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Railroad Yard located in Croton-on-Hudson, New York. In accordance with
your letter, enclosed find five (5) copies of the final certified OU-I1 O&M Plan.
The draft OU-1 O&M Plan, dated 7 July 1999, has been revised to include a
certification page. This was the only change made to the document.

Please contact me if you have any questions.
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"
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1.0

INTRODUCTION

On behalf of the Metro-North Commuter Railroad Company (Metro-
North), Environmental Resources Management (ERM) has prepared this
Operations and Maintenance (O&M) Plan for the Harmon Railroad Yard
Wastewater Treatment Area, Operable Unit I (i.e., OU-I) remedy.
Construction of the OU-I remedial action was completed in September

1996.

The Harmon Railroad Yard (i.e., “Yard”) is located in the Village of
Croton-on-Hudson, New York, and is bounded by Route 9 on the east and
Croton Point Park to the west. The Yard is approximately 100 acres in

size, and has been an active rail yard for over 100 years.

The OU-I remedial action addressed remediation and closure of the
former wastewater treatment plant lagoon and excavation of surface soil
from specific areas around the lagoon. Remediation and closure of the
lagoon and the areas surrounding the lagoon entailed the following key

items:

e excavation of Zone A soil surrounding the wastewater treatment plant
lagoon;

* installation of permanent sheeting around the lagoon perimeter;
* water removal from the wastewater treatment plant lagoon;

e removal of sludge from within the lagoon;

. placement of a lower backfill layer, consisting of 3.5 feet of clean

backfill, over the native soil at the bottom of the lagoon;

e installation of a high density polyethylene (HDPE) geomembrane liner
over the lower backfill layer;

e placement of a middle backfill layer, consisting of a one foot layer of
clean fill overlain by a 10-inch layer of Zone A soil having
polychlorinated biphenyl (PCB) concentrations up to 10 PPM, overlain
by a two to five foot thick layer of clean backfill, over the HDPE liner;
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* installation of an HDPE geomembrane cap over the middle backfill
layer;

* installation of a geocomposite drainage net over the HDPE
geomembrane cap;

e placement of a top backfill layer, consisting of a one foot thick sand
drainage layer and one foot of clean backfill, over the drainage net;

e installation of a reinforcement geotextile, overlain by a 6.5-inch thick
asphalt cover at the final surface;

¢ installation of a riprap-lined drainage channel along the northern edge
of the asphalt cover;

* installation of a system of manholes and pipes to carry storm water
from the drainage channel to the existing Harmon Yard storm sewer
system;

» transport and off-site disposal of all excavated sludge, and Zone A soil
containing PCBs at concentrations greater than 10 PPM (i.e., Zone Al
soil); and

e decontamination and demolition of the Old Wastewater Treatment
Plant.

In addition to these measures, piping and wells for an air sparge/soil
vapor extraction system were installed into and below the lower backfill
soil layer to address petroleum related compounds in soil beneath the
lower backfill layer. Prior to implementation of the OU-I remedy,
regulation of this soil (i.e., soil located beneath the lower backfill soil layer
containing petroleum related compounds) was transferred by NYSDEC,
from the Division of Inactive Hazardous Waste Disposal Sites to the
Bureau of Spill Prevention and Response. As such, operation and
maintenance of the air sparge /soil vapor extraction system, if required, is
‘not a component of the OU-I remedy and therefore is not included in this

O&M Plan.

The OU-I remedy, described above, incorporates components that require
periodic inspection and maintenance. Ongoing maintenance of the
following features is therefore required for the successful implementation

of the Remedial Program:
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« Asphalt cover over the geocomposite cap;
« Vegetated slopes around the asphalt cover;
« Drainage channel; and

« Perimeter fencing.

The locations of these features are provided in Figure 1-1.

Specific inspection and maintenance procedures regarding these
components are discussed below and summarized in Table 2-1. All
inspection findings and maintenance performed with regard to these
components will be recorded on the OU-I Remedy Inspection Form. A

copy of this form is provided as Table 2-2.
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2.0

2.1

SITE MAINTENANCE

ASPHALT COVER

As discussed above, the lagoon cap is comprised of many layers. The
geomembrane cap, which underlies the drainage layer and the asphalt
pavement, provides the impermeable cap for the lagoon. Consequently, the
asphalt cover was not designed to serve as the impermeable cover for the
lagoon. The purpose of the asphalt layer is to control erosion of the backfill
materials over the cap. The ability of the asphalt cover to provide the
required measure of protection for the underlying soils will be maintained,

as needed, through inspections and repairs.

Initially, the pavement surface will be resurveyed, to accurately quantify
any settling that may have occurred from the time of installation.
Thereafter, the asphalt cover will be visually inspected semi-annually, to
document the condition of the asphalt cover. During these inspections, the
condition of the asphalt cover, surface water ponding, surface depressions,
etc., will be noted and the OU-I Remedy Inspection Form (see Table 2-2)
will be completed. A copy of the completed OU-I Remedy Inspection Form
will be transmitted to Metro-North’s Department of Environmental

Compliance and Services.

The asphalt cover will also be resurveyed on a periodic basis over the 30-

»year lifetime of this remedy to determine whether any settling has occurred.

Since settling is expected to decrease with time, the frequency of
resurveying will also decrease with time. The asphalt pavement will be
resurveyed in years 2004, 2012 and 2025. Additional surveys may be
performed if unexpected settling or damage occurs to the asphalt cover.
Any survey work conducted will be documented and maintained in Metro-

North’s Department of Environmental Compliance and Services files.

ERM 2-1 F:\MNCROUI\O&M\O&MPLAN.DOC



2.2

Following the initial survey described above, any necessary repairs to the
asphalt cover will be implemented to restore the desired grades, and the
repaired surfaces will then be surveyed again to document the actual
repairs. Documentation of the work conducted will be maintained in
Metro-North'’s files. Thereafter, the asphalt cover will undergo repairs as
necessary. Repairs may include: patching, sealing of cracks, and repaving.
The need for repairs will be determined during the semi-annual inspection

and noted on the OU-I Remedy Inspection Form.

Areas in the vicinity of the cap will also be maintained to ensure that all
existing wells remain visible and easily accessible. In addition, the
aboveground piping installed for the air sparge/SVE system, located in
the southeast area of the asphalt cover, will be maintained and protected

from damage.

VEGETATED SLOPES AROUND THE ASPHALT COVER

The final vegetated surface of the slopes that surround the cap/asphalt
cover will be inspected regularly to ensure that the underlying soil on
these slopes is properly protected against erosion. This is important
because erosion of these slopes could undermine the portion of the asphalt
cover that is not located over the sheeting wall left in place around the

former lagoon area. It is recommended that the vegetated slope surfaces

" be visually inspected semi-annually, and following major storm events.

The protection provided by the vegetative cover should normally be
complete, with no visible bare soil spots. The inspector should look for
erosion rivulets on slopes, and any indication of settling. In addition, any
washouts or soil slides will be noted immediately. If inspections reveal

that the integrity of the slopes may be compromised in any way,
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appropriate mitigative actions will be implemented. Repairs to bare soil
areas may include reseeding, fertilizer application and soil conditioning, if
applicable. Erosion may be reduced by improving vegetation and altering
contours (if appropriate) to minimize stormwater run-off velocities.
Sections of the slopes that have subsided will be backfilled, regraded and

reseeded if necessary.

DRAINAGE CHANNEL

The drainage channel along the northern edge of the asphalt cover will be
inspected semi-annually and after major storm events, to ensure that the
channel is capable of diverting stormwater away from the site without a

loss of efficiency and without sustaining damage.

The riprap within the channel will be inspected to ensure that the riprap is
not being washed out and that the underlying geotextile, if exposed, is not
damaged. The contours of the riprap are to be maintained as shown on
the Record Drawings, and major washouts corrected if they occur. Any
debris or significant sediment buildup in the channel will also be removed

as it accumulates.

A series of storm sewer pipes and manholes were installed to connect the
drainage channel to the Metro-North storm sewer system. The pipes and

manholes will be inspected semi-annually to ensure that they remain

- functional. Itis recommended that at least one of the two semi-annual

inspections be conducted during a storm event, if possible, to visually
verify that storm water is being carried by the new piping system. Any
sediment and debris that may be accumulating will be removed from the
system. Removal methods may include high volume water flushing, or

use of a vacuum truck.
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PERIMETER FENCING

Entry and access to the Metro-North Wastewater Treatment Area is
controlled by perimeter fencing with gates. It is recommended that the
perimeter fencing around the Metro-North Wastewater Treatment Area
be inspected semi-annually for tears or breaks. Any damaged sections
will be repaired as soon as possible, to prevent unauthorized entry to this

area.

Brush and trees close to the exterior of the fence should also be removed
to eliminate a means for access to the Site over the fence. The locks on the
gates will be inspected and lubricated regularly, and replaced if necessary

due to rusting or other damage.
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3.0

CERTIFICATION

This certification applies to the “Operation and Maintenance Manual”
prepared for the Harmon Yard Operable Unit I, located in Croton-on-

Hudson, New York.

I certify under penalty of law that I have personally examined, and am
familiar with, all information submitted in this Plan as the information

pertains to the practice of engineering. The practice of engineering means

the performance of a professional service such as consultation,
investigation, evaluation, planning, and design in connection with any
utilities, structures, buildings, machines, equipment, processes, works or
projects wherein the safeguarding of life, health and property is
concerned, when such service or work requires the application of
engineering principals and data. Based on my inquiry of all individuals
with primary responsibility for obtaining such information, I certify that
the information presented in this Plan is to the best of my knowledge and

belief, true, accurate and complete.

- Robert J. Rivera, P.E.

ERM Project Manager
Date: /4»-] o T 29, 1999
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Table 2-1
OU-I Remedy Inspection Schedule
Harmon Railroad Yard, Croton-On-Hudson, NY

Semi-Annually

e Visually inspect the condition of the following OU-I remedy components:
— asphalt cover
— vegetated slopes around the asphalt cover
— drainage channels
— perimeter fencing
e complete the OU-I Remedy Inspection Form; and

e complete any required maintenance to the above OU-I remedy components

Years 2004, 2012 and 2025
e Survey the surface of the asphalt cover;

e implement any necessary repairs to restore the desired grades; and

e resurvey the repaired asphalt cover surface.
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Table 2-2
OU-I Remedy Inspection Form
Harmon Railroad Yard, Croton-On-Hudson, NY

Note the location(s) of any the inspection findings described below on Figure 1-1 (attached).

Yes No Corrective Action
Needed?

[
[]
[]
[

Asphalt Cover
Are there any cracks in the asphalt cover?

Is there any surface water ponding on the asphalt cover?

Is there any evidence of settlement?

Is there any elevation difference at the grouted manhole covers?
Specify Correction Actions Needed:

|
/.

Vegetative Slopes Around the Asphalt Cover

Are there any visible bare spots?

Are there any erosion rivulets?

Is there evidence of any washouts or soil slides?
Specify Correction Actions Needed:

L4
L4
OO

Drainage Channels

Is there any exposed geotextile in the drainage channel? L] [] L]
If so, is the exposed geotextile damaged? L] L] L]
Is there significant sedimentation in the drainage channel? ] ] ]

[Given the arrangement of the riprap channel adjacent to the asphalt cover, there should be minimal
sedimentation occurring in the channel, and any significant sedimentation will be investigated to determine its
source and cause.]

Specify Correction Actions Needed:

Perimeter Fencing

{

Is there any damaged fencing? ] ] ]
Is there any vegetation close to the exterior of the fence that should

be removed to eliminate a means for access to the Site over the fence? [ ] ] ]
Are the gate locks present and in good working condition? ] ] ]

Specify Correction Actions Needed:

cc: Metro-North Department of Environmental Compliance and Services

ERM FAMNCROUINO&M\O&MPLAN.DOC
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Transmittal L Twa, Environmental
' - Resources
Management
TO: Gerard Burke (NYSDEC)
FROM: Carls Weinpahl (ERM) &5 Park Avenue South
CC without Mukesh Mehta (Metro-North) (212) 447-1900
enclosures: Karen Timnko (Metro-North) (212) 447-1504 (fax)
SUBJECT: Metro-North Comunuter Railroad
Harmon Yard Operable Unit II (OU-II)
DATE 11 January 2001 |

As per your request, enclosed are ERM’s original cost estimate and change
orders for the design, construction and operation of the selected remedy for the ERM
Operable Unit II (OU-II) at the Harmon Railroad Yard located in Croton-on-

Hudson, New York. It is my understanding that these docuinents will be used

solely by NYSDEC in relation to the OU-II project. Under no circumstances

should these documents be revealed to third parties without the permission of

ERM.

The enclosed documents are:

(1) ERM’s original proposal for Contract No. 9403, “Proposed Scope of Work
and Costs for Additional Services at Harmon Yard”, dated 19 June 1998,
which included, but was not limited to work related to the design,
construction and operation of the selected OU-II remedy.

| ‘ 47 7743
(2) Contract No. 9403, Change Order No. 1, dated 3 February 2000;
(3) Contract No. 9403, Change Order No. 2, dated 7 March 2000; and
(4) Letter from ERM to Metro-North, “Justification for Overrun of OU-II Design
Budget”, dated 3 November 2000.
Included in these documents are cost estimates for ERM'’s participation in three
(3) different environmental projects at the Harmon Yard Site. A list of these
projects, the tasks within each project, as well as the NYSDEC oversight
jurisdiction for these three projects follows.
Project Tasks NYSDEC Oversight
Jurisdiction ,

ou-n 1. Project Management Division of Environmental

2. Preparation of Pre-Design Work Plan | Remediation

3. Implementation of Pre-Design Study

4. Design

5. Bidding Assistance

6. Construction Assistance

| 7. Start-Up and O&M Assistance

8. QU-I Closure Report
Harmon |9. NAPL Volume Estimate (Yard) Division of Spill
Yard 10. Additional Yard Phase IT Technical Prevention and Response
Phase I Assistance (Region 3)
OuU-1 11. OU-I Closure Report and O&M Plan | Division of Environmental

. Remediation A member of the Environmental

Resources Management Group
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__ _ CAPITAL PROGRAMS

PaAaGE 2

It is our understanding that capital costs incurred in connection with the OU-I and
OU-1II remedial actions are eligible for Environmental Quality Bond Act (EQBA)
reimbursement, Consequently, costs related to Task Nos. 1-6, part of 7, 8 and 11
have been included in the cost estimates provided to you for ERM work that is
reimbursable under EQBA. Task Nos. 9 and 10 and the O&M portion of Task No.
7 have been identified as non-reimbursable under EQBA since they are either (1)
costs related to a Division of Spill Prevention and Response project; or (2) O&M
costs. -

To assist you in reviewing these documents, we have prepared the attached table.
This table contains the following infonmation:

¢ The original budget for each of the above tasks as documented in the 19 June
1998 ERM proposal;

* The task budget increases resulting from execution of Change Order Nos. 1
and 2; :

» The anticipated additional costs associated with OU-II; and

o Identification of EQBA reimbursable costs and non-reimbursable costs.

