial storagé areas. sewer ings
eta; which contributes elevated levels of problam pollutants to the waslewater and/oc $tomm waler eoliection system of that facifity.
For (he purposes of this delinition, protlem peflutants are subsiances lor which end of pipe lrestment 10 meel 9 water aquality ot
lechnolkgy requirement may, considering the results af wastesteeom segment sampling, De dgemed unredsonabta. Fgrihe pyurposes
of this definition, an elavated level is a concantration or mass loading of the pollutant in quastion whieh Is adequately highet tan
the end of pipe cancantration of that sama polivtant s6 a3 1o alow (or 20 econormically justity remaval andler isolation af lve segment
sndfor BAT. Usaimant of wastewalers emanating fram the segment '

I73F657643  P.O916
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SCHEDULE OF COMPLIANGCE

a) The pennillee shall comply with tha {oflowing schedute.

Action Outfall
Code | Number(s) Compliance Aclion Due Date
Qutfalis Revise Airport Rules and Regulations, specifically ihe Operations section, Jan. 1, 19388
including | to include Best Managament Praclices (BMP) for the minimization of tha
storm discharge of ethylens glycot to suiface 2ndfor groundwatars.
sewers
tmplement 8MP for the minimization of the discharge of ethylene glycot to | Jan. 1, 1988
surface and/or groundwaters. ’

b) The permiitee shall submit 2 written notice 'of compliance or non-compliance with-¢ach of the above schedule dates
no latec than 14 days following each elapsed date, unless conditions require more immediste nolice under tarms of .
tha General Conditions (Part 11}, Section 5. Al such compliance or non-compliance notification shall be sent to the
locations listed under the section of this permit entilled RECORDING, REPORTING AND ADOITIONAL MONITORING
REQUIREMENTS. Each natice of ndn-complisnce shall include the following information;

1. A shori description of tha non-compliance; ,

2. A description of any actions takan or proposed by the permitiee o comply with the elapsed schedule
requirements without further delay and to fimit environments! impact associated with the non-complisnce:

3. A description or.any factors which tend lo explain or mitigate the non-compliance: and

4. An esiimale of the date the permittee will comply with the elapsed schedule fequirement and an assessment
of the probability thal the permitieg will meet the next scheduled requiremant on time.

¢) The permittea shall dubmit copies of any document requirad by the above schedule of compliance to NYSDEC
Regional Waler Engineer 2t tha localion listed under the section of this permit entitled RECORDING, REPORTING
AND ADDITIONAL MOMNITORING REQUIREMENTS, uniess otherwise specified in this pernit or in wiiting by the
Dapartment. ‘ .

TOTAL P.18
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Evaluation of the Potential for Soil Vapor Intrusion at Terminal 5
JFK International Airport
August 2005

1.0 Introduction

The potential for volatile chemicals in subsurface soil and/or groundwater to be

~ transported though pore spaces in the unsaturated soil zone as chemical vapors and
infiltrate and affect the indoor air of ovetlying buildings, and thus represent a source of
exposure to building occupants, is a current and growing concern of the regulatory
community.

When chemical vapors are present in the zone next to or under the foundation of a
building, vapor intrusion is possible. Soil vapor can enter a building through cracks or
perforations in foundation slabs or basement floors and walls, and through openings
around sump pumps or where pipes and electrical wires go through the foundation,
primarily due to a difference in internal and external air pressures. Earlier this year, the
New York State Department of Health (NYSDOH) issued draft guidance for evaluating
soil vapor intrusion in the State of New York (NYSDOH, 2005).

A concern for potential soil vapor intrusion into the planned jetBlue Airways Terminal 5
(Terminal 5) building at JFK International Airport has been expressed by the New York
State Department of Environmental Conservation (NYSDEC) because of subsurface
conditions at the Terminal 5 site.

Factors that can affect soil vapor intrusion generally fall into two categories (NYSDOH,
2005):

¢ Environmental factors, including source location; soil conditions; volatile
chemical concentrations; weather conditions; and biodegradation processes, and

e Building factors, including foundation type and integtity; subsurface features;
operation of heating, ventilating and air conditioning (HVAC) systems and
mechanical equipment; and air exchange rates,

There are a number of sources of volatile chemicals in indoor air that can originate from
_ other than subsurface sources, including outdoor air; off-gassing from building materials
and furnishings; cleaning and maintenance products; occupant emissions; and indoor
emissions (NYSDOH, 2005). ~

The NYSDOH (2005) notes that all information known about a'site should be considered
(i.e., taking a “whole picture” approach) in evaluating the potential for soil vapor
intrusion and determining what actions, if any, may be necessary to prevent future human
exposures. This information could include, but is not limited to, the following:

o The nature and extent of subsurface contamination in all environmental media;



customers on 248 flights, and an additional 20% for well wishers and greeters on a daily
basis. The peak Terminal 5 building 51mu1taneous oceupancy is assumed to be 7,000
people.

The Arrivals Level, including the baggage claim area, also known as the Central
Processor Floor, will be located on the ground floor. It will be constructed on 10-inch .
thick concrete foundation slabs, at two elevations. Some areas will be constructed at
grade (i.e., at 11.17 feet elevation) while other areas will be constructed at 8.5 feet
elevation, as indicated on Figure 1. The foundation slabs, which will be primarily slab-
. on-grade supported internally by single piles at areas where there are no columns and
hefty piles at column locations, will be constructed over a 6-inch sub-base of crushed
stone or crushed concrete. An engineered fill layer under the sub-base is not anticipated
(Personal communication with Gensler). A vapor barrier cover will be installed over the
sub-base below the slabs, where indicated in the construction specifications. The vapor
barrier, which will be resistant to deterioration in accordance with ASTM E 154, will be
‘constructed of polyethylene sheeting no less than 10 mils thick, with a smooth surface
{(Personal communication with Gensler).

Enclosed outbound baggage makeup and inbound baggage stripping areas will be located
on the airside of the Arrivals Level, but will have overhead doors that are expected to be
open about 90% of the time to allow easy entry and exit by baggage tugs. Noted on .
Figure 1 as “open” areas, these areas were not evaluated further as enclosed spaces.

The Departures Level will be located on the second floor at 27.17 feet elevation at the
gates and 30.17 feet elevation at the ticket hall. The Departures Level roadway will
function as an integral part of the building structure; in addition to departures, the
structure will function as the roof of the baggage claim hall below.

Fresh air intakes will be located at or above the Terminal 5 building roof line to minimize
the quantities of external air pollutants drawn into the building’s air handling units
(AHUs). The bottom of the outdoor air intake louvers for the AHUs on the roof will be
at least 4 feet above the roof level. The top of the louvers will be no greater than 13 feet
above the roof. A minimum separation distance of 25 feet will be maintained between
ventilation intake and contaminated exhaust points. A minimum separation distance of
10 feet will be maintained between ventilation intake and AHU exhaust points. The
proposed design strategy is to include particulate filters in all air handling systems and to
provide space in the air handling systems serving the East Concourse (AHUs 1-6) to
allow the installation of gas phase filters, as needed, in the future. For the remaining
AHUSs, theré is the option of replacing the particulate filters with gas phase filters in the

- future.

The mechanical system for the Terminal 5 building is designed to maintain positive
pressure in the large open spaces of the building to minimize the infiltration of
unconditioned outside air. A positive pressure differential of about 400 Pascals (Pa) will
be maintained (Personal communication with ARUP). Outside air will be supplied to the '
continuously occupied areas in accordance with ASHRAE Standard 62-1999 and



standard industry practice. For example, on the Arrivals Level, the volume of outside air
introduced to the Baggage Claim Hall is based on the need to maintain adequate
ventilation for occupants and the need to maintain positive pressure. These two needs will
be satisfied by the use of carbon dioxide sensors and supply/return fan tracking such that
adequate outside air is supplied and the supply volume is always greater than the return
volume. Space pressure sensors are also used in some locations as a further level of
control. However, in those locations served by a variable air volume (VAV) mechanical
system there is no accurate control of return air volumes with respect to supply air
volumes (Personal communication with ARUP).

3.0 Air Emission and Ambient Air Quality

Generally, indoor air quality in airport tefminal buildings reflects a combination of:
¢ Ambient air quality outside the buildings;

¢ Emissions in the building, such as from carpets or fabrics, paints, or other vapors
" associated with new construction (glues, tile mastic, etc.); cleaning and
maintenance products; and indoor operations (stoves for food concessions); and,
perhaps,

o Intrusion into the building of chemical vapors from underlying soils and/or
groundwater contaminated by underground storage tanks, former fuel pumping
pits, and other related sources.

The major sources of air pollution at airport terminal buildings are airside and landside
vehicles using fossil fuels. On the airside, these typically include aircraft; auxiliary
power units (APU); and ground support equipment (GSE) for baggage-handling,
maintenance/repair, refueling, food service, and other support operations. On the
landside, these could include private automobiles, taxis, for-hire vehicles, shuttles/buses, -
trucks, and trains that transport people and goods.

‘A report prepared by the Northeast States for Coordinated Air Use Management and

Center for Clean Air Policy NESCAUM and CCAP, 2003) presents the results of -
emissions inventories for several airports in the northeast U.S. including Logan Airport in
Boston, MA, the most similar to JFK International Airport. Table 1 presents the 1999
emissions inventory for Logan Airport for hydrocarbon, nitrous oxide (NOx), and -
hazardous air pollutant emissions from aircraft and GSE. In 1999, Logan Airport had
251,083 landings and takeoffs (LTOs). Crude estimates of aircraft emissions at Terminal .
5 were made and included in Table 1 based on the 1999 emissions inventory for landings
and takeoffs (LTOs) at the Logan Airport and the ratio of the design LTOs for Terminal 5
(181,040 LTOs/year ) (JFK International Airport Terminal 5 Redevelopment, Basis of
Design, February 1% 2005) and the 1999 LTOs at Logan Airport (251,083).

As indicated in Table 1, major sources of hydrocarbon emissions include both aircraft
and GSE. For NOXx, aircraft are the primary source of emissions with GSE contributing
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an order of magnitude less. Among the hazardous air pollutants, benzene, toluene, -
ethylbenzene, and xylenes (BTEX) and the polycyclic aromatic hydrocarbons (PAHs) are
constituents in jet fuels that are typically detected in subsurface soil and groundwater
underlying and in the immediate vicinity of airport terminal buildings, where
underground fuel line and hydrant pits have resulted in environmental contamination. As
indicated in Table 1, the emissions rates of these pollutants from aircraft and GSE are on
the order of tons/year.

4.0 Subsurface Soil and Groundwater Conditions at Términal 5

The former fuel pumping pits at Terminal 5§ pumped Commercial Jet A fuel. The free
product remaining in the soil is a weathered Jet A fuel. The primary constituent of Jet A
fuel is kerosene (98%; comprised of C-7 through C-18 hydrocarbons) with <1% benzene
and various additives. Additives may include antioxidants, metal deactivators, static
dissipators, and fuel system icing inhibitors. It should also be noted that weathered fuel
typically does not contain the same constituents as fresh fuel.

This evaluation is based on residual volatile and semi-volatile organic compounds (VOCs
and SVOCs, respectively) detected in groundwater and subsurface soil underling the
footprint of the Terminal 5 building and within 100 feet horizontally of the Terminal 5
building footprint, as presented in Tables 2 and 3.

5.0 Subsurface Vapor Intrusion Modeling Analysis

The NYSDOH (2005) indicates that soil vapor intrusion modeling may be used in the
evaluation process, particularly to estimate potential exposures when field samples
cannot be collected (e.g., where buildings have not yet been constructed over the
subsurface contamination). If a model is used, the NYSDOH (2005) notes that it should
incorporate site-specific parameters as much as possible and that both the limitations of
the model and the sensitivity of the variables in the model should be understood and
discussed with the modeling results.

Johnson and Ettinger (J&E) (1991) introduced a screening-level model that incorporates
both convective and diffusive mechanisms for estimating the transport of chemical
vapors from either subsurface soil or groundwater into indoor spaces located directly
above the source of contamination, The J&E model is a one-dimensional analytical
solution to convective and diffusive vapor transport into indoor spaces and provides an
estimated attenuation coefficient that relates the vapor concentration in the indoor space
to the vapor concentration at the source of contamination (USEPA, 2004). Inputs to the
model include chemical properties of the chemicals, saturated and unsaturated zone soil
propemes and structural properties of the building. The model can be run to predict
indoor air concentrations and potential health risk or to predict subsurface soil or
groundwater concentrations that should not result in prescribed target risk levels being -
exceeded. The J&E model, which is currently the model of choice for evaluating
subsurface vapor intrusion into indoor air (see, for example, USEPA, 2002, PADEP,



2005), was used in this evaluation to predict protective subsurface soil and groundwater
concentrations.

The USEPA User s Guide for Evaluating Subsurface Vapor Intrusion into Buildings
(USEPA, 2004) and computerized version of the J&E model were used to model the
potential vapor intrusion in the Arrivals Level of Terminal 5. Detailed explanations of
the methodology and equations used in the model are provided in the USEPA User’s
Guide. The advanced groundwater and soil models were used since, among their
features, they allow the input of up to three soi strata.

Since some areas of the Arrivals Level will be constructed at 11.17 feet elevation and
other areas of the Arrivals Level will be constructed at 8.5 feet elevation, separate J&E
modeling analyses were run for representative areas at each elevation. The subsurface
conceptual model used to direct the groundwater and subsurface soil modeling is
presented in Figure 2.

Table 4 presents the approximate square footage estimates for various areas on the
Arrivals Level. These estimates were determined by dividing the floor plan for the
Arrivals Level into a series of elementary figures, including three rectangles, two
triangles, and the area between two arcs. The elevation of each figure was constant
except for the triangles where the approximate area with each elevation was estimated.
The ceiling heights were estimated from the differences in elevation (i.e., from top-of-
slab to top-of-slab) of the Arrivals Level and Departures Level corrected for the thickness
of the Departure Level slab. Note that the elevation of the Departures Level floor in the '
gate area (27.17 feet) is 3 feet less than in the main terminal area (30.17 feet). The
ericlosed areas of the Arrivals Level at 11.7 feet elevation were estimated at
approximately 173,960 square feet (or 52% of the total floor area) while the enclosed
areas of the Arrivals Level at 8.5 feet elevation were estimated at approximately 97, 940
square feet (or about 29% of the total floor area). The “open” areas of the Arrivals Level
were estimated at approximately 62,565 square feet (or 19% of the total floor area). '

As indicated on Figure 2, the area designated “Area E” was used to represent the 11.17
feet elevation areas and the area designated “Area C2” was used to represent the 8.5 feet
elevation areas. ‘ '

Outdoor air volumes and floor areas for selected AHUs for the Arrivals Level of the
Terminal 5 building (ARUP, personal communication) are presented in Table 5. Based
on these data, approximate air exchange rates were estimated for ceiling heights of 19

and 21 feet. Asindicated in Table 5, for a 19-foot ceiling, air exchange rates range from -
0.58/hour to 6.33/hour, with an average of 1.35/hour. As also indicated in Table 5, for a
21-foot ceiling, air exchange rates range from 0.64/hour to 7/hour, with an average of
1.49/hour. Since the areas serviced by these AHUs do not match the representative areas
developed for this modeling analysis, as described above, an air exchange rate of 1/hour
was used in the J&E modeling analyses, recognizing that the actual air exchange rates,
which will vary based on carbon dioxide levels, may be higher or lower.



Although the sub-base under the foundations will be 6 inches of crushed stone or ecrushed
concrete, the sub-base was characterized as sand in the models since it is the most
permeable of the default soil types in the model; the permeability to vapor flow of
crushed stone or crushed concrete may be greater than that of sand. The hydraulic fill
layer below the sub-base is predominantly sand with varying amounts of silt and gravel.
From standard penetration tests, the upper material is generally dense while the lower few
feet is generally loose.

An indoor airport terminal worker was selected as the potentially exposed receptor of
concern since the frequency and duration of exposure w0uld be greater for these workers
than for airline customers or visitors.

Geotechnical, building, and exposure parameter values, and target risk levels, input to the
J&E groundwater and soil modeling analyses, for the two Arrivals Level elevations, are
presented in Table 6. Site-specific parameter values were used to extent possible, as
indicated in Table 6. For other parameters, default values provided in the USEPA’s.

- computerized version of the J&E model were used. The “Data Entry Sheet” and “Results
Sheet” from the J&E model for a representative chemical in groundwater (toluene) and
subsurface soil (methylene chloride), for each representative area of the Terminal 5
building, are attached. The site-specific and default parameter values are presented on
the “Data Entry Sheet”. '

The predicted groundwater and subsurface soil concentrations, protective of prescribed
target risk levels are presented on the “Results Sheet” and summarized in Tables 2 and 3
for the representative 11.17 feet elevation (Area E) and 8.5 feet elevation (Area C2)
areas, respectively. .

For many of the chemicals in groundwater and/or subsurface soil, the J&E model-output
indicates that the potential for vapor intrusion is not of concern (NOC). For groundwater,
this is because the risk-based screening level predicted by the J&E model is at or above
the maximum concentration of the chemical that can be dissolved in the water (i.e., the
water solubility limit of the chemical). For soil, this is because the risk-based screening
level predicted by the J&E model is at or above the concentration of the chemical at
which all soil pore space (both air-filled and water-filled) is saturated with the chemical
and the adsorptive limits of the soil particles can be reached(i.e., the soil saturation limit
of the chemical or Cgy). For the other chemicals, the risk-based screening levels (i.e., the
predicted groundwater or soil concentrations) are considerably higher than the detected
concentrations, also indicating that the potential for vapor intrusion is not of concern.
Two exceptions are noted for soil at MW-19 which is located within 100 feet of the
Terminal 5 footprint: the ethylbenzene concentration, which may represent free product
since it is higher than Csat, and the xylenes concentration. :

The sensitivity of the J&E modeling analysis to the followmg three site-specific
parameter values was also evaluated:



*  Soil- bu11dmg pressure differential. The default value of 40 glem-s® (or 4 Pa) in
the J&E model was used to derive the risk-based screening levels, assuming that
the building is under negative pressure (i.e., that the pressure in the underlying
and surrounding soil is greater than that in the building). This assumption and
pressure differential are very conservative since positive pressure (of about 400
Pa) will be maintained in the Termmal 5 buildm% Therefore, less negative
pressure differentials of 10 g/cm-s® and 1 g/em-s” were also evaluated.

* Indoor air exchange rate. A site-specific average value of 1/hour was used to
derive the risk-based screening levels. However, since these exchange rates will
vary throughout the Terminal 5 building, as indicated in Table 5, the lowest
(0.58/hour) and highest (1.2/hour) exchange rates were evaluated. The higher
exchange rates associated with air handling units 18, 19, and 26 were not
evaluated; their consideration would result in higher risk-based screening levels.

¢ Enclosed space height. Site-specific heights of approximately 19 feet (579.1 cm)
and 21 feet (640.1 cm) were used to derive the risk-based screening levels.
However, since 8-foot (243.7-cm) ceilings will be installed in some areas, this
height was evaluated.

The sensitivity analysis, which involved various combinations of these three parameters,
was conducted for naphthalene in groundwater and methylene chloride in soil. The
results of this sensitivity analysis are presented in Table 7. As indicated in Table 7, the
predicted risk-based screening levels are either not of concern (NOC) or well above the
detected concentrations in groundwater or soil.

There is some uncertainty, as well, with the risk-based screening levels, particularly due
to the following parameters in the J&E modeling analysis.

¢ Sub-base material. While the sub-base will be crushed stone or crushed concrete,
the predicted risk-based screening levels are based on the assumption that this
material will be sand — the most permeable of the standard soil types included in
the J&E model. A more permeable sub-base could lower the risk-based screening
levels. Regardless, as noted above, the Terminal 5 building will have a sub-slab
vapor barrier and be maintained at positive pressure to prevent or mitigate the
potential for vapor intrusion.

* Geotechnical parameters. While site-specific values for total porosity, soil water-
filled porosity, and soil organic carbon fraction are unavailable, the risk-based .
screening levels are based on the default values included in the J&E model. The
actual parameter values could increase or decrease the risk-based screening levels.