Please contact me at the above number if you have any questions.

F:\Dats\PROJECTS\MNCROUINEQBA\tra itta] of ERM propasals to DEC.dac
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Harmou Yard Operabde Unit I1 & QOU-I Closure Costs
ERM Costs (Design thraugh Closurs)

Froposal Original
EQBA Task OU-U CAPITAL COSTS Budgel Cco#l CO M
Fundable Numbar ERM Capital Casts
X ] Preject Management $44,955 $32.150
X 2 Preparation of Pre-Design Work Plan $47,665
X 3 implementation of Pre-Design Study §162, 499 $124,261
X 4  Design £123,897 $i6,125
X 5 Bidding Assistance 59,254
X 6 Cornstruction Assistance $67,051 £24,981
X 7 Start-Up Assistance $12,321 $11,050
X 8  QU-T Clasure Report §20,753 50
Tatal OU-1l ERM Capital Cosls $508,495 §238,567
Remaining OU-1 Costs
X 11 Closure Reporl & O&M Plan $29,364 $10,733
OU-il O&M Costs (assumes an additional 2 years plus 10 months)
7 ERM Qé&ivi Tech Assistance Costs $24,642 §22,100
Tatal OGM Costs
ERM's Phase 1! Spills Divisian Costs
9410 Phase ll Technical Assistance $4333 $44,190

Total Costs $610.864 $54,926 $238,567

Total EQBA Reimbursable ERMCosts
Tote! Non-Reimbursable Costs (i.¢., O&M, Phase II)

* Projected casts, not yet lormaally approved as a change order by Metro-North

ERM  Additional
Casts Costs

$97,105
$47,665
$286,760
$170,022 §57.100 *
$9.354
$52,002
$23,371 assumes startup requires 1/3 of the Q&M lask budges

£20,753
S747,062 857,100

840,097

546,742 assumes O&M tech asst costs 2/3 of the Oéch task budgel
$46,742

$92,576
$926,477 357,100

$737,158 $57,100 $844,258
$139318

FAMNOUWI DESIGN \eqka estimate s
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Fax cover sheet

Date: sl 2] zeol

TO: Gerard Proce.
FROM: M. L. Melidn -

RE: EQBA-CoslE .

Number of page(s): +3

Number of sending fax: 212-499-4420
Number of receiving fax: S18 457 7743

If any problems occur please call: 2/ 2-4 7945
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CLOR:MNOIL - kT
PCB Screening Kirs For Electncal
Insulating Fluid

ClarN-Oli PCB Screening Klts are proven and ac-
curate methads 10 test insulating flvid from elec-

wical equipment for the presence of palychlorinared =

biphanvis (PCB), Clor-N-Qil kits are available 1o rest
PCB at 50, 100. 500 ppm.

Each kit is pocket-sized and seli-contained with
everything necessary 10 perform the procedure
on-site. It is simple 10 use, takes less than 5 minutes
o periomm, and requires no mixing of Measyring

of raagents.

The Clor-N-Oil kits have heen proven in hundreds
of thousands of field uses throughout the world
be saie. accurate and economical methods 10 screen
electrical equipment far PCB.

203 794 0535)

5

Clo~N-Oit Za fem %:])OQ »
CloﬂN-Oll 88 pom CL-08D
CsordirOil 100 ppim CL-7100
Clor-N-Qil 500 ppm CL-509.

%Pnckagca 20 s to a snelfpack 80 kits por casse
Minimum order of 0 kits. Qrders greater man 10 ks must
be in muntiptes of 20,
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CI.DR-N'-SOIL -]
PCB Screening Kit For Scnl

The Clor-N-Soil PCB Screening Kit is an accurare
and ecohomic.l method for dewermining the
presence of pulychlarinated bipheayls (PCB) in soil
ar 530 ppm. This kit can be used 10 derect #CB
either ar a2 spili site ar as pan of a routing arez
check. The kit warks on virually any type of soil
including, sanc, tapsoil, sediment and clay.
Clor-N=5oil has been proven invaluable in many
spill site remecliation situatlons by aiding clean-up
crews in quick.y derarmining the presence oj PCB
and mapping cut the spills boundaries. The kit ig
simple 1o use, rakes only 10 minutes to perform,
and requires nu mixing of Measyring ot reagents.

Gatslog #
Cilor-N-Seil Ba €S-0lL
Packagad 12 Ki1s 10 8 shalf pack 4H kits per CBEa.
Minimum arder »f 8 xits. Ordacz greaier than € 615
must ba In multples of 12,
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About The Kit__ o

The -N-Soil kit was
devel 10 aid electrical utilities
and erwironmental contractors in
the on-site detection of PCB in
soil. The kit works on all types of
soil including sand, topsoll, sedi-
ment and clay. By using the kit as a
screening test at a spil] site the
Clor-N-50il kit can greatly reduce
the costs assaciated with spill site
cleanup.

Once cleanup procedures are
under way and a craw is on site
and removing soil, Clor-N-Soil kits
can be run periodically to deter-
mine how much excavation is nec-
essary. This resulis in savings of
man-hours and dlsposal costs, and
reduces the humber of samples re-
quiring costly [aboratory analysis.
The Clor-N=Sail kit does not
eliminate the need for all labora-
wory analysis, bt it can signifi-
cantly reduce the number of sam-
ples which muat be sent ta the lab.

Clor-N-50! is a ponable and -
simple 1o use kit designed for use in
the field by non-technicsl personnel,
The kit is easy to use; no instru-
ments, equipment or special training
ane required. Each kit contains every-
thing necessary for one test.

The Clar-N-5oil 50 kit gives a
positive or negative colofimetric
result. If the resulting color is
yellow, then the sample contains
greater than 50 ppm; If the color is
purple the sampie contains less
than 50 ppm. When the kit
registers under 50 ppra, the darker
the purple color the closer the PCB
concentration is W zero. A color
chast Is included with each kit for
comparison. The kit works on the
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srincipal of total organic chlorine
Jderection, so soil contaminated
with chiorinamd solvenis or
pesticides can give “false positive”
1esuits.

- Clor-N-Soil ADVANTAGES

s Portahles: The § oz, Clor-N-Sail
K.1 (pictuned next page) Is easily
cartied to any spill site.

Its Quick: Complete analysis time
is about 10 minutes, Resuls are
dutermined on the spot.

1t's Easy w0 Use: The simple step-

by -step procedure can be performed
B anyone at the spill site, ia the
lals, or in the maintenance shop.
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ATTACHMENT A

REQUIRED CHANGES FOR CONSTRUCTION OF VACUUM ENHANCED
NAPL RECOVERY SYSTEM AT OU-II

METRO-NORTH COMMUTER RAILROAD
" CONTRACT NO. 9464
HARMON LAGOON REMEDIATION
CROTON, NEW YORK

Contractor: Envirotrac Environmental Services, Inc.
Site: Harmon Yard

Date: August 17, 2001

SUMMARY

Certain changes to the design are required based upon recent pneumatic and
oxygen testing conducted by ERM in NAPL Area L4 of OU-II in Harmon Yard.
The changes for NAPL Area L4 will include furnishing and installing a larger
vacuum blower, moisture separator, carbon vessels, increasing the size of
selected yard piping, and changing associated instrumentation. No additional
extraction wells will be required. Specification Section 11374, “Soil Gas Extraction
Equipment” has been revised. All changes have been “tracked” and red-lined
(see attached document).

REQUIRED CHANGES (subject to DEC and MN approval)

e Vacuum Blower Assembly: Replace AMETEK Rotron Blower Model
EN707 (EN707F72MXL) X.P., 5HP, 3ph, 460V for Area L4, with AMETEK
Rotron Model EN858BA72WL, X.P., 7.5 HP, 3ph, 460V, (design flow: 220 c¢fm
@ 70 inches w.c. maximum flow 400 c¢fm @ 0 inches of w.c.) or approved
equal. See Paragraph 2.01A and 2.02C of the revised Specification Section
11374.

e Vapor/Liquid Separator: Assembly for Area L4 shall be equipped with
separator Model GX-60 rated for 500 cfm, 4-inch diameter inlet and outlet.
Separator unit has diameter of 20 inches and height of 57 inches. {NOTE:
Paragraph 2.01 of Contract Specification Section 11374 states that GX-60 unit is to
be provided. However, the Equipment List included at the end of Specification
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Section 01010 indicates the GX-30 unit}. The separator unit shall be skid-
mounted, equipped with level control for the auto drain, with access port,
sight gauge and in-line filter. The separator shall be manufactured by J.E.
Gasho & Associates or approved equal. See Paragraph 2.01 and 2.04 of the
revised Specification Section 11374.

e Carbon Vessels: Replace the two (2) Carbtrol model G-2S units (rated
up to 300 cfm) for Area L4 with the Carbtrol model G-3S, (rated up to 500
cfm) or approved equal. The G-3S shall be furnished with 140 pounds of
carbon. See Paragraph 2.05 of the revised Specification Section 11374.

e Process Piping: Increase the diameter of the underground portion of
the PVC piping from 2" to 3" only for wells VE4-10, VE4-11 and VE4-12. The
soil gas extraction (SGE) inlet piping inside the building will remain 2"
diameter. The 2”X3” pipe reducers should be installed just outside the
building foundation. The piping for the three designated wells shall be 3”
diameter for the section from the reducer to the wellhead. Section A-A on
Contract Drawing C-5 calls for 3” piping inside the vaults in Area L4. Piping
for the remaining wells shall be 2” diameter.

e Instrumentation: For Area L4, replace the thirteen (13) Magnehelic
Differential Pressure Gauges (range 0-0.25 inches of water column) Model
2000-00AV, manufactured by Dwyer Instruments Inc. (used as Flow Indicator
for DS300 Flow Sensor) with thirteen (13) Magnehelic Gauges (range 0-2
inches of water column) Model 2002AV or approved equal. See Instrument
List in Specification Section 13420. The Flow Indicators shall be mounted on
SGE piping manifold inside building. In addition, supply the following as
spare units: two (2) (range 0-5 inches of water column) Model 2005 gauges
and two (2) (range 0-0.25 inches of water column) Model 2000-00AV gauges
or approved equal. These additional four (4) Magnehelic Gauges need to be
supplied for flow measurement under varying operating conditions.

¢ Instrumentation: For Area L4, replace the sixteen (16) vacuum gauges
(range 0-40 inches water column) by Dwyer Instruments, Inc. with thirteen
(13) vacuum gauges (range 0-60 inches water column) and two (2) vacuum
gauges (range 0-100 inches water column). The two (2) gauges with the 0-100
inch range shall be installed on the suction side of the blower assembly as
shown on Drawing PID-4. In addition, supply the following as spare units:
four (4) vacuum gauges (range 0-100 inches water column).

o Instrumentation: For Area L1/L2, replace the fifteen (15) vacuum
gauges (range 0-40 inches water column) by Dwyer Instruments, Inc. with
twelve (12) vacuum gauges (range 0-60 inches water column) and four (4)
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vacuum gauges (range 0-100 inches water column). The four (4) gauges with
the 0-100 inch range shall be installed on the suction side of the blower
assembly as shown on Drawing PID-2.

JUSTIFICATION:

The changes described above are required to optimize the remediation of NAPL
Area L4. Results of recent pneumatic and oxygen testing demonstrate that
higher airflow rates and vacuums are needed at selected 1.4 wells. These changes
are expected to enhance the biodegradation of the petroleum compounds that are
present in the subsurface soils of OU-II. The associated instrumentation is
needed for the larger blower and to measure operating parameters under
varying flow conditions.

% % % F X

ERM Page 3of3 Req'dChanges L4 BLOWER.doc
X7602.06



DATE: 20 August 2001 FILE NO.: 0885001
TO: Memo to File
FROM: John Thornburg

SUBJECT:; Revised Undocumented Well List
MNR Harmon Lagoon OU-II

As of 20 August 2001, fourteen undocumented wells or suspected wells were located during the
well installation phase and markout of the building and piping locations in the project area. The
undocumented wells were field measured off of new well locations.

Area L1 (Two Wells)

2” PVC well with cap. No protective casing. Appears to be in good condition.
Located 16-ft from Al1-6 and 12.5-ft from VE1-4.

2” PVC well with cap. No protective casing. Had been covered with a steel plate. Cap is mashed
down into the well casing, but appears to be repairable.
Located 22-ft from VE1-8 and 34-ft from Al1-6

Area L2 (Four Wells)

3” diameter pipe filled with water. Probably a bollard but possibly a protective casing for a well.
Located 39.5-ft from AlI2-1 and 16-ft from AI2-2.

2” Stainless Steel (WB-4) well with cap and protective casing. The top of the protective casing is
damaged and the well is not locked.
Located 24-ft from Al2-1 and 22.5-ft from AI2-2.