However, since the predicted risk-based screening levels, and even the less conservative
predicted risk-based screening levels from the sensitivity analysis, are much greater than
the detected chemical concentrations in groundwater and soil, these uncertainties are not
an issue to this evaluation,



The source vapor concentrations (in ug/m* and average vapor flow rates into the
Terminal 5 building areas (in cm?/s) estimated by the J&E model runs described above:
(see the attached “Intermediate Calculations Sheet™) were used to approximate emissions
rates of representative chemicals in groundwater (toluene) and soil (methylene chloride)
under the modeled conditions. Emissions rates for toluene in groundwater were about
0.006 pounds/year (or 3E-06 tons/year) and 0.002 pounds/year (or 1E-06 tons/year) for
the 11.17 feet and 8.5 feet elevation areas, respectively. Emissions rate for methylene
chloride in soil were about 0.04 pounds/year (or 2E-05 tons/year) and 0.012 pounds/year
(or 6E-06 tons/year) for the 11.17 feet and 8.5 feet elevation areas, respectively. These
estimated emissions rates are orders of magnitude lower than those from airside and
landside emissions to the ambient air, as presented in Table 1 and discussed above, and
indicate that the airside and landside emissions may be of greater importance to indoor air
quality in the Terminal 5 building than subsurface vapors. '

6.0 Fate of Petroleum Hydrocarbons in the Subsurface Environment

Commerecial jet fuel is classified as Jet Fuel A or Jet Fuel A-1. Both of these fuels are
petroleum distillates blended from kerosene fractions and used in the U.S. in civilian
aviation for commercial turboprop and turbojet aircraft. Jet Fuel A-1 has a lower
freezing point than Jet Fuel A. Jet Fuel A contains less than 0.1% benzene by volume
(USCG, 2005). This is confirmed by Chevron Phillips CHEM which lists the aromatic
hydrocarbons in Jet Fuel A as: benzene <0.8% by weight; toluene <1% by weight; total
xylenes < 5.4% by weight; and trimethylbenzene <6.2% by weight (CPCHEM, 2001).

It has been reported that, following spills, the relatively lighter, more volatile, mobile and
* water soluble constituents in Jet fuel A will tend to fairly quickly evaporate into the -
atmosphere or migrate to groundwater. Benzenes, toluene, and xylenes have mid-range
octanol-water partition coefficients and high volatility. When exposed to oxygen and
sunlight, most of these compounds tend to break down rather quickly (Irwin et al., 1997).
However in groundwater many of these compounds tend to be more persistent than in -
surface water and readily partition on an equilibrium basis back and forth between water
and solid (soil and sediment) media. In a study of the biodegradation of the water soluble
fraction of Jet A fuel, it was determined that the higher molecular weight polycyclic
aromatic hydrocarbons (PAHs) tended to be the last to degrade (Irwin et al., 1997).

Biodegradation of the BTEX constituents in vadose zone soils has been the subject of
studies primarily conducted at gasoline spill sites. Most of these studies consider aerobic -
biodegradation and its dependence on factors such as the moisture content of the soils and
oxygen replenishment. Near the water table, aerobic. biodegradation and volatilization

are the principal mechanisms for removal. While there may be considerable variation,

the biodegradation half-lives for the BTEX constituents rang from a fraction of an hour to
hundreds of hours. Biodegradation of the BTEX constituents is an important fate process
at many sites and predictive models not accounting for biodegradation could overestimate
the risks from upwards vapor. ﬂuxes by 10 to 10,000 times at some sites (Roggemans et
al., 2001). :



Aerobic biodegradation is dependent on oxygen replenishment which is a function of the
diffusivity and permeability of near surface soils and the subsurface building structure
and gradients driving the processes. In this regard, a slab or building will tend to promote
long-term drying of the underlying soil which could, in-turn, reduce biodegradation rates.
Studies indicate that biodegradation rates are significantly reduced in low moisture
content soils, with BTEX concentrations in open soil areas as much as two orders of
magnitude lower than in an adjacent building slab area (Hers et al., 2000). -

7.0 Summary and Conclusions

This evaluation proVides a weight of evidence approach to conclude that the potential for
soil vapor intrusion into the Terminal S building is not a concern. The following
information provides the weight of evidence to reach this conclusion:

e Outdoor and indoor emissions sources of hazardous air pollutants should far
outweigh soil vapor as potential contributors to indoor air quality in the Terminal
5 building. As noted above, however, indoor air quality will be controlled through
the design and operation of the AHUs.

¢ The Terminal 5 building is designed to include a sub-slab vapor barrier and to
maintain positive air pressure (of about 400 Pa) within the building. In this
regard, the NYSDOH (2005) indicates that HVAC system modification — “‘a
technique where the building’s HVAC system is modified to avoid
depressurization of the building relative to the underlying and surrounding soil
(i.e., to maintain a positive pressure within the building” — is a method of
mitigating vapor intrusion. These design features, therefore, should eliminate the
potential, if any, for soil vapor intrusion into the building. :

o  With the exception of methylene chloride in subsurface soil (a likely laboratory
contaminant), chlorinated hydrocarbons were not detected in groundwater or
subsurface soil underlying or within 100 feet horizontally of the Terminal -5
building footprint. Petroleum hydrocarbons, which were the predominant
detected chemicals, are generally less toxic and more amenable to biodegradation

-in the environment. '

e The J&E modeling analyses indicates that chemical concentrations in
groundwater and subsurface soil underlying or within 100 feet horizontally of the
Terminal 5 building footprint are low enough to not pose a vapor intrusion hazard.
For many of the chemicals, the modeling analyses indicated “not of concern”,
meaning that the predicted groundwater or subsurface soil concentrations
protective of the prescribed target risk levels would be greater than their water

- solubility limit or soil saturation concentration. For the other chemicals, the
predicted groundwater or subsurface soil concentrations protective of the
prescribed target risk levels are orders of magnitude greater than detected .
concentrations in those environmental media.
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EXHIBIT 2.6
“Terminal 5 Redevelopment Basis of Design”
to Lease No. AYD-350
between
THE PORT AUTHORITY OF NEW YORK AND NEW JERSEY
and

. JETBLUE AIRWAYS CORPORATION

/e

Por the Port Authority

Initialed:
/é‘%/

For tlie T.essee
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Appendix A

Planning Day Schedule
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Appendix B

Landside Demand and Traffic Analysis
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JetBlue ' : ’ JFK Terminal 5 Redevelopment
’ Basis of Design Report ~ Landside Demand and Traffic Analysis

1. INTRODUCTION

1.1 Issues addressed in this report:
" This report addresses the following landside planning issues:
| ¢ Demand
¢ Planning parameters
* Curb frontage analysis
e Parking analysis

»  Operations of intersections 51 and 42

1.2 Landside constraints on terminal grthh

Regardless of landside improvements at Terminal 3, three locations on the existing landside
at Terminal 6 will constrain the sector’s ability to sustain traffic growth. These are shown in
Figure 1 below. Section 7 of this report discusses how the expected traffic generated by
Terminal 5 will impact traffic operations at these locations. JetBlue will not undertake any
modifications to the roadways or intersections that result in a revised Level of Service less
than C.

1.2.1 Intersection 51

Intersection 51 will serve all traffic exiting Terminals S and 6

1.2.2 Intersection 42

Intersection 42 will serve traffic approaching Terminal 6, traffic exiting the Saarinen
building frontage, and traffic exiting both arrivals and departures frontages at Terminal 5.
1.2.3 Sector exit roadway

This two-lane uhderpass catries all Terminal 5 and 6 exit traffic under the Terminal 7
approach roadway. . :

X:\PROJECT\96076 JETBLUE JFK\04 INTERNAL PROJECT DATAM-05 Page 1 Project Design Team
REPORTS\BASISOFDESIGNVTS - BASIS OF DESIGNFINAL BOD\APPENDIX B - February [ 2005
LANDSIDE AND TRAFFIC - NOV 4 DOC ary
BoD_Landside and Traffic_001
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|Aircraft Deplaning

DEMAND

The planning day schedule (see BoD Appendix A) is for 248 flights in each direction. This
schedule consists of A320 and EMB190 flight movements. While the planning schedule has
remained constant throughout the planning process, minor changes in aircraft seat capacity
have made reference to load factor obsolete. The following table contains the
enplaning/deplaning and originating/terminating customer loads used in the planning
schedule. Note that the transfer percentage, and therefore the originating/ terminating
volumes, varies by time of day.

Planning Day Schedule Customer Volumes
Enplaning & Originating & Terminating

Early
All Day AM* AM/PM Late PM | Latest PM

A320 146 131 117 131 146
EMB190 80 72 64 72 80

Early AM is departures before 9:05 and arrivals before 8:25
AM/PM is departures 9:06-21:29 and arrivals 8:26-20:25
Late PM is departures after 21:30 and arrivals 20:26-22:30
Latest PM is arrivals after 22:30

Table 1: Planning Day Schedule Customer Volumes

Specific traffic parameters associated with the planning day schedule include:

e Daily Arrivals: 23,240 customers on 248 flights

o Daily Departures: 23,240 customers on 248 flights

e Peak Hour Arrivals (Terminating): 1,970 customers on 20 flights (18:30-19:30)

- o Peak Hour Departures (Originating): 2,625 customers on 25 flights (07:45-08:45)

e Additional average 20% transfer customers (varies by time of day)

e Additional 20% wellwishers & greeters

The preceding peak hour volumes are based on flight arrival and departure times. The
following are the peak hour volumes of originating/terminating customers entering and
exiting the terminal:

*  Peak Hour Terminating Customers Exiting Terminal: 2,081 (18:50-19:50)
*  Peak Hour Originating Customers Entering Terminal: 2,279 (6'45 -7:45)

The distribution of terminating customers exiting the terminal after arriving on a flight is
determined by the interaction of a number of factors including: walking speed, checked
baggage characteristics and baggage system performance. As such, this is an output rather
thanan input to the simulation model as described in Appendix C.
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The following distribution (shown in both tabular and graphic form) was used to generate
the volume of customers entering the terminal.

Originating Customer Arrival at Terminal
Percentage of originating
customers entering the
terminal
Time prior to scheduled
flight departure (minutes)
150-120 2
120-100 5
100-80 12
80-60 22
60-40 38
40-20 21
20-0 ' 0
Total 100%

Table 2: Originating Customer Arrival at Terminal

The road system is based on the composite peak hour (entering/exiting) which is slightly off-
set from the arrivals peak and has the following characteristics:

«  Total Customers: 3,624 (18:45-19:45)
= Terminating Customers in Composite Peak Hour: 2,020

¢ Qriginating Customers in Composite Peak Hour: 1,604

3. PLANNING PARAMETERS

This section summarizes the planning parameters used to estimate landside demand in terms
of vehicle traffic on the terminal curbside, parking area, and roadways. These planning
parameters are based on field surveys of JetBlue customers at Terminal 6, conducted in
April and May, 2003. The method for the data collection was customer intercept surveys
conducted by JetBlue crewmembers. Only customers were surveyed. No survey of
employees was undertaken. These parameters differ from the Port Authority’s standard
Central Terminal Area (CTA) planning parameters. Each subsection below highlights the
differences between the CTA parameters and the JetBlue observed parameters.