2” PVC well with manhole. The well is not locked.
Located 13.5-ft from VE2-1 and 26.5-ft from AI2-2.

2” PVC well with manhole. The well is not locked.
Located 12-ft from VE2-1 and 36-ft from Al2-2.

Area L3 (Four Wells)

2” PVC well broken off at the ground surface.
Located 3-ft west of VE3-2

2” stainless steel well (WB-2D) with 4”protective casing. The protective casing is damaged
and the well is not locked.
Located 25-ft from the SW corner of the concrete slab and 29-ft from VE3-2.

2” stainless steel well (WB-2) with 6” protective casing. The protective casing is damaged and the
well is not locked.
Located 25-ft from the SW corner of the concrete slab and 25-ft from VE3-2.

2” PVC well with cap. Well appears to be in good condition.
Located 41.5 from the SW corner of the concrete slab and 36-ft from VE3-2.

+Disk No.. C:\My Documents\Metro North\Harmon'\Revised Undocumented Well List. Doc 820/01 12:30:00 PM+



Memo to File File No.: 0885001
23 July 2001 Page 2 of 2

Area L4 (Four Wells)

2” PVC well that had a manhole and cap that was buried about 1.5-ft below grade within a drum
that had been cut in half. The well appears to be in good condition.
Located 21.5-ft from VE4-8 and 22-ft from FA4-17

2” PVC well with 6-in. protective casing and royer type cover that is broken.
Located 2.5-ft west of FA4-20.

2” stainless steel well (WB-3) in 4” protective casing. The protective casing is damaged and the
well is not locked. The casing is cocked to the side and the well is slightly bent.
Located 28-ft from FA4-25 and 52-ft from FA4-24.

2” PVC well with manhole. The well is not locked. Addressed in RFI 5.
Located 25-ft from Al4-12 and 40-ft from Al4-14.

Lawler, Matusky & Skelly Engineers LLP

+Disk No.. C:\My Documents\Metro North\Harmon'\Revised Undocumented Well List. Doc 820/01 12:30:00 PM+



DRAFT

Metro-North Commuter Railroad Company
Harmon Railroad Yard, Operable Unit II
DEC Site # 360010
In-Field Testing for NAPL Areas L2 and L4
22 August 2001

Introduction

Construction of the Metro-North Commuter Railroad Company (Metro-North) Harmon
Railroad Yard (“Yard”) Operable Unit I (OU-II) remedy is currently underway. This remedy
entails removal of non-aqueous phase liquid (NAPL) utilizing a vacuum enhanced NAPL
removal (VENR) technology. Prior to design and construction of this remedy, pilot testing was
conducted at the Yard to determine spacing for the vacuum extraction and air inlet wells to be
installed as part of the remedy.

As indicated in Section 2.1.1 of the NYSDEC-approved Final, 60% Submittal, Engineer’s Report,
Operable Unit I Remedial Design, Metro-North Harmon Yard, dated 12 July 2000 (“60% Submittal”):

» sufficient pilot testing information was obtained to locate wells in NAPL Areas L1 and L3;

e due to the limited number of observation wells available during pilot testing in NAPL Area
L2, additional testing was needed after additional wells were installed to confirm well
spacing in this area; and

e due to the heterogeneous subsurface conditions in NAPL Area L4, additional testing was
needed after additional wells were installed to confirm well spacing in this area.

To allow the Remedial Design to proceed, conservative spacing was assumed for the wells
located in NAPL Area L2 and L4 and additional in-field testing was planned after well
installation to confirm that wells spacing was adequate in these NAPL Areas. This document
presents the results of this testing, interpretation of the results and recommendations regarding
the need for additional wells.

Scope

As discussed in NYSDEC-approved Operable Unit II Effectiveness Monitoring Plan, Harmon
Railroad Yard Operable Unit 11, dated 2 November 2000, OU-II NAPL is distributed between two

general locations:

e free-phase NAPL located at or near the current water table surface; and
e residual NAPL within the historical water table fluctuation zone (i.e., the smear zone).

As discussed in that report, the majority of OU-Il NAPL is comprised of residual NAPL and
limited free-phase NAPL is present.

As discussed in the 60% Submittal and EMP, air, which is supplied to the formation through air
inlet wells, will be drawn through subsurface soil using a series of vacuum wells. This induced
air flow will: (1) remove NAPL by promoting biodegradation of residual and free phase NAPL;
and (2) transport free-phase NAPL towards the recovery wells by inducing a pressure gradient.
Although VENR also promotes volatilization, due to the limited minimal volatile content of the
OU-II NAPL, removal through volatilization would be minimal. Vacuum extraction wells and
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air inlet wells must be properly spaced to ensure that sufficient air flow is supplied to the
subsurface to induce a pressure gradient in areas of free-phase NAPL and provide sufficient
oxygen in areas of free phase and residual NAPL.

If the pneumatic response at a well located near an operating extraction well is equal to or
greater than 0.1-inch water column (w.c.), a pressure gradient sufficient to enhance NAPL
removal is present at that location. The distance at which the pneumatic response is equal to
0.1-inch w.c. is called the pneumatic radius of influence. In contrast, if the observation well
exhibits an increasing soil gas oxygen concentration and a soil gas oxygen concentration greater
than 5% during VENR operation, the well is within the oxygen radius of influence of the
extraction well. As discussed in Addendum No. 1, Pilot Test Results Report, Metro-North Harmon
Yard, dated 18 October 1999, the oxygen radius of influence in a formation is generally greater
than the pneumatic radius of influence.

Since pneumatic response is more conservative and easier to test, the wells located in NAPL
Areas L2 and L4 were first evaluated for pneumatic response and then evaluated for oxygen
radius of influence, where needed. Provided the extraction well exhibited acceptable pneumatic
radius of influence, it would automatically exhibit acceptable oxygen response.

Following is a discussion of the in-field testing results.
Findings

Pneumatic testing of all the extraction wells located in NAPL Areas L2 and L4 was conducted
from 17 to 19 July 2001. The results of the pneumatic testing are provided in Table 1. The
VENR system was operated at a number of vacuums at each extraction well and the pneumatic
response was recorded at the surrounding wells. The VENR system operating conditions and
the pneumatic responses are presented in Table 1.

The information provided in this table was then reviewed to determine the pneumatic response
at 20 inches w.c. of applied vacuum (the design condition) and the corresponding air flow rate
at this pressure. As shown in Table 1, an acceptable pneumatic response was observed under
these conditions in the NAPL Area L2 vacuum extraction well, VE2-1, and the eastern and
central NAPL Area L4 vacuum extraction wells (i.e., VE4-5, VE4-6, VE4-8 through VE4-13).
Acceptable pneumatic responses were also observed at lower vacuums in some of these wells.

As shown in Table 1, an acceptable pneumatic response was not observed in the five (5) western
wells and one central well in NAPL Area 14 (i.e., VE4-1 through VE4-4 and VE4-7). Oxygen
response testing was therefore performed for a representative number of these wells. Wells
VE4-2, VE4-4 and VE4-7 were selected for testing. During the oxygen response testing: (1) one
adjacent air inlet well was closed so that representative soil gas conditions could be measured;
and (2) three air injection wells remained open to allow air introduction into the subsurface.
This in-field testing results are considered to be a conservative estimation of operating
conditions since: (1) all air injection wells will be open during full scale operation; and (2) forced
air will be supplied into all of the air injection wells during full scale operation. The VENR
system was operated for 2.5 to 4 hours. During that time, soil gas samples were periodically
collected from the opened and closed air inlet wells and monitored for oxygen concentrations.
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The results of this testing are presented in Table 2. As shown in this table, the oxygen
concentrations in both the open and closed wells surrounding VE4-7 steadily increased during
VENR operation, and the soil gas oxygen concentration was greater than 5% (the lower limit for
biodegradation). These factors indicate an acceptable oxygen influence. The results for the
other two wells were not as definitive. Soil gas oxygen concentrations in the closed wells
surrounding VE4-2 and VE4-4 initially decreased, but then began to increase. The soil gas
oxygen concentration in VE4-2 increased above the threshold of 5%. It appears-that VE4-4 may
have reached the threshold concentration had it been operated longer. Although the results for
VE4-2 and VE4-4 were not as definitive as VE4-7, there was an oxygen influence in the closed
wells and they reached or likely would have reached the threshold oxygen limit. Thus, the
oxygen response is likely adequate for the NAPL L4 western wells.

To confirm that the wells were adequately spaced to address OU-II NAPL in the NAPL Area L4,
additional data was collected from all NAPL Area L4 vacuum extraction and air inlet wells.
This included: NAPL thickness measurements and soil gas oxygen concentrations and soil gas
combustibility (i.e., % of LEL) under non-VENR conditions. This information is provided in
Table 3. Measurable NAPL thickness in a well indicates that free phase NAPL is present in the
subsurface at some thickness. Due to the consumption of oxygen to biodegrade NAPL, low soil
gas oxygen concentrations and elevated LEL readings were observed in most of the wells
containing free phase NAPL. Residual NAPL is also assumed to be present in all areas
containing free phase NAPL. In the absence of measurable NAPL thickness in a well, low
oxygen concentrations and/or elevated LEL readings are believed to be an indication that
residual NAPL is present in subsurface soil adjacent to these wells.

Review of Tables 1, 2 and 3 indicate that sufficient pneumatic influence and /or oxygen
influence is present around wells containing free-phase or residual NAPL to promote NAPL
removal through VENR.

Conclusion

The in-field VENR testing results demonstrate that the constructed VENR extraction well
spacing for NAPL Areas L2 and L4 is adequate and that no changes to the number or spacing of
vacuum extraction or air inlet wells are needed. As a result, neither additional wells nor
changes to well locations are needed.

In addition to evaluating the well spacing, the air flow rates observed during the pilot study
were also reviewed to confirm the blower sizing (see Table 1). Air flow rates observed during
the recent in-field testing were, in general, higher than those observed in the NAPL Area L4
pilot test well. Consequently, the design has been modified to increase the size of the blower
and associated equipment and piping. These changes are summarized in Attachment A.
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Table 1
Vacuum Test Log Sheets
Metro-North OU-II, Croton-on-Hudson, New York

"EXTRACTION WELL

VE2-1 VE4-1 VE4-2 VE4-3

BSERVATION POINT/ DISTANCE/ CONDITION # OP.|DIST.| #1 | #2 | OP.|DIST.| #1 | #2 | #3 | O.P.|DIST.| #1 | #2 | O.P.|DIST.| #1 | #2
Applied vacuum at wellhead (inches w.c.) = 20| 11 3 20 | 33 8 26 20 | 23

Applied vacuum at blower (inches w.c.) = 23 | 21 25 | 26 | 43 9 21 271 9
I Velocity (ft/min) = 475 | 225 600 | 2500 3600 450 | 850 2900| 470
Flow (cfm) = 1041 4.9 13.1] 545] 785 9.8 | 185 6321102

PID at carbon inlet (ppmv) = 207|114 0.0 ] 00 ] 00 00 | 0.0 00| 00

PID at carbon outlet (ppmv) = 0.0 | 0.0 0.0 ] 00 ] 00 0.0] 0.0 0.0 | 00
Observation Point/ Distance&Direction/ Observed Vaccuum JAI2-1|27' NW| 3.70 | 2.50 { FA4-1|27'NW| 0.0 | 0.00 | 0.02 | FA4-2|31'SW| 0.00 | 0.02 | FA4-4|43' NW| 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum]AI2-2| 27" NE| 1.00 | 0.68 | FA4-2|17°SW| 0.0 | 0.00 | 0.00 J FA4-3| 21"W | 0.00 | 0.02 | FA4-5| 20'W | 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum]AI2-3| 30'SE | 0.36 | 0.28 [ FA4-3] 15E | 0.0 ] 0.06 | 0.09 | FA4-4| 19'N | 0.02 | 0.02 | FA4-6] 20'N | 0.12 { 0.02
Observation Point/ Distance&Direction/ Observed Vaccuum| FA4-4| 40'NE] 0.0 | 0.08 | 0.12 | FA4-5| 20'E | 0.00 | 0.00 | FA4-7| 22'E | 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum FA4-6] 44'NE| 0.00 | 0.00 | FA4-8]| 45’ NE| 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum FA4-6144'NE| 0.00 | 0.00 | FA4-8] 45'NE| 0.00 | 0.00

*The vaccum gauge on the blower was not working properly. The screw was removed and ERM's vacuum gauge was later used to obtain reading

NR-no reading was taken
(1) Not tested. Wasps present.
O.P.: Observation Point

DIST.: distance from extraction well as measured in the field. May not correlate exactly to the design spacing presented in Figure 1.

8/23/01
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Table 1
Vacuum Test Log Sheets
Metro-North OU-II, Croton-on-Hudson, New York

EXTRACTION WELL VE4-4 VE4-5 VE4-6 VE4—7
|OBSERVATION POINT/ DISTANCE/ CONDITION # OP.|DIST.| #1 | #2 ] O.P. |DIST.| #1 | #2 | OP. |DIST.| #1 | #2 | O.P. |DIST.| #1 | #2
Applied vacuum at wellhead (inches w.c.) = 8 21 10 | 20 29| 28 21 | 1.8
Applied vacuum at blower (inches w.c.) =| 1151 20 11 | 20 10 | 21 33 | 10
Velocity (ft/min) = 400 | 600 400 | 750 600 | 3050 3000| 500
Flow (¢fm)= 87 1131 87 | 164 13.1| 66.5 6541 109
PID at carbon inlet (ppmv) = 00 ] 00 00 ] 00 09| 88 49 1 00
PID at carbon outlet (ppmv) = 001 00 00| 00 00| 00 0.0 1] 00
Observation Point/ Distance&Direction/ Observed Vaccuum | FA4-6|41'NW| 0.10 | 0.02 | FA4-7 | 46'W | 0.00 | 0.00 | FA4-10] 3¢ W | 0.05 | 0.21 J FA4-12] 45°W | 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-7] 19'W | 0.00 | 0.00 | FA4-8 |32 NW| 0.18 | 0.25 | FA4-12|22' NW]| 0.05 | 0.22 | FA4-14]21' NW| 0.06 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-8| 23'N | 0.02 | 0.02 | FA4-10| 22'N | 0.20 | 0.26 | FA4-13| 13'NE| 0.42 | 2.50 | FA4-15] 23'NE| 0.02 | 0.00
" Observation Point/ Distance&Direction/ Observed VaccuumfFA4-100 42N | 0.00 | 0.00 | ow-2 | 23w | 0.00 | 0.00 | FA4-9 | Note (1) FA4-17| 57" NE| 0.00 | 0.00
" Observation Point/ Distance&Direction/ Observed Vaccuum]OW-2| 5E | 0.00 | 0.00 § FA4-9 | Note (1) FA4-11|Note (1)
" Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-9| Note (1) FA4-11| Note (1)

*The vaccum gauge on the blower was not working properly. 1
NR-no reading was taken

(1) Not tested. Wasps present.

O.P.: Observation Point

DIST.: distance from extraction well as measured in the field. N
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Table 1
Vacuum Test Log Sheets
Metro-North OU-II, Croton-on-Hudson, New York

"EXTRACTION WELL VE4-8 VE4-9 VE4-10 VE4-11
(OBSERVATION POINT/ DISTANCE/ CONDITION # OP. |DIST.| #1 | #2 | OP. |DIST.| #1 #2 1 #3 | OP. |DIST.| #1 #2 | OP. |DIST.| #1 #2
Applied vacuum at wellhead (inches w.c.) = 28| 21 7 1 20] 5 15 4 20 | 55
Applied vacuum at blower (inches w.c.) = 7 | 27 85 ]265] 6 325175 20 | 75
Velocity (ft/min) = 500 | 2350 980 | 2250| 890 4800 | 2100 3800 | 1600
Flow (cfm) = 1091512 21414911198 1046 45.8 82.8 ) 349
| PID at carbon inlet (ppmv) = 00 ] 0.0 24 | 55| NR 0.0 | 0.0 30.1 | 134
PID at carbon outlet (ppmv) = 0.0 ] 0.0 00| 00| NR 00 | 00 00 | 00
Observation Point/ Distance&Direction/ Observed Vaccuum |FA4-15{18 Sw| 0.01 | 0.08 | FA4-15]55'SW| 0.00 | 0.04 | 0.00 | FA4-16|52'Sw| 0.09 | 0.06 J FA4-17| NR 0.00 | NR
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-16] 35'N | 0.00 | 0.06 | FA4-16| 45'W | 0.00 | 0.01 | 0.01 J FA4-18]| 25'N | 4.50 | 1.50 | FA4-18] NR 022 1 0.10
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-17] 17'NE| 0.01 | 0.10 | FA4017]23'SW] 0.01 | 0.04 ] 0.03 | FA4-19] 22'S | 1.50 | 0.52 | FA4-19]49' NW] 1.30 | 0.35
Observation Point/ Distance&Direction/ Observed Vaccuum| FA4-18 0.00{ 0.03 | FA4-18] 20N | 0.06 | 0.22 | 0.11 JFA4-20| 21'E | 2.10 | 0.62 JFA4-20|19'SW| 2.20 | 0.06
I Observation Point/ Distance&Direction/ Observed Vaccuum FA4-20{ 50'NE| 0.01 | 0.02 ]| 0.01 JFA4-22| 61'E { 0.30 | 0.10 | FA4-21| 23'NE| 1.75 | 0.46
| Observation Point/ Distance&Direction/ Observed Vaccuum | | FA4-22| 25'SE | 1.95 | 0.57

*The vaccum gauge on the blower was not working properly. T
NR-no reading was taken

(1) Not tested. Wasps present.

O.P.: Observation Point

DIST.: distance from extraction well as measured in the field. M
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Table 1

Vacuum Test Log Sheets

Metro-North OU-II, Croton-on-Hudson, New York

XTRACTION WELL VE4-12 VE4-13
(OBSERVATION POINT/ DISTANCE/ CONDITION # OP. | DIST. | #1 | #2 | #3 | O.P. |DIST.| #1 #2
Applied vacuum at wellhead (inches w.c.) = 20 1 65| 21 20 8
Applied vacuum at blower (inches w.c.) = * * * * *
Velocity (ft/min) = 3600 1500 | 3600 1000 | 580
Flow (cfm) = 7851 32.71785 21.8 ] 126
PID at carbon inlet (ppmv) = 175 0.0 | 30.1 16 | 0.0
| PID at carbon outlet (ppmv) = 00]1 001 0.0 00 | 00
Observation Point/ Distance&Direction/ Observed Vaccuum | FA4-21|60'NNE| 0.23 | 0.15 | 0.23 JFA4-21| NR | 0.00 | NR
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-22|24'NNE] 2.40 | 0.74 | 2.40 | FA4-23] NR | 0.22 | 0.10
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-23 |22'NNW| 3.30 | 1.40 | 3.60 | FA4-24]49'Nw/| 1.30 | 0.35
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-24| 25'SSW| 1.30 | 0.42 | 1.40 | FA4-25|19'SW| 2.20 | 0.06
Observation Point/ Distance&Direction/ Observed Vaccuum
Observation Point/ Distance&Direction/ Observed Vaccuum

*The vaccum gauge on the blower was not working properly. T
NR-no reading was taken

(1) Not tested. Wasps present.

O.P.: Observation Point

DIST.: distance from extraction well as measured in the field. M
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TABLE 2
AIR RADIUS OF INFLUENCE MEASUREMENTS

METRO-NORTH OU-1I, HARMON YARD, NEW YORK

EXTRACTION WELL VE4-2
Extraction Well Open Observation Well Closed Observation Well Open Observation Well
VE4-2 (Extraction Well) FA4-3 FA4-4 FA4-5
TIME LEL 0, TIME LEL 0O, TIME LEL 0O, TIME LEL 0O,
11:00 0.0% 19.5% 10:42 0.0% 13.9% 10:49 0.0% 5.9% 10:34 0.0% 15.6%
11:25 0.0% 20.0% 11:22 0.0% 16.3% 11:40 0.0% 7.0% 11:32 0.0% 18.1%
13:01 0.0% 19.6% 12:45 0.0% 18.9% 12:52 0.0% 12.2% 12:58 0.0% 17.3%
13:37 0.0% 20.2% 13:25 0.0% 18.9% 13:31 0.0% 6.4% 13:35 0.0% 17.0%
14:15 0.0% 20.4% 14:02 0.0% 19.3% 14:08 0.0% 6.2% 14:13 0.0% 17.6%
14:49 0.0% 20.6% 14:35 0.0% 19.8% 14:42 0.0% 6.3% 14:47 0.0% 17.7%
EXTRACTION WELL VE4-4
Extraction Well Closed Observation Well Open Observation Well Open Observation Well
VE4-4 (Extraction Well) FA4-7 FA4-8 FA4-9
TIME LEL 0, TIME LEL 0, TIME LEL O, TIME LEL 0,
11:59 0.0% 20.3% 11:51 0.0% 18.3% 12:03 >100% 9.8% 12:11 >100% 19.1%
13:30 0.0% 20.8% 13:27 0.0% 15.1% 13:24 >100% 9.6% 13:05 >100% 16.6%)
13:55 0.0% 20.6% 13:59 0.0% 14.4% 13:41 >100% 7.9% 13:40 >100% 18.3%
14:24 0.0% 20.6% 14:29 0.0% 15.2% 14:00 >100% 4.6% 14:04 >100% 18.5%
14:57 0.0% 20.7% 14:53 0.0% 14.2% 14:34 >100% 4.5% 14:26 81.0% 19.0%
EXTRACTION WELL VE4-7
Extraction Well Closed Observation Well Open Observation Well Open Observation Well
VE4-7 FA4-13 FA4-14 FA4-15
TIME LEL 0, TIME LEL 0, TIME LEL O, TIME LEL 0,
9:00 33 18.0% 9:01 [>100% 3.9% 8:50|>100% 14.2% 8:58 20.0% 12.2%
9:41 11.0% 19.1% 9:40 >100% 4.5% 9:37 4.0% 20.5% 9:44 0.0% 17.4%
10:11 9.0% 19.5% 10:18 >100% 3.2% 10:14 0.0% 20.5% 10:21 2.0% 15.6%
10:52 2.0% 20.2% 11:01 >100% 3.2% 10:59 0.0% 20.7% 11:03 4.0% 15.1%
11:22 2.0% 20.4% 11:37 >100% 6.6% 11:26 0.0% 20.7%] 11:30 2.0% 16.9%




i Table 3
Area 4 Testing - NAPL Thickness, LEL, and Oxygen Content
Metro-North OU-II Harmon Yard, Croton-on-Hudson, New York

Monitoring (Depth to Water|Depth to Product|  Product LEL O; |Free-Phase| Residual Comments

Point (fr) (ft) Thickness (ft)| (%) (%) | NAPL (1) [ NAPL (2)

VE4-1 9.21 - - 1.0 9.2 X

VE4-2 8.38 - - 0.0 15.1

VE4-3 9.32 - - 0.0 14.8

VE4-4 8.20 - - 5.0 16.3

VE4-5 12.30 8.88 3.42 4.0 19.9 X X bad seal on well
VE4-6 10.53 8.05 248 99.0 9.6 X X

VE4-7 7.61 - - 30.0 2.0 X

VE4-8 7.77 - - 2.0 9.2 X

VE4-9 8.24 - - 16.0 17.9 X

VE4-10 12.26 - - 17.0 10.4 X

VE4-11 14.93 - - 4.0 85 X

VE4-12 13.55 - - 5.0 8.9 X some odor detected
VE4-13 11.27 - - 0.0 18.1

FA4-1 7.02 - - 0.0 19.3

FA4-2 12.85 - - 2.0 19.5

FA4-3 9.15 - - 0.0 16.5

FA4-4 NA NA NA

FA4-5 8.13 - - 0.0 16.5

FA4-6 13.95 - - 3.0 16.5

FA4-7 9.11 - - 40.0 14.2 X

FA4-8 17.25 14.10 3.15 36.0 2.8 b X product to bottom of well
FA4-9 11.70 8.27 3.43 94.0 17.5 X X

FA4-10 14.86 12.02 2.84 97.0 8.3 X X

FA4-11 12.25 8.95 3.30 56.0 48 X X

FA4-12 14.88 12.48 2.40 >100 12.6 X X

FA4-13 12.30 9.25 3.05 55.0 4.5 X X

FA4-14 11.71 10.64 1.07 66.0 5.9 X X

FA4-15 7.82 - - 75.0 6.1 X

FA4-16 11.89 11.33 0.56 39.0 3.2 X X

FA4-17 8.14 - - 3.0 10.8 X

FA4-18 11.35 9.86 1.49 50.0 4.0 be be strong odor detected
FA4-19 15.90 13.89 2.01 56.0 4.6 X X strong odor detected
FA4-20 12.37 - - 66.0 5.3 X

FA4-21 13.35 - - 14.0 11.2 x

FA4-22 12.93 - - 3.0 6.6 X

FA4-23 13.01 - - 23.0 5.4 X

FA4-24 11.51 - - 12.0 6.2 X

FA4-25 12.02 - - 0.0 17.5

Ow-2 8.30 - - 0.0 7.5 X

Ow-4 11.58 84 - 50.0 4.0 X X
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Metro-North Commuter Railroad Company
Harmon Railroad Yard, Operable Unit 11
DEC Site # 360010
In-Field Testing for NAPL Areas L2 and L4
18 September 2001

Introduction

Construction of the Metro-North Commuter Railroad Company (Metro-North) Harmon
Railroad Yard (“Yard”) Operable Unit IT (OU-II) remedy is currently underway. This remedy
entails removal of non-aqueous phase liquid (NAPL) utilizing a vacuum enhanced NAPL
removal (VENR) technology. Prior to design and construction of this remedy, pilot testing was
conducted at the Yard to determine spacing for the vacuum extraction and air inlet wells to be
installed as part of the remedy.

As indicated in Section 2.1.1 of the NYSDEC-approved Final, 60% Submittal, Engineer’s Report,
Operable Unit I Remedial Design, Metro-North Harmon Yard, dated 12 July 2000 (“60% Submittal”):

» sufficient pilot testing information was obtained to locate wells in NAPL Areas L1 and L3;

» due to the limited number of observation wells available during pilot testing in NAPL Area
L2, additional testing was needed after additional wells were installed to confirm well
spacing in this area; and

» due to the heterogeneous subsurface conditions in NAPL Area L4, additional testing was
needed after additional wells were installed to confirm well spacing in this area.

To allow the Remedial Design to proceed, conservative spacing was assumed for the wells
located in NAPL Area L2 and L4 and additional in-field testing was planned after well
installation to confirm that wells spacing was adequate in these NAPL Areas. This document
presents the results of this testing, interpretation of the results and recommendations regarding
the need for additional wells.

Scope

As discussed in NYSDEC-approved Operable Unit II Effectiveness Monitoring Plan, Harmon
Railroad Yard Operable Unit 11, dated 2 November 2000, OU-II NAPL is distributed between two
general locations:

¢ free-phase NAPL located at or near the current water table surface; and
o residual NAPL within the historical water table fluctuation zone (i.e., the smear zone).

As discussed in that report, the majority of OU-II NAPL is comprised of residual NAPL and
limited free-phase NAPL is present.