The parameters discussed in this section impact on program requirements as follows:

e The mode split, vehicle occupancy, curb dwell time, and proportion to curb
parameters are used to estimate curbside frontage requirements.

e The mode split, vehicle occupancy, parking duration, and proportxon to parkmg
parameters are used to estimate parking space requirements.

XAPROJBCT96076 JETBLUE JFK\04 INTERNAL PROJECT DATAM-05 Page 4 Project Design Team
REPORTS\BASISOFDESIGN\TS - BASIS OF DESIGN\FINAL BOD\APPENDIX B - Febru 12005
LANDSIDE AND TRAFFIC - NOV 4.00C . : ary

BoD_Landside and Traffic_001



JetBlue

JFK Terminal 5 Redevelopment
Basis of Design Report — Landside Demand and Traffic Analysis

3.1

3.2

¢ The mode split, vehicle occupancy parameters are used to estimate vehicle traffic
on roadways.

Mode split

Mode split refers to the proportion of customers using each mode of transportation to the
airport landside. The JetBlue parameters are based on Spring 2003 intercept surveys in
which customers were asked how they traveled to the airport. The sample size for these
parameters was 865 customers'.

JetBlue - CTA
Mode ' mode splif - mode split
Arrivals | Departures | Arrivals | Departures

Private autos 46% 30% 37% 37%
Taxis 10% 14% 18% 18%
For hire vehicles 12% 16% 14% 14%
Shuttlesflimos | . 6% 19% 16% 16%
AirTrain 26% 21% 15% 15%

Table 3. Customer mode split parameters

The JetBlue parameters show more customers (21% of departures and 26% of arrivals) using
the AirTrain that the PA parameters (15% in each direction). The JetBlue parameters were
calculated by summing up public transit bus customers and customers using modes existing
in 2003 that were scheduled to be replaced by the AirTrain. These replaced modes include:

+ PA bus to the subway

+ Long-term parking bus

+ Rental car shuttle buses

Importantly, the JetBlue parameters are strictly empirical. No assumptions about induced

mode shift due to AirTrain (customers taking the AirTrain instead of driving to the curb, for
instance) have been made.

Vehicle occupancy

Vehicle occupancy refers to the mean number of customers entering and exiting vehicles on
the curb frontage. The JetBlue parameters are based on Spring 2003 intercept surveys in

' The parameters are the upper bound of a 95% confidence interval around the mean found through the sampling
process. This means that the probability that the actual parameters are no higher than the parameters adopted 1s

'95%.
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which customers were asked how many other customers traveled with them to the alrport
The sample size for these parameters was 865 customers’.

JetBlue . CTA

Mode - ~ customers per vehicle customers per vehicle

Arrivals Departures Arrivals Departures
Private autos 1.9 1.2 1.5 1.5
Taxis 1.7 1.4 s | s
For hire vehicles 2.0 1.5 1.2 1.2
Shuttles/limos 1.6 43 10.0 4.5
AirTrain N/A '

Table 4. Vehicle occupancy parameters

Unlike the CTA parameter, the JetBlue observed auto occupancy varies between departures
(1.2) and arrivals (1.9). However, this is internally consistent with, and on the same order of
magnitude as, the variation between observed dwell time for departures (1.3) and arrivals
(1.8), meaning that the populatlon of private auto drivers differs in the arriving and departing

direction.
3.3 Dwell time
3.3.1 Curb dwell time

Curb dwell time refers to the amount of time a vehicle stands on the curb frontage to wait
for, load; and unload customers. The JetBlue parameters are based on Spring 2003 passive
observation of the Terminal 6 frontage. The sample size for these parameters was 334

vehicles®.
JetBlue CTA
Mode Dwell time in minutes Dwell time in minutes
, Arrivals Departures Arrivals Departures

Private autos 1.8 1.3 A 33 33
Taxis 1.6 0.9 14 1.4
For hire vehicles | 3.0 1.9 2.9 2.9
Shuttles/limos 2.0 2.2 1.8 1.8
AirTrain N/A

Table 5. Curb dwell time parameters

2 Seenote 1.
? Seenote 1.
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34

Ba_sed on empirical surveys conducted at Terminal 6, JetBlue dwell times differ significantly
from the Port Authority’s CTA parameters. From these data, we concluded that the JetBlue
customers using Terminal 6 dwell for significantly shorter than customers at other JFK
terminals. There are at least two reasons for this:

+ JetBlue departures vehicle occupancies are lower than the JFK-wide average,
meaning fewer customers and pieces of luggage are unloaded from each vehicle.
Typically, dwell time and vehicle occupancy are positively correlated.

« In 2003, JetBlue carried only domestic traffic, meaning they carried less luggage
and were more familiar with the JFK Central Terminal Area. Domestic traffic also
correlates with lower vehicle occupancy.

3.3.2 Parking duration

Parking duration refers to the amount of time vehicles spend in the paid parking lot. The
JetBlue parameters are based on Spring 2003 customer intercept surveys. The sample size
for these parameters was 865 customers®.

JetBlue
Mode . Parking duration in minutes
Arvivals Departures
Private autos and 110 110
For-hire vehicles

Table 6. Parking duration parameters — hourly parking

Proportions using curbs, parking, or both

The following table shows the proportion of private auto customers who were assumed (o
use the parking area, including those who use both curb and parking. In this case, the
parking area refers to the paid parking lots in the Terminal 5/6 sector. Customers who drive

to the airport and park in Long-Term Parking lots are assigned to the AirTrain mode, since

these customers use the AirTrain to reach the terminal.

The proportion using parking, as described in the following table, is the customer mode split,
not the vehicle mode split. In the subsequent modeling, customers were first assigned to the
private vehicle mode, and then the subset of customers using parking was converted to
vehicle using the median parking vehicle occupancy of 1.22 customers per vehicle. This
parameter and the proportions using parking, are based on Spring 2003 customer intercept
surveys, in which customers who traveled to/from airport in private autos and for-hire
vehicles (arrivals only) were asked whether they used the parking lot. Total sample size for
this analysis was 106 customers®. It should be noted that the data was collected from
JetBlue customers. In the event that a customer was driven to the airport by a wellwisher
who then parked, that customer would be counted as “curb and parking”. The 1.22

“Seenote 1.
3 Seenote 1.

X:APROJECT\S6076 JETBLUE JFK\04 INTERNAL PROJECT DATAW-0S Page 7 Project Design Team
REPORTSBASISOFDESIGNYTS - BASIS OF DESIGN\FINAL BOD\APPENDIX B - Feb | 2005
LANDSIDE AND TRAFFIC - NOV 4.DOC : ruary

BoD_Landside and Traffic_001



JetBlue JFK Termina! 5 Redevelopment

Basis of Design Report — Landside Demand and Traffic Analysis

customers per vehicle ratio refers only to the number of customers and does not include any
. wellwishers or greeters. :

Customer Percent of customers using parkirig

sector Parking .only Curb and parking Total using
parking

Departures 3% 19% C22%

Arrivals 10% 25% 35%

Table 7. Proportion of customers using parking

Most customers who use the parking lots in the Terminal 5/6 sector, park for a short period
of time. As noted above, the median duration for hourly parking 1s 110 minutes, and this
duration applies to the 78% of customers who park for less than one day. However, a subset
of parkers leave their vehicles overnight, some for several nights. Using the customer
intercept surveys, the following profile of overnight parking was developed. Because the
overnight parking profile differs significantly between the morning departures peak and the
rest of the day, two profiles were used in the subsequent parking demand modeling.

Number of nights | Percent of customers who use parking lots
Peak departures Off-peak departures
(6-10 a.m.) (all other times)

0 (hourly parking) 78.0 % 95.0 %

1 ' 73 % 3.0%

2 49 % 1.0 %

3 7.3 % 1.0 %

4 1.2% 0%

5+ 1.2 % ‘ 0%

Table 8 Distribution of overnight parking
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4.1

CONVERTING CUSTOMERS TO LANDSIDE VEHICLE TRAFFIC

Customer-at-curb loads from the 26-gate jetBlue schedule were used to generate vehicles at
curb in five-minute intervals for the entire planning day. The peak hour, in terms of
customers entering/exiting Terminal 5, is from 18:45 to 19:45. During this hour, 3,624
customer enter or exit the building (2,020 arrivals and 1,604 departures). JetBlue customer
volumes were converted to vehicles at curb using parameters observed in the field in Spring
2003, as previously discussed.

Vehicles at curb

The following table summarizes the vehicular traffic generated at Terminal 5 during the
18:45-19:45 peak hour. This peak drives the requirements for traffic capacity on landside
roadways. In the following tables, “Customers” refers to originating/terminating customers
who enter and exit the terminal. “Customers at curb” refers to the subset of the customers
who use the curb frontages.

Customer

Customers at
curb

Vehicles at curb

Arrivals

2,020

1,495

709

Departures

1,604

1,267

795

Total

3,624

2,762

1,504

Table 9. Peak hour vehicles at curb

Within this peak hour, the peak 15 minute period occurs between 19:21 and 19:35, when
1,202 customers enter and exit the terminal. The following table summarizes the vehicular
traffic generated at Terminal 5 during the peak 15 minutes.

Customers

Customers at
curb

Vehicles at curb

Arrivals

875

648

307

Departures

327

258

162

Total

1,202

%06

469

Table 10. Peak 15 minute véhicles at curb

Two other peak hours are important for planning purposes ~ the individual arrivals peak and
the individual departures peak. These peaks drive the sizinig of the arrivals and departures
curb frontages. They are described in the table below.

Time of peak hour

Customer

' Vehicles at curb

Arrivals

18:50 - 19:50

2,081

730

Departures

6:45 - 745

2,279

1,129

- Table 11 Individual arrivals and departures peak hour volumes
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5.1

While JetBlue parameters generate additional cars using the curb, the reduction in dwell
time actually generates lower total demand. As summarized in the following table, using the
PA standard parameters instead of the JetBlue observed parameters would decrease forecast
departures curb requirements by 11% and arrivals curb requirements by 3%. The
calculations using the JetBlue parameters are contained in Attachment A, while the
comparable calculation using the PA parameters is Attachment B to this Appendix.

Sector Peak Hour Vehicles at Curb % Difference
PA CTA JetBlue

Departures 1021 1129 11%

Arrivals 709 730 3%

Total 1730 1860 8%

Table 6. Vehicles at Curb in Peak Hour — impact of using JetBlue vs PA Parameters

CURB FRONTAGE ANALYSIS

Summary

The following curb requirements have been calculated using the planning parameters and
customer volumes described above.