As discussed in the 60% Submittal and EMP, air, which is supplied to the formation through air
inlet wells, will be drawn through subsurface soil using a series of vacuum wells. This induced
air flow will: (1) remove NAPL by promoting biodegradation of residual and free phase NAPL;
and (2) transport free-phase NAPL towards the recovery wells by inducing a pressure gradient.
Although VENR also promotes volatilization, due to the limited minimal volatile content of the
OU-II NAPL, removal through volatilization would be minimal. Vacuum extraction wells and
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air inlet wells must be properly spaced to ensure that sufficient air flow is supplied to the
subsurface to induce a pressure gradient in areas of free-phase NAPL and provide sufficient
oxygen in areas of free phase and residual NAPL.

If the pneumatic response at a well located near an operating extraction well is equal to or
greater than 0.1-inch water column (w.c.), a pressure gradient sufficient to enhance NAPL
removal is present at that location. The distance at which the pneumatic response is equal to
0.1-inch w.c. is called the pneumatic radius of influence. In contrast, if the observation well
exhibits an increasing soil gas oxygen concentration and a soil gas oxygen concentration greater
than 5% during VENR operation, the well is within the oxygen radius of influence of the
extraction well. As discussed in Addendum No. 1, Pilot Test Results Report, Metro-North Harmon
Yard, dated 18 October 1999, the oxygen radius of influence in a formation is generally greater
than the pneumatic radius of influence.

Since pneumatic response is more conservative and easier to test, the wells located in NAPL
Areas L2 and L4 were first evaluated for pneumatic response and then evaluated for oxygen
radius of influence, where needed. Provided the extraction well exhibited acceptable pneumatic
radius of influence, it would automatically exhibit acceptable oxygen response.

Following is a discussion of the in-field testing results.
Findings

Pneumatic testing of all the extraction wells located in NAPL Areas L2 and 1.4 was conducted
from 17 to 19 July 2001. The results of the pneumatic testing are provided in Table 1. The
VENR system was operated at a number of vacuums at each extraction well and the pneumatic
response was recorded at the surrounding wells. The VENR system operating conditions and
the pneumatic responses are presented in Table 1.

The information provided in this table was then reviewed to determine the pneumatic response
at 20 inches w.c. of applied vacuum (the design condition) and the corresponding air flow rate
at this pressure. As shown in Table 1, an acceptable pneumatic response was observed under
these conditions in the NAPL Area 1.2 vacuum extraction well, VE2-1, and the eastern and
central NAPL Area L4 vacuum extraction wells (i.e., VE4-5, VE4-6, VE4-8 through VE4-13).
Acceptable pneumatic responses were also observed at lower vacuums in some of these wells.

As shown in Table 1, an acceptable pneumatic response was not observed in the five (5) western
wells and one central well in NAPL Area L4 (i.e., VE4-1 through VE4-4 and VE4-7). Oxygen
response testing was therefore performed for a representative number of these wells. Wells
VE4-2, VE4-4 and VE4-7 were selected for testing. During the oxygen response testing: (1) one
adjacent air inlet well was closed so that representative soil gas conditions could be measured;
and (2) three air injection wells remained open to allow air introduction into the subsurface.
This in-field testing results are considered to be a conservative estimation of operating
conditions since: (1) all air injection wells will be open during full scale operation; and (2) forced
air will be supplied into all of the air injection wells during full scale operation. The VENR
system was operated for 2.5 to 4 hours. During that time, soil gas samples were periodically
collected from the opened and closed air inlet wells and monitored for oxygen concentrations.
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The results of this testing are presented in Table 2. As shown in this table, the oxygen
concentrations in both the open and closed wells surrounding VE4-7 steadily increased during
VENR operation, and the soil gas oxygen concentration was greater than 5% (the lower limit for
biodegradation). These factors indicate an acceptable oxygen influence. The results for the
other two wells were not as definitive. Soil gas oxygen concentrations in the closed wells
surrounding VE4-2 and VE4-4 initially decreased, but then began to increase. The soil gas
oxygen concentration in VE4-2 increased above the threshold of 5%. It appears that VE4-4 may
have reached the threshold concentration had it been operated longer. Although the results for
VE4-2 and VE4-4 were not as definitive as VE4-7, there was an oxygen influence in the closed
wells and they reached or likely would have reached the threshold oxygen limit. Thus, the
oxygen response is likely adequate for the NAPL L4 western wells.

To confirm that the wells were adequately spaced to address OU-II NAPL in the NAPL Area L4,
additional data was collected from all NAPL Area L4 vacuum extraction and air inlet wells.
This included: NAPL thickness measurements and soil gas oxygen concentrations and soil gas
combustibility (i.e., % of LEL) under non-VENR conditions. This information is provided in
Table 3. Measurable NAPL thickness in a well indicates that free phase NAPL is present in the
subsurface at some thickness. Due to the consumption of oxygen to biodegrade NAPL, low soil
gas oxygen concentrations and elevated LEL readings were observed in most of the wells
containing free phase NAPL. Residual NAPL is also assumed to be present in all areas
containing free phase NAPL. In the absence of measurable NAPL thickness in a well, low
oxygen concentrations and/or elevated LEL readings are believed to be an indication that
residual NAPL is present in subsurface soil adjacent to these wells.

Review of Tables 1, 2 and 3 indicate that sufficient pneumatic influence and /or oxygen
influence is present around wells containing free-phase or residual NAPL to promote NAPL
removal through VENR.

Conclusion

The in-field VENR testing results demonstrate that the constructed VENR extraction well
spacing for NAPL Areas L2 and L4 is adequate and that no changes to the number or spacing of
vacuum extraction or air inlet wells are needed. As a result, neither additional wells nor
changes to well locations are needed.

In addition to evaluating the well spacing, the air flow rates observed during the pilot study
were also reviewed to confirm the blower sizing (see Table 1). Air flow rates observed during
the recent in-field testing were, in general, higher than those observed in the NAPL Area L4
pilot test well. Consequently, the design has been modified to increase the size of the blower
and associated equipment and piping. These changes are summarized in Attachment A.
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Table 1
Vacuum Test Log Sheets
Metro-North OU-II, Croton-on-Hudson, New York

|[ExXTRACTION WELL VE21 VE41 VE4-2 VE4-3
"OBSERVATION POINT/ DISTANCE/ CONDITION # O.P.|DIST.] #1 | #2 | O.P.|DIST.| #1 | #2 | #3 | O.p. | DIST.| #1 | #2 | O.P. | DIST.| #1 | #2
'I Applied vacuum at wellhead (inches w.c.) = 20 | 11 3 20 | 33 8 26 20 | 23
Applied vacuum at blower (inches w.c.} = 23| 21 25 | 26 | 43 9 21 27 9
Velocity (ft/min) = 475 | 225 600 | 2500 3600 450 | 850 2900( 470
Flow (cfm) = 1041 49 13.1]54.5] 785 9.8 | 185 63.2] 10.2
PID at carbon inlet (ppmv) = 2071114 00] 00| 00 001 0.0 0.0 ] 0.0
PID at carbon outlet (ppmv) = 0.0 | 0.0 00]00] 00 001 00 001 00
Observation Point/ Distanceé&Direction/ Observed Vaccuum | A12-1{27° NW| 3.70 | 2.50 | FA4-1|277NW| 0.0 | 0.00 | 0.02 | FA4-2| 31" Sw] 0.00 { 0.02 | FA4-4]43'Nw| 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum] Al2-2| 27°'NE| 1.00 | 0.68 | FA4-2| 172sw{ 0.0 { 0.00 | 0.00 | FA4-3| 21'W { 0.00 | 0.02 | FA4-5| 20'W | 0.00 { 0.00
Observation Point/ Distance&Direction/ Observed Vaccuumf AI2-3| 30'SE | 0.36 | 0.28 | FA4-3| 15E | 0.0 | 0.06 | 0.09 [ FA4-4] 19'N | 0.02 | 0.02 | FA4-6| 20N | 0.12 | 0.02
Observation Point/ Distance&Direction/ Observed Vaccuum| FA44|40'NE| 0.0 | 0.08{ 0.12 JFA4-5| 20'E | 0.00{ 0.00 § FA4-7| 22'E | 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum FA4-6] 44'NE| 0.00 | 0.00 ] FA4-8] 45'NE) 0.00 ] 0.00
" Observation Point/ Distance&Direction/ Observed Vaccuum FA4-6| 44'NE| 0.00 | 0.00 | FA4-8] 45'NE} 0.00 | 0.00
*The vaccum gauge on the blower was not working proper_ly. The screw was removed and ERM's vacuum gauge was later used to obtain reading
NR-no reading was taken
(1) Not tested. Wasps present.
O.P.: Observation Point
DIST.: distance from extraction well as measured in the field. May not correlate exactly to the design spacing presented in Figure 1.
9/18/01 tables 1&2.xls




Table 1
Vacuum Test Log Sheets
Metro-North OU-II, Croton-on-Hudson, New York

EXTRACTION WELL VE4-4 VE4-5 VE4-6 VE4-7
IOBSERVATION POINT/ DISTANCE/ CONDITION # QOP.|DIST.| #1 | #2 | O.P. |DIST.| #1 | #2 | O.P. |DIST.| #1 | #2 | O.P. | DIST.| #1 | #2
Applied vacuum at wellhead (inches w.c.) = 8 | 21 10 | 20 291 28 21 | 1.8
Applied vacuum at blower (inches w.c.) = 115 20 11 | 20 10 | 21 33| 10
Velocity (ft/min) =, 400 | 600 400 | 750 600 | 3050 3000} 500
Flow (cfm) =) 8.7 1131 87 ]164 13.1] 66.5 65.41 109
PID at carbon inlet (ppmv) = 001 0.0 00] 0.0 09| 88 49 1 0.0
PID at carbon outlet (ppmv) = 00 1] 0.0 00| 00 001 00 001 0.0
r Observation Point/ Distance&Direction/ Observed Vaccuum | FA4-6[41'NW| 0.10 | 0.02 | FA4-7 | 46 W | 0.00 | 0.00  FA4-10| 3¢ W | 0.05 | 0.21 § FA4-12| 45'W | 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-7| 19 W | 0.00 | 0.00 | FA4-8 |32’ NW]| 0.18 | 0.25 | FA4-12|22'NW| 0.05 | 0.22 | FA4-14|21'NW]| 0.06 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum| FA4-8] 23'N | 0.02 | 0.02 | FA4-10] 22'N | 0.20 | 0.26 | FA4-13]13'NE| 0.42 | 2.50 ] FA4-15| 23'NE{ 0.02 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum|FA4-1Q0 42N | 0.00 | 0.00 { OW-2{ 23'W | 0.00 | 0.00 | FA4-9 | Note (1) FA4-17| 57'NE| 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum| OW-2{ 5E | 0.00 | 0.00 { FA4-9 | Note (1) FA4-11|Note (1)
Observation Point/ Distance&Direction/ Observed Vaccuum| FA4-9| Note (1) FA4-11| Note (1)

*The vaccum gauge on the blower was not working properly. T
NR-no reading was taken

(1) Not tested. Wasps present.

O.P.: Observation Point

DIST.: distance from extraction well as measured in the field. A
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Table 1
Vacuum Test Log Sheets
Metro-North OU-II, Croton-on-Hudson, New York

EXTRACTION WELL-i VE4-8 VE49 VE4-10 VE4-11
KOBSERVATION POINT/ DISTANCE/ CONDITION # OP. |DIST.| #1 | #2 | OP. |DIST.| #1 | #2 | #3 | O.P. | DIST.| #1 #2 1 O.P. | DIST.| #1 #2
Applied vacuum at wellhead (inches w.c.) = 281 21 7 | 20 5 15 4 20 | 55
Applied vacuum at blower (inches w.c.) = 7 | 27 85]1265] 6 325] 75 20 | 75
Velocity (ft/min) = 500 | 2350 980 | 2250| 890 4800 | 2100 3800 | 1600
Flow (cfm) = 1091512 214 49.1] 198 104.6] 45.8 82.8 | 349
PID at carbon inlet (ppmv) = 001 0.0 24 | 55 | NR 00 | 0.0 30.1| 134
PID at carbon outlet (ppmv) = 001 00 0.0 | 0.0 | NR 0.0 | 00 00 | 00
Observation Point/ Distance&Direction/ Observed Vaccuum | FA4-15]18'SW| 0.01 | 0.08 | FA4-15]55' SW| 0.00 | 0.04 | 0.00 | FA4-16] 52'SW| 0.09 | 0.06 | FA4-17| NR | 0.00 | NR
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-16] 35'N | 0.00 | 0.06 | FA4-16| 45 W | 0.00 | 0.01 | 0.01 JFA4-18] 25N | 4.50 | 1.50 JFA4-18| NR | 0.22 | 0.10
Observation Point/ Distance&Direction/ Observed Vaccuum| FA4-17| 177 NE| 0.01 | 0.10 | FA4017] 23'SW| 0.01 { 0.04 | 0.03 | FA4-19| 22'S | 1.50 | 0.52 | FA4-19|49'NwW]| 1.30 | 0.35
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-18 0.00] 0.03 | FA4-18]| 20'N | 0.06 | 0.22] 0.11 | FA4-20| 21'E | 2.10 | 0:62 | FA420|19'SW| 2.20 | 0.06
Observation Point/ Distance&Direction/ Observed Vaccuum FA4-20|50'NE| 0.01 | 0.02] 0.01 | FA4-22| 61'E | 0.30 { 0.10 | FA4-21{23'NE| 1.75 | 0.46
Observation Point/ Distance&Direction/ Observed Vaccuum| | | FA4-22| 25'SE| 1.95 | 0.57
*The vaccum gauge on the blower was not working properly. T
NR-no reading was taken
(1) Not tested. Wasps present.
O.P.: Observation Point
DIST.: distance from extraction well as measured in the field. A
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Table 1

Vacuum Test Log Sheets

Metro-North OU-II, Croton-on-Hudson, New York

EXTRACTION WELL VE4-12 VE4-13
BSERVATION POINT/ DISTANCE/ CONDITION # OP. | DIST. | #1 | #2 | #3 | O.P. | DIST.| #1 #2
Applied vacuum at wellhead (inches w.c.) =, 20 | 65| 21 20 8
Applied vacuum at blower (inches w.c.) = * * * * *
Velocity (ft/min) = 36001 1500 3600 1000 SEEI
Flow (cfm) = 785|327 785 21.8 | 12.6
PID at carbon inlet (ppmv) = 175 0.0 | 30.1 16 | 00
PID at carbon outlet (ppmv) = 001 001 0.0 0.0 1] 00
Observation Point/ Distance&Direction/ Observed Vaccuum | FA4-21 | 60'NNE| 0.23] 0.15] 0.23 | FA4-21| NR | 0.00 | NR
Observation Point/ Distance&Direction/ Observed Vaccuum| FA4-22 | 24'NNE| 2.40 ] 0.74 | 2.40 | FA4-23] NR | 0.22 ] 0.10
Observation Point/ Distance&Direction/ Observed Vaccuumf FA4-23 |22' NNW| 3.30 | 1.40 | 3.60 | FA4-24]|49'NW] 1.30 | 0.35
Observation Point/ Distance&Direction/ Observed Vaccuum| FA4-24] 25'Ssw| 1.30 | 0.42 | 1.40 | FA4-25]19'SW| 2.20 | 0.06
Observation Point/ Distance&Direction/ Observed Vaccuum
Observation Point/ Distance&Direction/ Observed Vaccuum |

*The vaccum gauge on the blower was not working properly. T
NR-no reading was taken

(1) Not tested. Wasps present.

O.P.: Observation Point

DIST.: distance from extraction well as measured in the field. )

|
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TABLE 2
AIR RADIUS OF INFLUENCE MEASUREMENTS
METRO-NORTH OU-II, HARMON YARD, NEW YORK

EXTRACTION WELL VE4-2
Extraction Well Open Observation Well Closed Observation Well Open Observation Well
VE4-2 (Extraction Well) FA4-3 FA44 FA4-5
TIME LEL 0O, TIME LEL 0O, TIME LEL 0, TIME LEL O,
11:00 0.0% 19.5% 10:42 0.0% 13.9% 10:49 0.0% 5.9% 10:34 0.0% 15.6%
11:25 0.0% 20.0% 11:22 0.0% 16.3% 11:40 0.0% 7.0% 11:32 0.0% 18.1%]
13:01 0.0% 19.6% 12:45 0.0% 18.9% 12:52 0.0% 12.2% 12:58 0.0% 17.3%)
13:37 0.0% 20.2% 13:25 0.0% 18.9%| 13:31 0.0% 6.4% 13:35 0.0% 17.0%
14:15 0.0% 20.4% 14:02 0.0% 19.3% 14:08 0.0% 6.2% 14:13 0.0% 17.6%
14:49 0.0% 20.6% 14:35 0.0% 19.8% 14:42 0.0% 6.3% 14:47 0.0% 17.7%
EXTRACTION WELL VE4-4
Extraction Well Closed Observation Well Open Observation Well Open Observation Well
VE4-4 (Extraction Well) FA4-7 FA4-8 FA4-9
TIME LEL 0, TIME LEL O, TIME LEL O, TIME LEL O,
11:59 0.0% 20.3% 11:51 0.0% 18.3% 12:03 >100% 9.8% 12:11 >100% 19.1%
13:30 0.0% 20.8% 13:27 0.0% 15.1% 13:24 >100% 9.6% 13:05 >100% 16.6%
13:56 0.0% 20.6%)| 13:59 0.0% 14.4% 13:41 >100% 7.9% 13:40 >100% 18.3%)
14:24 0.0% 20.6% 14:29 0.0% 15.2% 14:00 >100% 4.6% 14:04 >100% 18.5%)|
14:57 0.0% 20.7%| 14:53 0.0% 14.2% 14:34 >100% 4.5% 14:26 81.0% 19.0%]
EXTRACTION WELL VE4-7
Extraction Well Closed Observation Well Open Observation Well Open Observation Well
VE4-7 FA4-13 FA4-14 FA4-15
TIME LEL 0, TIME LEL 0O, TIME LEL 0, TIME LEL 0O,
9:00 33 18.0% 9:01 >100% 3.9% 8:50 >100% 14.2% 8:58 20.0% 12.2%
9:41 11.0% 19.1% 9:40 >100% 4.5% 9:37 4.0% 20.5% 9:44 0.0% 17.4%)|
10:11 9.0% 19.5% 10:18 >100% 3.2% 10:14 0.0% 20.5% 10:21 2.0% 15.6%]
10:52 2.0% 20.2% 11:01 >100% 3.2% 10:59 0.0% 20.7% 11:03 4.0% 15.1%i
11:22 2.0% 20.4% 11:37 >100% 6.6% 11:26 0.0% 20.7% 11:30 2.0% 16.9%




Table 3
Area 4 Testing - NAPL Thickness, LEL, and Oxygen Content
Metro-North OU-II Harmon Yard, Croton-on-Hudson, New York

Monitoring |Depth to Water(Depth to Product]  Product LEL O, |Free-Phase| Residual Comments

Point (ft) (f) Thickness (ft) | (%) (%) | NAPL (1) | NAPL (2)

VE4-1 9.21 - - 1.0 9.2 X

VE4-2 8.38 - - 0.0 15.1

VE4-3 9.32 - - 0.0 14.8

VE4-4 8.20 - - 5.0 16.3

VE4-5 12.30 8.88 3.42 4.0 19.9 b bad seal on well
VE4-6 10.53 8.05 2,48 99.0 9.6 X

VE4-7 7.61 - - 30.0 2.0 X

VE4-8 7.77 - - 2.0 9.2 X

VE4-9 8.24 - - 16.0 17.9 X
VE4-10 12.26 - - 17.0 104 X
VE4-11 14.93 - - 4.0 8.5 X
VE4-12 13.55 - - 5.0 8.9 X some odor detected
VE4-13 11.27 - - 0.0 18.1

FA4-1 7.02 - - 0.0 19.3

FA4-2 12.85 - - 2.0 19.5

FA4-3 9.15 - - 0.0 16.5

FA4-4 NA NA NA

FA4-5 8.13 - - 0.0 16.5

FA4-6 13.95 - - 3.0 16.5

FA4-7 9.11 - - 40.0 14.2 X

FA4-8 17.25 14.10 3.15 36.0 2.8 X X product to bottom of well
FA4-9 11.70 8.27 3.43 94.0 17.5 X X
FA4-10 14.86 12.02 2.84 97.0 8.3 X b
FA4-11 12.25 8.95 3.30 56.0 48 X X
FA4-12 14.88 12.48 2.40 >100 12.6 X X
FA4-13 12.30 9.25 3.05 55.0 4.5 X X
FA4-14 11.71 10.64 1.07 66.0 5.9 X X
FA4-15 7.82 - - 75.0 6.1 X
FA4-16 11.89 11.33 0.56 39.0 32 X X
FA4-17 8.14 - - 3.0 10.8 X
FA4-18 11.35 9.86 1.49 50.0 4.0 b X strong odor detected
FA4-19 15.90 13.89 2.01 56.0 4.6 X b strong odor detected
FA4-20 12.37 - - 66.0 5.3 x
FA4-21 13.35 - - 14.0 11.2 X
FA4-22 12.93 - - 3.0 6.6 X
FA4-23 13.01 - - 23.0 54 X
FA4-24 11.51 - - 12.0 6.2 X
FA4-25 12.02 - - 0.0 17.5

Ow-2 8.30 - - 0.0 7.5 X

OwW-4 11.58 84 - 50.0 4.0 X
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Metro-North Commuter Railroad Company
Harmon Railroad Yard, Operable Unit 11
DEC Site # 360010
In-Field Testing for NAPL Areas L2 and L4
18 September 2001

Introduction

Construction of the Metro-North Commuter Railroad Company (Metro-North) Harmon
Railroad Yard (“Yard”) Operable Unit IT (OU-II) remedy is currently underway. This remedy
entails removal of non-aqueous phase liquid (NAPL) utilizing a vacuum enhanced NAPL
removal (VENR) technology. Prior to design and construction of this remedy, pilot testing was
conducted at the Yard to determine spacing for the vacuum extraction and air inlet wells to be
installed as part of the remedy.

As indicated in Section 2.1.1 of the NYSDEC-approved Final, 60% Submittal, Engineer’s Report,
Operable Unit I Remedial Design, Metro-North Harmon Yard, dated 12 July 2000 ("60% Submittal”):

» sufficient pilot testing information was obtained to locate wells in NAPL Areas L1 and L3;

e due to the limited number of observation wells available during pilot testing in NAPL Area
L2, additional testing was needed after additional wells were installed to confirm well
spacing in this area; and

o due to the heterogeneous subsurface conditions in NAPL Area L4, additional testing was
needed after additional wells were installed to confirm well spacing in this area.

To allow the Remedial Design to proceed, conservative spacing was assumed for the wells
located in NAPL Area L2 and L4 and additional in-field testing was planned after well
installation to confirm that wells spacing was adequate in these NAPL Areas. This document
presents the results of this testing, interpretation of the results and recommendations regarding
the need for additional wells.

Scope

As discussed in NYSDEC-approved Operable Unit II Effectiveness Monitoring Plan, Harmon
Railroad Yard Operable Unit II, dated 2 November 2000, OU-II NAPL is distributed between two
general locations:

e free-phase NAPL located at or near the current water table surface; and
e residual NAPL within the historical water table fluctuation zone (i.e., the smear zone).

As discussed in that report, the majority of OU-II NAPL is comprised of residual NAPL and
limited free-phase NAPL is present.

As discussed in the 60% Submittal and EMP, air, which is supplied to the formation through air
inlet wells, will be drawn through subsurface soil using a series of vacuum wells. This induced
air flow will: (1) remove NAPL by promoting biodegradation of residual and free phase NAPL;
and (2) transport free-phase NAPL towards the recovery wells by inducing a pressure gradient.
Although VENR also promotes volatilization, due to the limited minimal volatile content of the
OU-II NAPL, removal through volatilization would be minimal. Vacuum extraction wells and
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air inlet wells must be properly spaced to ensure that sufficient air flow is supplied to the
subsurface to induce a pressure gradient in areas of free-phase NAPL and provide sufficient
oxygen in areas of free phase and residual NAPL.

If the pneumatic response at a well located near an operating extraction well is equal to or
greater than 0.1-inch water column (w.c.), a pressure gradient sufficient to enhance NAPL
removal is present at that location. The distance at which the pneumatic response is equal to
0.1-inch w.c. is called the pneumatic radius of influence. In contrast, if the observation well
exhibits an increasing soil gas oxygen concentration and a soil gas oxygen concentration greater
than 5% during VENR operation, the well is within the oxygen radius of influence of the
extraction well. As discussed in Addendum No. 1, Pilot Test Results Report, Metro-North Harmon
Yard, dated 18 October 1999, the oxygen radius of influence in a formation is generally greater
than the pneumatic radius of influence.

Since pneumatic response is more conservative and easier to test, the wells located in NAPL
Areas L2 and L4 were first evaluated for pneumatic response and then evaluated for oxygen
radius of influence, where needed. Provided the extraction well exhibited acceptable pneumatic
radius of influence, it would automatically exhibit acceptable oxygen response.

Following is a discussion of the in-field testing results.
Findings

Pneumatic testing of all the extraction wells located in NAPL Areas L2 and L4 was conducted
from 17 to 19 July 2001. The results of the pneumatic testing are provided in Table 1. The
VENR system was operated at a number of vacuums at each extraction well and the pneumatic
response was recorded at the surrounding wells. The VENR system operating conditions and
the pneumatic responses are presented in Table 1.

The information provided in this table was then reviewed to determine the pneumatic response
at 20 inches w.c. of applied vacuum (the design condition) and the corresponding air flow rate
at this pressure. As shown in Table 1, an acceptable pneumatic response was observed under
these conditions in the NAPL Area L2 vacuum extraction well, VE2-1, and the eastern and
central NAPL Area L4 vacuum extraction wells (i.e., VE4-5, VE4-6, VE4-8 through VE4-13).
Acceptable pneumatic responses were also observed at lower vacuums in some of these wells.

As shown in Table 1, an acceptable pneumatic response was not observed in the five (5) western
wells and one central well in NAPL Area L4 (i.e., VE4-1 through VE4-4 and VE4-7). Oxygen
response testing was therefore performed for a representative number of these wells. Wells
VE4-2, VE4-4 and VE4-7 were selected for testing. During the oxygen response testing: (1) one
adjacent air inlet well was closed so that representative soil gas conditions could be measured;
and (2) three air injection wells remained open to allow air introduction into the subsurface.
This in-field testing results are considered to be a conservative estimation of operating
conditions since: (1) all air injection wells will be open during full scale operation; and (2) forced
air will be supplied into all of the air injection wells during full scale operation. The VENR
system was operated for 2.5 to 4 hours. During that time, soil gas samples were periodically
collected from the opened and closed air inlet wells and monitored for oxygen concentrations.
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The results of this testing are presented in Table 2. As shown in this table, the oxygen
concentrations in both the open and closed wells surrounding VE4-7 steadily increased during
VENR operation, and the soil gas oxygen concentration was greater than 5% (the lower limit for
biodegradation). These factors indicate an acceptable oxygen influence. The results for the
other two wells were not as definitive. Soil gas oxygen concentrations in the closed wells
surrounding VE4-2 and VE4-4 initially decreased, but then began to increase. The soil gas
oxygen concentration in VE4-2 increased above the threshold of 5%. It appears that VE4-4 may
have reached the threshold concentration had it been operated longer. Although the results for
VE4-2 and VE4-4 were not as definitive as VE4-7, there was an oxygen influence in the closed
wells and they reached or likely would have reached the threshold oxygen limit. Thus, the
oxygen response is likely adequate for the NAPL L4 western wells.