—

Frontage Modes served Required Curb Length (ft)
Depa}'tures All modes - common curb’ 725 ¢ ‘
Arrivals Private vehicles 3657

For-hire vehicles 100 *

Subtotal — common curbs 465

HOV loading 105,

Taxi loading ‘ 150

Total Arrivals 720

Table 12. Curb frontage requirements summary

. S This is the actual frontage length needed, assuming that two stopping lanes are provided.
7
See note 6.

8 See note 6.

XAPROJECT\96076 JETBLUE JFK\04 INTERNAL PROJECT DATAM-05 Page 10
REPORTS\BASISOFDESIGN\TS - BASIS OF DESIGNFINAL BOD\APPENDIX B -
LANDSIDE AND TRAFFIC - NOV 4D0C

BoD_Landside and Traffic_001

Project Design Team
February 1 2005



(Ex. 4)

Figure 2. Allocation of curb frontage space

5.2 Methodology

Curb requirements are calculated by determining the 90" percentile curb demand during the
g

peak hour. This is calculated using the Poisson distribution, based on the average curb

demand across the peak hour.

For multilane curbs, it is assumed that the second lane from the curb provides 30% of the
capacity of the curbside lane. This applies only to the departures common curb and the
arrivals private/for-hire common curb.

The following table summarizes the curb influence lengths assumed for each class of vehicle

at Terminal 5.

Mode Influence length (ft)
Private autos 25

Taxis 25

For hire vehicles 25

HOV (shuttles and 55

buses)

AirTrain N/A

Table 13. Vehicle curb influence lengths
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The requirements for arrivals and departureé frontages are based on peak hour traffic
volumes to the curb. These are calculated as a function of:

+ peak hour customer volumes (which take into account a customer arrival profile
applied to the flight schedule) — see Section 2

+ customer mode split, and
» vehicle occupancy.

This allows determination of the peak hour vehicle volume for each mode. Once this is
known, the dwell time and influence length are applied to determine the total space-time (in
terms of vehicle-minutes) that is used for each mode in the peak hour. Dividing this space-
time by 60 yields the expected average number of vehicles using the curb at any one time in
the peak hour. '

Because vehicle traffic arriving at the curb is assumed to follow a random arrival process
(any micropeaking caused by the schedule is smoothed out by randomness in driver behavior
and volatility in traffic conditions approaching the airport), the Poisson distribution is used
to determine the 90" percentile demand on the curbs, When each mode uses an assigned,
separate frontage (as on the arrivals level curbs), the requirement for each mode is the
amount of space needed to accommodate the mode’s 90" percentile demand. When modes
share a curb frontages (as on the departures level common curb), the frontage needs are
found by first determining total demand across all modes, based on weighted average
vehicle lengths and dwell times, and then applying the Poisson distribution to find the 90"
percentile. The spreadshect in Attachment A shows these calculations in detail.

6. - PARKING ANALYSIS

6.1 " Results

An hour-by-hour entry-exit analysis showed that a minimum of 1,581 parking spaces are
needed in the TS sector to serve the 26-gate schedule. This accounts for the peak occupancy
of 1,446 vehicles at 19:10, and a short-term parking inefficiency factor, f, of 0.80, which is
described further in Section 6.2.2 below. ‘ o '
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Figure 3. 24-hour parking accumulation pattern, Terminal §

6.2

Methodology

6.2.1 Hour-by-hour Entry-exit analysis

A parking demand model was constructed to forecast public parking demand in the Terminal
5 sector, using the parameters described in Section 2 of the Terminal 5 Basis of Design
report. The model was used to calculate the total number of vehicles that entered the parking

-garage based on departing and arriving customers at curb. It assumed that vehicles remained

in the garage for 110 minutes (the median short-term parking duration observed at Terminal
6), and then exited. A running sum of the entries and exits gave the accumulation of short-
term parking vehicles in the garage. The maximum accumulation is 543 short-term vehicles.

Ovemight parking in the garage was accounted for by calculating the total daily number of
overnight parking entries and multiplying by their length of stay in days. This gave the total
number of overnight vehicles in the garage. The total number of vehicles in the garage at the
peak was the sum of the variable hourly parking accumulation and the lump sum of
overnight parking vehicles. The maximum accumulation is 902 overnight vehicles.

6.2.2 Parking inefficiency

For the purposes of calculating parking capacity requirements, it is assumed that in peak
hours 80% of the parking spaces in the garage will be full. This is done by applying an
inefficiency factor, £, to convert the peak short-term vehicle occupancy (in this case, 543
vehicles), to the peak space requirement to serve these vehicles (in this case, 679 spaces).

The value of fis typically set to 0.80 for multistory parking garages like the one proposed
for the Terminal 5 landside. It is consistent with the PA’s observation of other parking

XAPROJECTI96076 JETBLUE JFK\04 INTERNAL PROJECT DATAM-05 Page 13 Project Design Team
REPORTSWBASISOFDESIGNTS - BASIS OF DESIGNWFINAL BODVAPPENDIX B - Feb 1 2005
LANDSIDE AND TRAFFIC - NOV 4.DOC ebruary

BoD_Landside and Traffic_001



JetBlue ' JFK Terminal § Redevelopment
Basis of Design Report — Landside Demand and Traffic Analysis

garages in the CTA, including the Blue Garage. Because parking inefficiency stems from
short-term parkers entering and leaving spaces in the lot, the factor is applied only to short-
term vehicle, not long-term vehicles.

6.2.3 Volumes for analysis of components of the parking garage

‘Subsequent analysis (August 2005) of Port Authority Revenue Control System (RCS) data
showed that the actual current tumover rate in the Yellow/Blue sector is 34.7%, meaning
that 34.7% of all existing parking spaces are vacated each hour. To be conservative, this
figure should be used as the design turnover rate. In order to size the elements of the parking
deck that are impacted most heavily by turnover — drive aisles, floor-to-floor ramps, turning
bays, ticket spitters, traffic conflict points, and internal intersections — should be sized using
a traffic flow of 549 vehicles per hour (1,581 peak spaces required x 34.7% tumover).
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7. INTERSECTION OPERATIONS

This section describes the modeling of constrained intersections in the Terininal 5/6 sector
once a 26-gate Terminal S is operating. A Highway Capacity Manual analysis of the most
constrained intersection, Intersection 51, was undertaken to determine how much vehicle
traffic could be accommodated at Terminal 6 once the traffic forecasted at Terminal 5 is
using the intersection. This vehicle traffic is converted back to customers at gate using the
parameters described in Section 3.

71 Key intersections in T5/T6 sector

Regardless of landside improvements at Terminal 5, three locations on the existing landside

at Terminal 6 will constrain the sector’s ability to sustain traffic growth. These are shown in

Figure 4 below. This section discusses how the expected traffic generated by Terminal 5 will
impact traffic operations at these locations.

7.1.4 Intersection 51

Intersection 51 will serve all traffic exiting Terminals 5 and 6.

7.1.2 Intersection 42

Intersection 42 will serve traffic approaching Terminal 6, traffic exiting the Saarinen
building frontage, and traffic exiting both arrivals and departures frontages at Terminal 5.
713 Sector exit roadway

This two-lane underpass carries all Terminal 5 and 6 exit traffic under the Terminal 7
approach roadway. '
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Figure 4. Location of key landside traffic constraints

7.2

Sources of approach traffic

The approach volumes used to analyze the traffic operations at these intersections are
consistent with other analyses described in this report, The peak hour for landside traffic is
the 18:45-19:45 combined peak hour described in Table 9 above.

7.2.1 Curbs

Volumes entering and exiting each curb frontage are based on the calculations of curb
traffic, as described in Section 5 above. During the peak hour, 1,504 vehicles approach
Intersections 42 and 51 from the Terminal 5 frontage — 709 from the arrivals frontage and
795 departures frontage.

722 Parking

As described above, RCS data for the Yellow/Blug sector reveals an hourly parking turnover
rate of 34.7%. Based on this rate, the 1,58 1-space garage will see 549 vehicles exit in the
peak hour,
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7.2.3 Saarinen building assumptions

While the future programming of the Saarinen building is not known at this time, its surface
parking capacity is shown as 51 spaces in the current master plan scheme. It is assumed
conservatively that 51 vehicles will approach Intersections 42 and 51 in the peak hour from
the Saarinen lot. ~

7.2.4 Recirculation traffic

Because the entry and exit ramps from the new Terminal 5 parking garage will be located
upstream of Intersection 51, vehicles that recirculate between the garage and the terminal
frontage will only pass through Intersection 51 once, when they exit the sector. This will be
true whether the vehicles® traffic pattern is park-terminal-exit, or terminal-park-exit.

However, because the exit ramp is located upstream of Intersection 42, recirculation traffic
between the garage and terminal will pass through this intersection twice. :

These patterns were accounted for in the HCM intersection analysis.

7.3 Intersection operations — constraints on Terminal 6 traffic growth

If Terminal 6 remains in operation when the 26-gate Terminal 5 opens, landside traffic will
constrain the number of peak hour customers that can be accommodated at Terminal 6.

With both Terminal 6 and 26-gate Terminal S operating, the constraint will be at Intersection
s1. Intersection 51 is the three-legged intersection downstream of the Terminal 6 frontages.
This intersection currently consists of two-lane approaches from Terminal 6 arrivals,
Terminal 6 departures, and Terminal 5. Any of these approaches could be increased to three
lanes, though this would necessitate also widening the underpass further downstream which
carries traffic out of the Terminal 5/6 sector under the Terminal 7 entry road.

The table below shows the number of customers that could be accommodated at Terminal 6
under various scenarios for realigning Intersection S1. The scenario names refer to the
number of lanes on the Terminal 6 arrivals, Terminal 6 departures, and Terminal 5 roads,
respectively. All scenarios assumie that Terminal 5 traffic is held constant at the level
generated by the 26-gate schedule. The volumes shown at Terminal 6 are the maximum
volumes possible if LOS C operations and a standard 90-second cycle are to be maintained.
Adding more customers than shown in the table below will cause Intersection 51 to operate
below LOS C. All of these scenarios except “Base” would require widening the underpass
beneath the Terminal 7 entry road.
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Vehicle Base (222) 223 323 333

movement Veh |Paxatcurb| Veh |Paxatcurb| Veh |Paxatcurb| Veh |[Paxatcurb|

T5 exits 2,053 3,624 2,053 3,624 2,053 3,624 2,053 3,624

(based on (2 lanes) (3 lanes) (3 lanes) (3 lanes)

planning ’

scheduie) _

T6 departures 24 41 156 270 141 244 238 413
(2 lanes) {2 lanes) "~ 1{2 lanes) (3 lanes)

T6 arrivals 24 59 156 391 211 529 238 597
(2 lanes) (2 lanes) (3 lanes) (3 lanes)

T6 total 48 100 312 661 352 773 476 1,010

(maximum :

flow possible

at LOS C) A

T5/T6 Sector | 2,101 3,724 2,365 4,285 2,405 4,397 2,528 4,634

total

Requires No Yes Yes Yes

widening of

sector exit

roadway?