To confirm that the wells were adequately spaced to address OU-II NAPL in the NAPL Area L4,
additional data was collected from all NAPL Area L4 vacuum extraction and air inlet wells.
This included: NAPL thickness measurements and soil gas oxygen concentrations and soil gas
combustibility (i.e., % of LEL) under non-VENR conditions. This information is provided in
Table 3. Measurable NAPL thickness in a well indicates that free phase NAPL is present in the
subsurface at some thickness. Due to the consumption of oxygen to biodegrade NAPL, low soil
gas oxygen concentrations and elevated LEL readings were observed in most of the wells
containing free phase NAPL. Residual NAPL is also assumed to be present in all areas
containing free phase NAPL. In the absence of measurable NAPL thickness in a well, low
oxygen concentrations and/or elevated LEL readings are believed to be an indication that
residual NAPL is present in subsurface soil adjacent to these wells.

Review of Tables 1, 2 and 3 indicate that sufficient pneumatic influence and /or oxygen
influence is present around wells containing free-phase or residual NAPL to promote NAPL
removal through VENR.

Conclusion

The in-field VENR testing results demonstrate that the constructed VENR extraction well
spacing for NAPL Areas L2 and L4 is adequate and that no changes to the number or spacing of
vacuum extraction or air inlet wells are needed. As a result, neither additional wells nor
changes to well locations are needed.

In addition to evaluating the well spacing, the air flow rates observed during the pilot study
were also reviewed to confirm the blower sizing (see Table 1). Air flow rates observed during
the recent in-field testing were, in general, higher than those observed in the NAPL Area L4
pilot test well. Consequently, the design has been modified to increase the size of the blower
and associated equipment and piping. These changes are summarized in Attachment A.
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Table 1
Vacuum Test Log Sheets
Metro-North OU-II, Croton-on-Hudson, New York

lExTRACTION WELL

VE2-1 VE4-1 VE4-2 VE4-3

IOBSERVATION POINT/ DISTANCE/ CONDITION # O.P.|DIST.| #1 | #2 J OP.|DIST.| #1 | #2 | #3 | O.P. |DIST.| #1 | #2 | OP. |DIST.| #1 | #2
Applied vacuum at wellhead (inches w.c.) = 20 | 11 3 20 | 33 8 26 20 | 2.3

Applied vacuum at blower (inches w.c.) = 23 | 21 25 ] 26 | 43 9 21 27 9
Velocity (ft/min) = 475 | 225 600 | 25001 3600 450 | 850 2900| 470
Flow (cfm) = 104 49 13.1| 545 785 9.8 | 185 63.2 1 10.2

PID at carbon inlet (ppmv) = 207|114 00] 00| 00 00 ] 00 001 0.0

PID at carbon outlet (ppmv) = 0.0 | 0.0 00| 001 00 00| 0.0 00| 0.0
Observation Point/ Distance&Direction/ Observed Vaccuum JAI2-1|27' NW| 3.70 | 2.50 { FA4-1|27' NW| 0.0 | 0.00 | 0.02 J FA4-2|31'SW] 0.00 | 0.02 | FA4-4|43'NW] 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum]Al2-2] 27’ NE| 1.00 | 0.68 | FA4-2| 17'sw{ 0.0 | 0.00 | 0.00 | FA4-3| 21'W | 0.00 | 0.02 J FA4-5{ 20'W | 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum§Al2-3| 30°'SE | 0.36 | 0.28 JFA4-3] 15E | 0.0 | 0.06 ] 0.09 | FA4-4| 19N | 0.02 | 0.02 | FA4-6| 20'N | 0.12 0.02
Observation Point/ Distance&Direction/ Observed Vaccuum FA4-4| 40'NE| 0.0 | 0.08 | 0.12 {FA4-5] 20'E | 0.00 | 0.00  FA4-7| 22°E | 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum| FA4-6| 44'NE| 0.00 | 0.00 | FA4-8] 45'NE| 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum| FA4-6| 44'NE| 0.00 | 0.00 J FA4-8]| 45'NE| 0.00 | 0.00

*The vaccum gauge on the blower was not working properly. The screw was removed and ERM's vacuum gauge was later used to obtain reading

NR-no reading was taken
(1) Not tested. Wasps present.
O.P.: Observation Point

DIST.: distance from extraction well as measured in the field. May not correlate exactly to the design spacing presented in Figure 1.

9/18/01
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Table 1
Vacuum Test Log Sheets
Metro-North OU-II, Croton-on-Hudson, New York

[ExTRACTION WELL VE4-4 VE4-5 VEA-6

VE4-7
IOBSERVATION POINT/ DISTANCE/ CONDITION # O.P.|DIST.| #1 | #2 | O.P. |DIST.| #1 | #2 | O.P. |DIST.| #1 | #2 | OP. {DIST.| #1 | #2
Applied vacuum at wellhead (inches w.c.) = 8 21 10 | 20 29| 28 21 | 1.8
Applied vacuum at blower (inches w.c.) = 11.5] 20 11 { 20 10 | 21 33| 10
Velocity (ft/min) = 400 | 600 400 | 750 600 | 3050 3000 500
Flow (cfm) = 8.7 | 131 8.7 | 164 13.1] 66.5 65.41 109
PID at carbon inlet (ppmv) = 001 0.0 00 ] 0.0 09 1] 88 49 | 0.0
PID at carbon outlet (ppmv) = 001 0.0 00| 0.0 001 0.0 00 1] 00
Observation Point/ Distance&Direction/ Observed Vaccuum § FA4-6|41' NW| 0.10 | 0.02 | FA4-7 | 46 W | 0.00 | 0.00 J FA4-10] 3¢ W | 0.05] 0.21 | FA4-12| 45 W | 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-7] 19'W | 0.00 | 0.00 § FA4-8 {32' NW] 0.18 | 0.25 | FA4-12]22' NW] 0.05 | 0.22 | FA4-14|21' Nw] 0.06 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-8| 23'N | 0.02 | 0.02 JFA4-10] 22'N | 0.20 | 0.26 | FA4-13| 13'NE| 0.42 | 2.50 | FA4-15]| 23' NE{ 0.02 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum]FA4-1( 42'N | 0.00 | 0.00 | ow-2 | 233w | 0.00 | 0.00 | FA4-9 | Note (1) FA4-17| 57'NE| 0.00 | 0.00
Observation Point/ Distance&Direction/ Observed Vaccuum] OW-2| 5E | 0.00] 0.00 | FA4-9 |Note (1) FA4-11|Note (1)
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-9 | Note (1) FA4-11]Note (1)

*The vaccum gauge on the blower was not working properly. T
NR-no reading was taken

(1) Not tested. Wasps present.

O.P.: Observation Point

DIST.: distance from extraction well as measured in the field. M
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Table 1
Vacuum Test Log Sheets
Metro-North OU-II, Croton-on-Hudson, New York

|lExTRACTION WELL VE4-8 VE4-9 VE4-10 [ e |
IOBSERVATION POINT/ DISTANCE/ CONDITION # OP. |DIST.| #1 | #2 | O.P. |DIST.| #1 | #2 | #3 | O.P. |DIST.| #1 | #2 | O.P. |DIST.| #1 | #2
Applied vacuum at wellhead (inches w.c.) = 28| 21 71201 5 15 4 20 | 55
Applied vacuum at blower (inches w.c.) = 7 27 851265| 6 325175 20 | 75
Velocity (ft/min) = 500 | 2350 980 | 2250] 890 4800 | 2100 3800 | 1600
Flow (cfm) = 1091 51.2 21.4149.1]19.8 104.61 45.8 82.8 | 349
PID at carbon inlet (ppmv) =/ 0.0 00 24| 55| NR 0.0 | 00 30.1 134
PID at carbon outlet (ppmv) = 001} 00 0.0| 00| NR 0.0 ] 00 0.0 | 0.0
Observation Point/ Distance&Direction/ Observed Vaccuum | FA4-15| 18'Sw{ 0.01 | 0.08 | FA4-15]55'SW| 0.00 | 0.04 | 0.00 | FA4-16|52'sw| 0.09 | 0.06 | FA4-17] NR | 0.00 | NR
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-16| 35'N | 0.00 | 0.06 | FA4-16| 45'W | 0.00 | 0.01 | 0.01 | FA4-18| 25'N | 4.50 | 1.50 | FA4-18] NR | 0.22 | 0.10
Observation Point/ Distance&Direction/ Observed Vaccuum| FA4-17| 17 NE| 0.01 | 0.10 | FA4017] 23'SW|{ 0.01 | 0.04 | 0.03 § FA4-19| 22's | 1.50 | 0.52 | FA4-19|49'NwW] 1.30 | 0.35
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-18 0.00 | 0.03 | FA4-18] 20N | 0.06 | 0.22 | 0.11 | FA4-20| 21'E | 2.10 | 0:62 | FA4-20| 19' sSW{ 2.20 | 0.06
Observation Point/ Distance&Direction/ Observed Vaccuum FA4-20|50'NE| 0.01 | 0.02{ 0.01 | FA4-22| 61'E | 0.30 | 0.10 | FA4-21| 23'NE] 1.75 | 0.46
Observation Point/ Distance&Direction/ Observed Vaccuum [ FA4-22| 25'SE| 1.95 ﬂ

*The vaccum gauge on the blower was not working properly. T

NR-no reading was taken
(1) Not tested. Wasps present.
O.P.: Observation Point

DIST.: distance from extraction well as measured in the field. M
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Table 1

Vacuum Test Log Sheets

Metro-North OU-II, Croton-on-Hudson, New York

XTRACTION WELL VE4-12
BSERVATION POINT/ DISTANCE/ CONDITION # OP. | DIST. | #1 | #2 | #3
Applied vacuum at wellhead (inches w.c.) = 201 65 21
Applied vacuum at blower (inches w.c.) = * * *
Velocity (ft/min) = 3600 1500 3600
Flow (cfm) = 7851 32.7 | 78.5
PID at carbon inlet (ppmv) = 175 0.0 | 30.1
PID at carbon outlet (ppmv) = 00] 001 00
Observation Point/ Distance&Direction/ Observed Vaccuum | FA4-21| 60'NNE| 0.23 ] 0.15] 0.23 | FA4-21] NR | 0.00 | NR
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-22|24'NNE| 2.40| 0.74 ] 2.40 JFA4-23] NR | 0.22 ] 0.10
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-23 |22' NNW| 3.30 | 1.40 | 3.60 | FA4-24]149' NW| 1.30 | 0.35
Observation Point/ Distance&Direction/ Observed Vaccuum] FA4-24| 25'SSW | 1.30 | 0.42 | 1.40 | FA4-25]19'SW| 2.20 | 0.06
Observation Point/ Distance&Dijrection/ Observed Vaccuum "
Observation Point/ Distance&Direction/ Observed Vaccuum Il

*The vaccum gauge on the blower was not working properly. 1
NR-no reading was taken

(1) Not tested. Wasps present.

O.P.: Observation Point

DIST.: distance from extraction well as measured in the field. M
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TABLE 2

AIR RADIUS OF INFLUENCE MEASUREMENTS

METRO-NORTH OU-1I, HARMON YARD, NEW YORK

EXTRACTION WELL VE4-2
Extraction Well Open Observation Well Closed Observation Well Open Observation Well
VE4-2 (Extraction Well) FA4-3 FA4-4 FA4-5
TIME LEL 0, TIME LEL O, TIME LEL O; TIME LEL 0O,
11:00 0.0% 19.5% 10:42 0.0% 13.9% 10:49 0.0% 5.9% 10:34 0.0% 15.6%
11:25 0.0% 20.0%] 11:22 0.0% 16.3% 11:40 0.0% 7.0% 11:32 0.0% 18.1%
13:01 0.0% 19.6% 12:45 0.0% 18.9% 12:52 0.0% 12.2% 12:58 0.0% 17.3%
13:37 0.0% 20.2% 13:25 0.0% 18.9% 13:31 0.0% 6.4% 13:35 0.0% 17.0%
14:15 0.0% 20.4% 14:02 0.0% 19.3%, 14:08 0.0% 6.2% 14:13 0.0% 17.6%
14:49 0.0% 20.6% 14:35 0.0% 19.8% 14:42 0.0% 6.3% 14:47 0.0% 17.7%)
EXTRACTION WELL VE44
Extraction Well Closed Observation Well Open Observation Well Open Observation Well
VE4-4 (Extraction Well) FA4-7 FA4-8 FA4-9
TIME LEL 0, TIME LEL 0O, TIME LEL O, TIME LEL 0,
11:59 0.0% 20.3% 11:51 0.0% 18.3% 12:03 >100% 9.8% 12:11 >100% 19.1%
13:30 0.0% 20.8% 13:27 0.0% 15.1% 13:24 >100% 9.6% 13:05 >100% 16.6%
13:55 0.0% 20.6%i 13:59 0.0% 14.4% 13:41 >100% 7.9% 13:40 >100% 18.3%)
14:24 0.0% 20.6% 14:29 0.0% 15.2% 14:00 >100% 4.6% 14:04 >100% 18.5%)
14:57 0.0% 20.7%, 14:53 0.0% 14.2% 14:34 >100% 4.5% 14:26 81.0% 19.0%
EXTRACTION WELL VE4-7
Extraction Well Closed Observation Well Open Observation Well Open Observation Well
VE4-7 FA4-13 FA4-14 FA4-15
TIME LEL 0, TIME LEL 0, TIME LEL 0O, TIME LEL 0,
9:00 33 18.0% 9:01 >100% 3.9% 8:50 >100% 14.2% 8:58 20.0% 12.2%
9:41 11.0% 19.1% 9:40 >100% 4.5% 9:37 4.0% 20.5% 9:44 0.0% 17.4%
10:11 9.0% 19.5% 10:18 >100% 3.2% 10:14 0.0% 20.5% 10:21 2.0% 15.6%
10:52 2.0% 20.2%| 11:01 >100% 3.2% 10:59 0.0% 20.7% 11:03 4.0% 15.1%
11:22 2.0% 20.4% 11:37 >100% 6.6% 11:26 0.0% 20.7% 11:30 2.0% 16.9%