Table 14. Summary of traffic constraints on Terminal 6 under the current configuration of
Intersection 51
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Volumes generated with. ..

Departures vehicles at curb

Vehicle class JetBlue parameterg CTA parameters : |Pct difference
Auto 553 427 -125 -23%
Taxi 235 273 39 17%] -
For Hire 241 239 -2 -1%
Shuttles 101 81 -20 -20%
Total 1129 . 1021 -108 -10%

Arrivals vehicles at curb

Vehicle class JetBlue parameterd CTA parameters Pct difference
Auto 463 - 257 -207 -45%
Taxi 125 250 125 100%
For Hire 62 121 59 94%
Shutties 80 74 -6 -8%
Total 730 702 -29 -4%
[Grand total ! 1860] 1723] -137] 7%
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JetBlue : JFK Terminal 5 Redevelopment
: Basis of Design Report — Terminal Capacity Analysis

1. . INTRODUCTION

In 2003, Arup undertook a comprehensive analysis of the functional requirements for a new
Terminal 5 at JFK for JetBlue. The results of that analysis were used to generate a program
of processing requirements which bas been used as the basis for design.

In December 2004, Arup updated the simulation model using the current design drawings.
The objective of this analysis was to confirm the level of service provided, and that the
proposed layout will meet the JetBlue standards for terminal operations and customer
service, comfort and satisfaction.

1.1 Issues addressed in this report

This report addresses the following terminal planning issues:
¢ Demand
¢ Planning parameters
e Processing Requirements Summary
e Current Design Level of Service Performance

¢ Egress Requirements

The current design performance was evaluation through a simulation model. A CD
containing schematic animations of the simulated processes accompanies this report.
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JetBlue . , . JFK Terminal 5 Redevelopment
Basis of Design Report — Terminal Capacity Analysis

2. DEMAND

The planning day schedule (see BoD Appendix A) is for 248 flights in each direction. This
schedule consists of A320 and EMB190 flight movements., While the planning schedule has
remained constant throughout the planning process, minor changes in aircraft scat capacity
have made reference to load factor obsolete. The following table contains the
enplaning/deplaning and originating/terminating customer loads used in the planning
schedule. Note that the transfer percentage, and therefore the originating/ terminating
volumes, varies by time of day.

Planning Day Schedule Customer Volumes

Enplaning & Originating & Terminating
Aircraft  |Deplaning
Early
All Day AM* AM/PM Late PM | LatestPM
A320 146 . 131 117 131 146
EMB190 80 72 64 72 80

Early AM is departures before 9:06 and arrivals before 8:25
AM/PM is departures 9:06-21:29 and arrivals 8:26-20:25
Late PM is departures after 21:30 and arrivais 20:26-22:30
Latest PM is arrivals after 22:30 '

Table 1: Planning Day Schedule Customer Volumes

. Specific traffic parameters associated with the planning day schedule include:
o Daily Arrivals: 23,240 customers on 248 flights
o Daily Departures: 23,240 customers on 248 flights _
e Peak Hour Arrivals (Terminating): 1,970 customers on 20 flights (18:30-19:30)
o Peak Hour Departures (Originating): 2,625 customers on 25 flights (07:45-08:45)
¢ Additional average 20% transfer customers (varies by time of day)

¢

.« Additional 20% wellwishers & greeters

The preceding peak hour volumes are based on flight arrival and departure times. The
following are the peak hour volumes of originating/terminating customers entering and
exiting the terminal: : :

Peak Hour Terminating Customers Exiting Terminal: 2,081 (18:50-19:50)
Peak Hour'Originating Customers Entering Terminal: 2,279 (6:45-7:45)

The distribution of terminating customers exiting the terminal after arriving on a flight is
determined by the interaction of a number of factors including: walking speed, checked -
baggage characteristics and baggage system performance. As such, this is an output rather
than an input to the simulation model used in this analysis.
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JFK Terminal 5 Redevelopment

JetBlue
Basis of Design Report - Terminal Capacity Analysis

The following distribution was used to generate the volume of customers entering the

terminal.
Originating Customer Arrival at Terminal
Percentage of originating
customers entering the
terminal
Time prior to scheduled
flight departure (minutes)
150-120 2
120-100 S
100-80 12
80-60 22
60-40 38
40-20 21
20-0 . 0
Total 100%

Table 2: Originating Customer Arrival at Terminal

Page 3 : Project Design Team
- February 12005
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JetBlue ' JFK Terminal S Redevelopment
- Basis of Degign Report — Terminal Capacity Analysis

3. PLANNING PARAMETERS
3.1 Departing Customer Processing Assumptions
3141 AirTrain Connector '

28% of all originating customers (21% AirTrain Users and 7% to parking) — including
associated wellwishers — are assumed to arrive at the terminal through the AirTrain
connector. In addition, all well-wishers are assumed to leave the terminal through the
AirTrain connector.
31.2. Check-In Processing
The check-in split can be summarized as follows:

e  60% of customers use the automated kiosks

o 35% of customers will have no.bags and will use automated kiosks thh no
adjacent bag drop.

o The remaining 25% of customers will use the self-service check-in with bag
drops.

o 10% of customers to curb.
e 30% of customers to full-service counters.

Customers are assumed to be split equally between the North and South check-in areas.

. The check-in areas noted above have the following processing rates:
Servers  Mean processing rate
{min/customer)
Curb 12 - .20
Lobhy 28 2.0
Kiosk No Bags 16 1.0
Klosk With Bags 24 1.5

Table 3: Check-In Processing Rates

313 Security Screening

In 2003, the Program of Requirements for the design of the new T5 assumed a processing
rate at the security, checkpoint of 140 customers per lane per hour (cplph) as indicated by -
surveys taken at that time. .

JetBlue camed out extensive surveys of security at Terminal 6 (T6) at the end of June and in

early July 2004. Observed non-selectee security processing rates on the west side of T6

tended to be faster than on the east side at 243 customers per lane per hour (cplph) as

compared to 189 cplph. For consistency with the previous work, the rate of 140 cplph was

used in this analysis. This conservative rate prov1des an evaluanon of the security
checkpoint capability under a worst-case scenarlo
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JetBlue : ) : JFK Tenninal § Redevelopment
Basis of Design Report — Terminal Capacity Analysis ~

20 security lanes are provided in the proposed layout. Of these, one is reserved for the
processing of flight crews, 5 are used for the more thorough screening of selectee customers,
and the remaining 14 are used for non-selectee customers.

3.1.4 Concessions

All customers who clear security with less than 20 minutes to flight departure time proceed
directly to the gate. The others are split as follows:

e 35% of customers are assumed to proceed directly to the gate without makmg use of
any kind of concessions.

e 42% of customers are assumed to make use of the concessions located in the central
area close to the security checkpoint exit.

o The remaining 23% of customers proceed to the concessions areas located in the
concourses from which they are departing.

The time customers spend at concessions is dependent upon the discretionary time they have
available, but no customer spends more than 60 minutes at concession and no customer w1ll
leave concessions for the gate with less than 20 minutes to flight departure time.

3.1.5 Holdrooms

The majority of the new T35 holdrooms were designed to be shared by two or more gates,
allowing for a smaller total holdroom footprint while maintaining a high level of service. In
this analysis, a total of ten holdrooms were considered, with the following allocation to gates
(note that there is no Gate 13):

. Gates

Holdroom Served
1 1-6
' 7
8-9
10-11
12-14
16-17
18-19
20-21
22-24
10 2527

Table 4: Allocation of Holdrooms to Gates

wleiNiaoianiajw| o

3.2 " Arriving Customer Processing Assumptions

3.2 Baggage and Greeters

65% of the terminating customers are assumed to have checked baggage.

The greeters/customer ratio is assumed to be 0.2.
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JetBlue ' ) . JFK Terminal 5 Redevelopment
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The delivery of the first bag at the carousel is assumed to be 7 minutes after flight arrival at
the gate. A constant unloading rate of 25 bags/min was used. That represents two baggage
crewmembers unloading the carts at a rate of 12.5 bags/min.

Depending on walking speed and gate location, individual customers can arrive before any
bags, after all bags, or while bags are being dispensed. A matching algorithm is used to
determine how long each customer waits before they are able to retrieve their bags. It is
assumed that all customers will retrieve there bags on the first or second circulation, once
both the customer and the bag are at the bag claim carousel.

3.2.2 Exit Ramp Usage

Terminating customers with no checked baggage and no greeters may choose to exit the gate
area through the exit ramp adjacent to the security checkpoint and access the AirTrain
connector through the departures level. In this analysis, it is assumed that 50% of such
customers will make that choice. The remainder will proceed down to the baggage claim
area and then to the curb.

3.2.3 AirTrain Connector Usage

All greeters access the terminal through the AirTrain connector. 42% of all terminating
customers (26% AirTrain Users and 16% to parking) — including all associated greeters — are
assuimed to leave the terminal through the AirTrain connector.

3.2.4 Center-Processor Elevators

It is assumed that the primary users of the Center-Processor elevators are wheelchair
customers who are unable to use the adjacent bank of escalators. In addition to wheelchair
users, 25 percent of terminating customers with bags has been sent to these elevators.
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JFK Temminal 5 Redevelopment
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4.1

SIMULATION RESULTS

A simulation mode!l was built using Arena to simulate the customer flows and their
associated well-wishers and greeters. Seven iterations of the model were run for statistical
validity. Following are the maximum results of the simulations.

Departures

4.1.1 Processing

Table 4 below summarizes the findings for the customer processing facilities. The values for
processes that are split into two locations (e.g., North and South processor) are shown with a
plus (“+7) sign. :

Throughout the check-in and security check facilities, waiting times are projected at under
2.5 minutes and queue lengths can be readily accommodated within the space provided,
resulting in a very high level of service to customers. It should be noted that the simulation
assumes full-staffing of all positions throughout the planning day.

Avg Wait

Servers

Max. Queue

Capacity

Max Wait (min)

{min)

Kiosk Checkin (no bags)

16

8

0.4

0.0

Kiosk Checkin (bags)

12+12

10+10

50+50

1.2

0.0

Full-Service Counter Checkin

14+14

14+14

100+100

1.8

0.0

Curb Checkin

6+6

8+8

2.3

0.0

Non-Selectee Checkpaint

7+7

40+40

176+175

2.4

0.1

Selectee Checkpoint

5

10

125

1.5

1.5

Table 5: Maximum queues at Customer Processing Facilities

4.1.2 Holdrooms

The latest TATA Airport Development Reference Manual (January 2004), recommends
providing capacity based on 80% seated at 18.3 sf per person and 20% standing at 12.9 sf
per person. This is considered to be Level of Service C. Table 5 compares the maximum

occupancies in each holdroom area to the capacity calculated on this basis. In all cases, the
simulated occupancies are below the capacity of the holdrooms, providing an excellent level
of customer service.
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JetBlue ’ ' JFK Tenminal 5 Redevelopment
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Maximum
) Occupancy Capacity
Gates 1-6 468 560
Gate 7 127 _ 162
Gates 8-9- . 201 253
Gates 10-11 . 219 : 268
Gates 12-14 173 245
‘Gates 15-17 265 354
Gates 18-19 236 269
Gates 20-21 214 ‘ 230
Gates 22-24 279 450
Gates 26-27 332 335

Table 6: Maximum Holdroom Occupancies

413 Concessions

Maximum

Occupancy
Central 683
South Concourse, 117
North Concourse 123
East Concourse (gates 9-10) 108
East Concourse (gates 11-12) 110

Table 7: Maximum Concessions Occupancies

Eagt Concourse

North Concowrse

Arcivals and
Departures Curb

South
Congourse

Key diagram-
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JetBlue o . JFK Terminal 5 Redevelopment
Basis of Design Report - Terminal Capacity Analysis

41.4 Circulation

Table 8 summarizes the maximum 5-minute customer flows within the concourses. The
north and south concourses each have a circulation corridor of 20 feet, The maximum bi-
directional flow in these concourses is 212 customers in a 5 minute period. This equates to a
demand of 3 customers/minute/foot (after deduction for edge-effect). The east (center)
concourse, with a circulation corridor width of 30 feet, has a maximum bi-directional flow
of 291 customers, which equates to approximately 2.5 customers/minute/foot (after '
deduction for edge-effect). Based on Fruin, all of these circulation areas provide an
excellent customer experience operating at level of service A, (the upper limit of which is 7
customers/minute/ foot.) : )

The central area flow-through used by all arriving and departing customers has a peak bi-
directional flow of 428 customers. This equates to a corridor width requirement of -
approximately 13 feet. While designs for this area are still being fine-tuned, all of the
options under examination propose widths in excess of this demand, resulting in a very good
level of customer service (Level of Service C or better). :

: Maximum 5- Opposite
North Concourse minute flow Time flow at peak
Inhound 122 19:30 55
QOutbound 74 6:40 0
Bi-directional 177 19:30

East (Center) Concourse

© Inbound 209 . 12:35 62
Outbound 138 640 0

Bi-directional 281 10:20

South Concourse

Inbhound 159 19:40 53
Qutbound ) 72 6.40 0
Bi-directional i 212 19:40
Central area (flow-through) 428 19:35

Table 8: Maximum Customer Flows within the Concourse

4.2 . Arrivals

4.21 Baggage Claim

Table 9 shows the occupancies at the baggage carousels. The maximum occupancy is
projected to be significantly less than the carousels’ capacity at LOS C, according to current
IATA standards (18.3 sf per person for the “retrieval and peripheral area” surrounding each
carousel). A number of sensitivity tests using various bag arrival rates has been tested and
the level of service remains good. :
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4.3

- Maximum Capacity at

Occupancy LOS €
Carousel 1 80 186
Carousel 2 82 186
Carousel 3 83 186
Carousel 4 79 186
Carousel 5 77 186
Carousel 6 82 '186 :

Table 9: Maximum Bag Carrousel Populations

4.2.2

Circulation

The customer flows on the corridors behind the. baggage claim devices was measured at their
entrances, where they are most critical, Table 10 shows the maximum 5-min flows that
occurred during the simulation. These figures are consistent with LOS A, based on Fruin’s
standards for passageways and corridors, taking into account an edge-effect of 3 feet (1.5
feet on either side). ‘

Maximum 5

Baggage Claim minute flow
North 108
South 116
Exit ramp 43

4,23

Vertical Circulation Elements

Table 10: Maximum flows behind the baggage carrousels

The following table summarizes the maximum queues and wait times associated with the
various vertical circulation elements in the public area.

Maximum Maximum Wait
Servers Queue (minutes)
Elevators departures to bag claim 2 3 0.5
Escalators departures to bag claim 1 0 0.0
Elevators up to departures 2 18 ‘1.2
Escalator to departure 1 8 0.1

Table 11: Maximum flows at Vertical Circulation

Sufficient sbace is provided to ensure that Level of Service C or better is available in the

queuing areas,

AirTrain Connector

The maximum population observed in the connector at any point in time was 209 people,
which can be accommodated at a good level of service. No flow issues were identified.
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5. . EGRESS REQUIREMENTS

The majority of this report addresses the performance of the terminal under normal operating
conditions. This sections deals with emergency egress requirements.

The BCCNY uses the unit width concept, in which a unit has a width of 22 inches and a half
unit is 12 inches. The code specifies the number of people that a unit can accommodate
based on occupancy. Egress components are generally rounded to the higher falf unit.
According to the BCCNY, the terminal’s major occupancy classification would be F-3
Assembly. As such, the egress requirements of subchapter 8 are applicable in conjunction
with the requirements of subchapter 6.

Subchapter 6 provides the general requirements- for egress components and occupant load
factors. In general the occupant load factors required by the BCCNY result in higher
occupant loads than the IBC. Subchapter 8 provides the egress width per unit for assembly
occupancies. Doors and stairs for F-3 occupancy accommodate 80 people per unit width
(Table 8-1). Also, the BCCNY requires travel distance to be limited to 150 feet to the
primary exit and 187 feet to a secondary exit in sprinklered facilities. Section 27-533
provides specific direction and penalties that must be accounted for when measuring travel
distance.

Table 1 and 2 below provide the occupant loads based on BCCNY for the planning
drawings.

Several methods were utilized in calculating occupant load for the terminal building. Based
on PANYNJ Tenant Construction Review Manual egress must be sized for a minimum of a
2 hour delay of flights and/or the BCCNY A summary of calculation methods and key

. results follow:

1. The total occupant load for the building using the BCCNY load factors is 18,307 occupants.
This results in a requirement for approximately 230 units (422 feet) of egress width to be
provided throughout the building. ‘

2. The peak hour plus 2-hour delay (3 hour delay) occupant load based on projected ridership
data results in 14,320 passengers, meeters and greeters. Adding in support spaces (~2350
occupants) results in a total occupant load of 16,670.

3. The peak hour plus 1 hour delay (2-hour delay) results in a calculated occupant load of
13,120, inclusive of occupants located in support spaces.

The BCCNY provides the most restrictive requiremeht and would provide enough egress to
meet the 2 hour delay component, v ’
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JetBlue JFK Terminal 5 Redevelopment
Basis of Design Report ~ Terminal Capacity Analysis

jetBlue Airways Corporation Level 1
Space Designation Occupancy Area OLF Occupants
Facility Maintenance B-2 10789 100 108
Docks B-2 4068 200 21
Restroom : accessory 894 100 9
Relail Concession 9] 3157 25 127
Concession Storage B-2 : 12149 200 61
‘MEP . B-2 7693 200 39
Cabin Cleaning E 2419 100 | 25
Customer Service E 4298 100 43
Corp Sec E 1287 100 13
Skycap E 2343 100 24
Janitorial B-2 1918 200 10
Ramp Services E 4569 100 46
Customer Service F-3 741 4 186
Customer Service. F-3 741 4 186
Retail Concession C 2450 25 98
Raslroom ] accessory 894 100 9
Facility Mainlenance’ B-2 2643 200 14
Janitorial B-2 4161 200 21
Concession C 4637 25 186
System Qperations E 6788 100 68
Checkpoint security F-3 3372 100 34
Public/Passenger
Circulation F-3 86462 20 4324
Flight Operations E 14287 100 143
Inflight Services E 14911 100 180
People Dprt E 4853 100 ) 49
Ramp Services E 4570 100 46
. IT £ 4837 100 49
MEP B-2 14271 200 72
: Crew Services E 1945 100 20
Fueling A 100 ) 200 i
Provisions/AC Catering E 220 . 100 3
Baggage Circulation F-3 22241 300 75
MEP B-2 6680 200 34
EDS 8-2 20841 200 105
MEP B-2 1863 200 10
Ramp Services £ 7046 ) 100 71
Aircraft Maintenance B-2 6642 100 67
Baggage Circulation B-2 22241 200 112
Technical Standards E 296 100 3
Subtotal 6662
Table 12: Level 1 Occupant Load (BCCNY)
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JetBlue ’ : JFK Terminal 5 Redevelopment
Basis of Design Report ~ Terminal Capacity Analysis

jetBlue Airways Corporation Level
2
Space beslgnation Oc¢cupancy Area -OLF Qccupants.
Rest Room accessory 1267 100 13
Relail Concessions c - ' 1781 25 71
Loading. Docks B-2 387 200 2
Rest Room laccessory 1346 100 14
Retail Concesslons C 2279 25 92
Holdroom F-3 13916 ‘ 15 928
IATO Customer Service £ 5345 100 54 .
Janitorial B-2 1063 200 6
Airside Customer Services  |E 421 4 106
Rest Room accessory 1008 100 11
Landside/ATO Customer
Services F-3 937 | 4 235
Baggage Circulation F-3 573 20 29
Landside/ATO Customer ' ' .
Services F-3 937 4 235
Baggage Circulation F-3 © 673 20 29
Baggage Circulation F-3 657 20 33
Retail Concessions C 7845 25 314
Retail Concessions [ 7978 25 320
Holdroom F-3 9153 15 611
Holdroom F-3 4885 15 326
IATO Customer Service E ) 4543 . 100 46
Rest Room accessory ' 995 100 10
Checkpaint Security F-3 352 15 24
Skycap/wheelchair Services |E 459 100 5
Airside Customer Services  [E 421 15 29
Rest Room accessory 916 100 10
Retail Concessions o 744 25 ~ 30
JATO Customer Service E 428 15 29
Retail Concessions C 9665 25 387
Public/Passenger Circulation |F-3 128593 100 1286
Ticketing Queuing F-3 8100 4 2025
Security Queuing” F-3 4725 4 1182
Retail Concessions C ) 9298 25 372
Checkpoint Security F-3 352 15 24
Holdroom F-3 ) 7651 15 511
Rest Room accessory ‘ 1176 100 12
Retail Concesslons | C 2352 25 - 95
Holdroom F-3 22163 ) 15 1478
Rest Room laccessory 1176 100 12
Retail Concessions C . 2352 25 95
Holdroom F-3 7531 15 503
Facility Maintenance - B2 472 200 3
Provigions/AC Catering E 240 100 3
irside Customer Services _IE 661 . 15 45
' . Subtotal ' 11645
Table 13:Level 2 Occupant Load (BCCNY) ‘
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JetBlue } JFK Terminal 5 Redevelopment
Basis of Design Report - Terminal Capacity Analysis

6.  CONCLUSIONS

This analysis has evaluated the performance of all relevant customeér-processing areas and
amenities as set out in the proposed design for the new Terminal 5 under specific operational
assumptions and using the peak period planning schedule. This simulation relies on full
staffing of all facilities by JetBlue and the TSA, as required. In addition, this analysis has
not considered IROP (Irregular Operating) conditions. Under the conditions considered in
this analysis, all processors are shown to operate at a high level of service, providing fast
service at the processors and high levels of comfort in circulation and holding areas.
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Appendix D

Program of Requirements




sasuibuy apiIspue/SpISiY
SRVHEINING

1IS2UUDLY

IJ{SUDL)

Jabtieuewy uBisaq

dMYY

syuswasnbay jo weiboly
1 g xipuaddy
uitsaq jo siseg

juswdo|arapay
G jeuriia}
wodnyy
JeuOilRUIBIUL M

SAYMEIY

anjgis!



(aoap 538y Sy AQ Y Spt RS0 A} DS 5202 e JUUdI00] 33h3Q
uonenwis sad se ou Sa0AAJ I 06t
“Gu s SIUBIt 4 [BAY JNOH Yead

(i53Us WoOIpIoR payeisp 995, 24 _ E3JYy WOOIPJOH |8l0)

M e3se meoEEoI reol-qng

¥ 061G 3%52-0ZEV G4 J9) BDCI3AE U 91eb i D5 3561
. SaeY 061 8WNI3/0ZEY

_ FaiT _mm:«mmuatmumm {e10L

REIEEES
~wooif 55 5L T35
] T . Swocy yoJess
301 ¥002 ViVI XEdAIBs Lk T Basy Bunann
~Uoneiruns 190 S 52€ ou anand U xed 'ON
(9539 11 G 0t AQ 9P § wL) T oomsed ;4 65 ZpL zae UDiRINDID [eI31RT
PIPUIWWOI3Y VSL vomsod M bs GLS 233
=575 36; bonsed t T Su SUOIISOd rIOGNIBYD R
Buzuaarog A3Unasg
uBs PAIR 18103-QNS
ou $YSOIM/SIRIUNOY Ul-¥33UD j8J0L
T 5% WS | Baly (SDEQ IN0Ulim) SYSO [BI0)-qNS
T {@5%p 1 £ AG 8P B ) Uonsod M bs 1z FRIE {penanbxed t + xed 1} 80B0S %SO
TEEECE cu (sbeq 1noyqum xed) SHSON
U BE BaE | ealy (SDEq yim] SHSOry jB1oj-qns
18530 €2 A 0P HE) “Uoiisod 73 65 69 3 SYsONY 1B UOHBINJIID [BIBUID
14555 1 62 £q 9P 4L) [ gae SHSOL e a0eds Bunand
TTI035P § OL AG 3P GE) [ coie SXSOB 18 Lonenang [eJsie
~Td5ab 1t 2L AQ 9P S0EBAE B E) St Eie 83edS NSOD4
usnemuis 338 5B ou {sbeq yuim xed) sysoiy
T T WP usLapm S) Goisad s 52 esie | easy ui-yoayd QND |BI0I-GNS '
uonenns 534 s€ ou SIBIUNOY UFXIBUD Qind
%65 cole 23y SJEIUNOD Ui-yIay) [BICk-qNg
18550 W .2 Aq 9pw 45T GOUISoG ) B8 GLL case SIBIUNOD UFYO3YD JB UoHEN2ID [BISUsS)
3930 5 Ka 2nim uSY Gomsod Ay bs GZL 20 '$131UN0D UI-{09y) |e adeds bulnany
Td39p L Ot g 9pim 4G 05 3.8 SIBIUND2 UFI3UD |2 uoiendid [eia1e
8555 1 g1 Kq PP HS) 03 esie $0eds 1Bjuno)
ou SJ3UN0Y UFRIBYD
%001 ou dHd Buneuibuo

Ui323y]
eaaEy

2 N.“..nu.mvzv.w‘..%nww Y

hwnm._vz 1
E:E_EE_

NOISIAOYd ONIGTHNES TYNIWAIL ‘ta



sa0tuag Iubiu

SUORERdO WDHF

3dueusiuie Ailoed

3G JWoSn)

S3INAIBG MAID

Aundes aye0dio)

SoUBUBIUIEN 1§€100Y

[ [ Buljputy sbeEbog (E161

FIe | [ejolans

B auemolly

I
\_r esre _

SQ3

GRS

eae

Buuanacue pue buipeol-1Q B@aag

TORG A BTy + 65) AQ A 5 607 q5es susq ¢ Jo) ssue| ¢
(sueS € pue oAt | ] [ 6us pasodx3
B oinop J9Q SuED ¢ S0 ) $aojA8Q
e | [8jO-GNS
(Bdory €2 a3 opim y oL} WEGAI5S 0S¢ eare {apis 1} aue| Buipeoj aoiasg
TBusiy 52 kg epim iy 6} Waybs | st ©3:C [543 260p e JULdI00] 201A3Q
Y Sij8q 82ISI8AQ
TUS'S + HOF - § §I%C Aq 4§ 66) D33 MW 9P /) BS  SH0P 3
TSUBS§ - 6) 9onap B3t ou ("sodxa 1} gz sapis g} s3As Sn-iEeN
(561 730 518D Z) oBerare bW /3 0C Y yiBua] Bubeig

BEq 156} SInUiW G1 "Usaned [ealue 34 ZJ1 ¢ U0 PISeR

dn-a%e Ut Siubiid

SRR R T

N €38 T's|eAlly 2lisswo( 8301

RS

SOUEMOE -BAOGE IO %0F 2 UonEnaD |BI3lET
AJUEMONE %05 e3/e uonendid nmhﬂgwmdl
C31V 1613UGI3 ] PUE [EASHIRY (D SO VLV U0sIsd A B8 € 8t cae | jeioj-qng
UoaE|MUIS o0 SE glLg ou §/3SN0/ED J€ [8]0)-qNS

“Uohe)Aurs 190 58 9tz ou S|8SNOIED g JE 1918310 jead
“Uoenuns 190 Se 0es ‘b sesnosed g e xed yead
voneinwrs jad s2 06 ‘ou dHd DuiAbly

caie [ ejo}-qns
TiE0 pasors 130 § Bs 2 eae abeso)s yed
tvivil  %0» o spea buisn xeg

spe2 asn wie (e xed xead jo

UGHEe|uns Jod 'SOEG 8ACY S|9SN0IED § |& Xed %230 jo %460 ‘ou sbeq Giim xed
- 1333p 4§t A4 pasodxa 1 01 330emolie 2o/ Bs 08k cere apis pue yibua| uoneussald aoinag
Ty or *ay 6l Jduemone 23/ 05 Q02 eae {8A3[ Jooy} 12 1uud|00) 821AaQ

ou

SIpPHS/SIBQ BZISIBAD

suonesadQ

Buiuessog abebbeg pjoH

peol-jO anisawog

JIBH S[RALLY
pue uone|nsu) Wiy feg



o 15WOISTIY PaIaa03 Juipniout ‘ease Juinanb (xel v

NOISIAOYd TYNYILX3 za

(23] S{eALLE aU) 18 ofetunl} qind 3yl uo paptactd 9q [(1a aTculis Aressaoau put SUOUIIUUO (SQIE) BITP PUE Jamod ‘Y100q PISPUESS iim ‘edsT Juute

SY3¥V IN3DVIraVv IHL NI d3dIAOHd 38 TTiM ONILYIS ¥3WOLSND 'SNOILYDOT 3SIHL OL IAVIN 38 TTIM (said ONI) SNOILO3INNOD
v1vd ANV ¥IMOd G38NDIN IHL "MSIA NOILYLHOJSNVEL ONNOYD ANV XSO INOHE TILO0H HOd NOISIAGYd S3ANTON S3¥NOIY TIVH STVARIYY »

FEeIES) BUDpE JUIBS LI PUE §] USULRES O} $10100UU05 Supniarg M ] H VIHVY SSQUD
FUEMOIY €ale S Pared0|e aq O) esle ssoIH
€UYIBN IO 06T wae uoneRINaiIY) [BIa1R
BYBND %0 v <o UOREINoAD [EOIIA
BAVIN IO 945G e3se SUIOCIYSBAN
€AY 13N S 94,0°Q e3le . B IMmINAS
ENVBN D %0 7L gaie TEouI00|3/[edlUe IR
UONTINDID Ba1e 900 ([EWRIU SIPAPY] — exr w Vv3IYV L3N

3585016 BUIPATRYL - S5UEMOIY | ®a [ suosssasuog jEroL

_ T3 *wmquuoso jeyor

T1 96 AG 8P Y 520 23t J3id DUISSO12 PBGI PBIBACD
[{EET] IIUCMORE “IBEIGAE UD WEea S 00L eaje SHUI paxId
saddn ‘Guor Y 06-09 Ag apwm 1 0t}
ou S31e9) 18 iUy paxig
“T515A31 S 16 BUGT 1 OE AQ 9P 1 S1) SouEmOllE s 096 €3ie {s18As1 2) UNd)00) [RMIEIS
) S3ie9) 1B S|IPMIIBIS

T eaiz T siaulred/an|giar (€0,

EEX SHO0Q buipeoy
S1RYIO
wsie S3DIAIBS HBUDBIUM / 0BJANS
G2 , S351A133S [euUouel
ese ] Builany
=a {uonensiUpy) SUOISS3IJUCY
CE3 Ajnoag wicdyosyd
eore Buues|p uiged
siaued ssauisng
wsie SPIEpUBS [EoILyoa)
eare suonesadQ) -4
25.E $30IIBS dwey
Rae Bulaie)) JY/SUDISIAGIL
rE alpedag aidosd
EELS KBojouysa] uoneuLoju)




Appendix E

IT&T Infrastructure and Structured Cabling System

(Ex. 4)
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Appendix F

Security Systems
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