Table 3

Area 4 Testing - NAPL Thickness, LEL, and Oxygen Content
Metro-North OU-II Harmon Yard, Croton-on-Hudson, New York

Monitoring |Depth to Water|Depth to Produc Product LEL O, |Free-Phase| Residual Comments
Point (ft) (ft) Thickness (ft) | (%) (%) | NAPL (1) | NAPL (2)
VE4-1 9.21 - - 1.0 9.2 X
VE4-2 8.38 - - 0.0 151
VE4-3 9.32 - - 0.0 14.8
VE4-4 8.20 - - 5.0 16.3
VE4-5 12.30 8.88 3.42 4.0 19.9 X X bad seal on well
VE4-6 10.53 8.05 2.48 99.0 9.6 X X
VE4-7 7.61 - - 30.0 2.0 X
VE4-8 7.77 - - 2.0 9.2 X
VE4-9 8.24 - - 16.0 17.9 X
VE4-10 12.26 - - 17.0 10.4 X
VE4-11 14.93 - - 4.0 8.5 be
VE4-12 13.55 - - 5.0 8.9 b some odor detected
VE4-13 11.27 - - 0.0 18.1
FA4-1 7.02 - - 0.0 19.3
FA4-2 12.85 - - 2.0 19.5
FA4-3 9.15 - - 0.0 16.5
FA4-4 NA NA NA
FA4-5 8.13 - - 0.0 16.5
FA4-6 13.95 - - 3.0 16.5
FA4-7 9.11 - - 40.0 142 X
FA4-8 17.25 14.10 3.15 36.0 2.8 X X product to bottom of well
FA4-9 11.70 8.27 343 94.0 17.5 X X
FA4-10 14.86 12.02 2.84 97.0 8.3 be X
FA4-11 12.25 8.95 3.30 56.0 4.8 X X
FA4-12 14.88 12.48 240 >100 12.6 X X
FA4-13 12.30 9.25 3.05 55.0 4.5 X X
FA4-14 11.71 10.64 1.07 66.0 5.9 X X
FA4-15 7.82 - - 75.0 6.1 X
FA4-16 11.89 11.33 0.56 39.0 3.2 X X
FA4-17 8.14 - - 3.0 10.8 X
FA4-18 11.35 9.86 1.49 50.0 4.0 X X strong odor detected
FA4-19 15.90 13.89 2.01 56.0 4.6 X strong odor detected
FA4-20 12.37 - - 66.0 5.3 X
FA4-21 13.35 - - 14.0 11.2 X
FA4-22 12.93 - - 3.0 6.6 X
FA4-23 13.01 - - 23.0 54 X
FA4-24 11.51 - - 12.0 6.2 X
FA4-25 12.02 - - 0.0 17.5
OW-2 8.30 - - 0.0 7.5 X
Ow-4 11.58 84 - 50.0 4.0 X X
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ATTACHMENT A

REQUIRED CHANGES FOR CONSTRUCTION OF VACUUM ENHANCED
NAPL RECOVERY SYSTEM AT OU-II

METRO-NORTH COMMUTER RAILROAD
CONTRACT NO. 9464
HARMON LAGOON REMEDIATION

CROTON, NEW YORK
Contractor: Envirotrac Environmental Services, Inc.
Site: Harmon Yard
Date: August 17,2001

SUMMARY

Certain changes to the design are required based upon recent pneumatic and
oxygen testing conducted by ERM in NAPL Area L4 of OU-II in Harmon Yard.
The changes for NAPL Area L4 will include furnishing and installing a larger
vacuum blower, moisture separator, carbon vessels, increasing the size of
selected yard piping, and changing associated instrumentation. No additional
extraction wells will be required. Specification Section 11374, “Soil Gas Extraction
Equipment” has been revised. All changes have been “tracked” and red-lined
(see attached document).

REQUIRED CHANGES (subject to DEC and MN approval)

e Vacuum Blower Assembly: Replace AMETEK Rotron Blower Model
EN707 (EN707F72MXL) X.P., 5HP, 3ph, 460V for Area L4, with AMETEK
Rotron Model EN858BA72WL, X.P., 7.5 HP, 3ph, 460V, (design flow: 220 cfm
@ 70 inches w.c. maximum flow 400 cfm @ 0 inches of w.c.) or approved
equal. See Paragraph 2.01A and 2.02C of the revised Specification Section
11374.

e Vapor/Liquid Separator: Assembly for Area L4 shall be equipped with
separator Model GX-60 rated for 500 cfm, 4-inch diameter inlet and outlet.
Separator unit has diameter of 20 inches and height of 57 inches. {NOTE:
Paragraph 2.01 of Contract Specification Section 11374 states that GX-60 unit is to
be provided. However, the Equipment List included at the end of Specification

ERM Page 1 of 3 Req'dChanges L4 BLOWER.doc
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Section 01010 indicates the GX-30 unit}. The separator unit shall be skid-
mounted, equipped with level control for the auto drain, with access port,
sight gauge and in-line filter. The separator shall be manufactured by J.E.
Gasho & Associates or approved equal. See Paragraph 2.01 and 2.04 of the
revised Specification Section 11374.

e Carbon Vessels: Replace the two (2) Carbtrol model G-2S units (rated
up to 300 cfm) for Area L4 with the Carbtrol model G-3S, (rated up to 500
cfm) or approved equal. The G-3S shall be furnished with 140 pounds of
carbon. See Paragraph 2.05 of the revised Specification Section 11374.

e Process Piping: Increase the diameter of the underground portion of
the PVC piping from 2" to 3" only for wells VE4-10, VE4-11 and VE4-12. The
soil gas extraction (SGE) inlet piping inside the building will remain 2"
diameter. The 2”X3” pipe reducers should be installed just outside the
building foundation. The piping for the three designated wells shall be 3”
diameter for the section from the reducer to the wellhead. Section A-A on
Contract Drawing C-5 calls for 3” piping inside the vaults in Area L4. Piping
for the remaining wells shall be 2” diameter.

e Instrumentation: For Area L4, replace the thirteen (13) Magnehelic
Differential Pressure Gauges (range 0-0.25 inches of water column) Model
2000-00AV, manufactured by Dwyer Instruments Inc. (used as Flow Indicator
for DS300 Flow Sensor) with thirteen (13) Magnehelic Gauges (range 0-2
inches of water column) Model 2002AV or approved equal. See Instrument
List in Specification Section 13420. The Flow Indicators shall be mounted on
SGE piping manifold inside building. In addition, supply the following as
spare units: two (2) (range 0-5 inches of water column) Model 2005 gauges
and two (2) (range 0-0.25 inches of water column) Model 2000-00AV gauges
or approved equal. These additional four (4) Magnehelic Gauges need to be
supplied for flow measurement under varying operating conditions.

¢ Instrumentation: For Area L4, replace the sixteen (16) vacuum gauges
(range 0-40 inches water column) by Dwyer Instruments, Inc. with thirteen
(13) vacuum gauges (range 0-60 inches water column) and two (2) vacuum
gauges (range 0-100 inches water column). The two (2) gauges with the 0-100
inch range shall be installed on the suction side of the blower assembly as
shown on Drawing PID-4. In addition, supply the following as spare units:
four (4) vacuum gauges (range 0-100 inches water column).

e Instrumentation: For Area L1/L2, replace the fifteen (15) vacuum
gauges (range 0-40 inches water column) by Dwyer Instruments, Inc. with
twelve (12) vacuum gauges (range 0-60 inches water column) and four (4)

ERM Page 2 of 3 Req'dChanges L4 BLOWER doc
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vacuum gauges (range 0-100 inches water column). The four (4) gauges with
the 0-100 inch range shall be installed on the suction side of the blower
assembly as shown on Drawing PID-2.

JUSTIFICATION:

The changes described above are required to optimize the remediation of NAPL
Area L4. Results of recent pneumatic and oxygen testing demonstrate that
higher airflow rates and vacuums are needed at selected L4 wells. These changes
are expected to enhance the biodegradation of the petroleum compounds that are
present in the subsurface soils of OU-II. The associated instrumentation is
needed for the larger blower and to measure operating parameters under
varying flow conditions.

* X % A X
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NYSDEC

625 Broadway, 12" Floor
Albany, NY 12233-7013
518-402-9814

Fax: 518-402-9819

Erin M. Crotty
Commissioner

To: Makesh Mehta Date: November 9, 2001

Fax #: | 212-499-4420 5, including cover

From: Gerard Burke

Subject: | MBE/WBE form
COMMENTS:
Makesh,

. Attached is the MBE/WBE forms for the EQBA program. Call me if you have any

questions.

Gerard



ARTICLE 2(d)
M/WBE-EEQO Utilization Plan
New York State Department of Environmental Conservation
(To be completed by each contractor/consultant and submitted to DEC for review)
Consultant/Contractor Name: Date:
Address: City: State: Zip:
Name and Title of Authorized Representative: Signature of Authorized Representative:
Name and Title of M/WBE Representative: Signature of M/WBE Representative:
Contract Description: Contract Number:
Projected M/WBE and EEO Summary
. 1
22ecent | $ Amount Percent | Number of Work
Employeers Hours
1. Total Dollar value of the Prime ' ° 5. Total No. Employees and work o | I
) Yo 100% l
Contract/product provided hours |
2. MBE goal applied to the contract Y% 6. Total goal for minority employees Yo
3. WBE goal applied to the contract Y% 7. Total goal for female employees Yo
4. M/WBE combined totals % 8. EEO combined totals %

11/98 V-15



SECTION1 - MBE INFORMATION  In order to achieve MBE goals, minority firms are expected to participate in the following manner:

MBE Firm Description of Work to be Done Projected Scheduled Contract Contract .‘

by MBE Contact Amount Contract Payment Completion
& Award Date Start Date Schedule Date

Name $
Address
City ‘

ST/Zip Date:
Phone

Name
Address
City
ST/Zip

| Phone

Name
Address
City
ST/Zip
Phone

Name $
Address
City

ST/Zip Date:
Phone

Name $
Address
City

ST/Zip Date:

Phone

11/98 V-16
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SECTION II - WBE INFORMATION  In order to achieve WBE goals, minority firms are expected to participate in the following manner:

WBE Firm Description of Work to be Done Projected Scheduled Contract Contruct
by MBE Contact Amount Contract Payment Completion
& Award Date Start Date Schedule Date

Name $
Address
City

ST/Zip Date:
Phone

Name ' $
Address
City

ST/Zip Date:
Phone '

Name $
Address
City

ST/Zip Date:
Phone

11/98 V-17



SECTION Il - EEO INFORMATION In order to achieve the EEO goals minorities and females are expected to be employed in the
following job categories for the specificd amount of work hours:

All Employees

Minority Employees _ “
|
|

Job Categories Total Work Hours of Males Females Black Asian Native Hispanic
Contract American

Officials/Managers

Professional

Technicians

Sales Workers

Office/Clerical

Craftsmen

Laborers

Service/Workers

TOTALS

11/98 o V-18
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Environmental

Memorandum Resources
Management
520 Broad Hollow Road
To: Gerard Burke (NYSDEC) f/‘[l;lt‘eliﬁleoNY i

(631) 756-8900

CC: Mukesh L. Mehta, P.E. (Metro-North Commuter Railroad) ~ #*7°6:8901 (fax)

Karen L. Timko, Esq. (Metro-North Commuter Railroad)
Carla Weinpahl (ERM)
John Iannone (Cody Ehlers Group)

From: Brian P. Morrissey (ERM)
File number: X7602.06 .
’}3 JN | 2

ERM.

2002
Date: 9 January, 2002 t
BUREAUOF
] ) ] CONSTRUCTION SERVICES
Subject: Documentation of Minor Changes

NAPL Area L1 Sheeting Wall Location and Depth
Metro-North Harmon Yard Operable Unit II Site,
Croton, NY (#3-60-010)

INTRODUCTION

The information presented in this memorandum documents the minor
changes to be made to the sheeting wall component of the remedy
selected for the Metro-North Commuter Railroad (“Metro-North”)
Harmon Railroad Yard (“Harmon Yard”) Operable Unit II Site (i.e., the
“QU-II Site” or the “Site”) in Croton, New York. The Site is listed on the
New York State Department of Environmental Conservation
("NYSDEC”) Registry of Inactive Hazardous Waste Disposal Sites (Site
No. 3-60-010). The key environmental condition to be addressed by the
remedy is the petroleum product present as non-aqueous phase liquid
("NAPL”). The NAPL is primarily comprised of petroleum product (i.e.,
diesel fuel) and is located in four areas around the former wastewater
equalization lagoon in the wastewater treatment area of Harmon Yard.
Polychlorinated biphenyls (“PCBs”) have been detected in some of the
NAPL found at the Site. The former wastewater equalization lagoon was
remediated in 1996 as part of the phase of this remedial project referred
to as Operable Unit I.

The remedy selected by the NYSDEC for the Operable Unit II phase of
this remedial project is defined in the Record of Decision (“ROD”) issued
by the agency on March 27, 1998. The remedy for the OU-II Site primarily
consists of the use of a technology referred to as vacuum enhanced NAPL
removal to biodegrade, pump and otherwise remove NAPL from
subsurface soil at the Site.

MetroNorth/X7602.06.01.1608
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As part of the OU-II remedy, a sheeting wall is to be installed on the
downgradient side of an area of NAPL located within several hundred
feet of the Hudson River. This area is referred to as NAPL Area L1 and
abuts the Harmon Yard property line in this area. Refer to Figure A,
attached. The purpose of the sheeting wall is to prevent NAPL in Area L1
from migrating to the off-site properties adjacent to Harmon Yard.

This sheeting wall is described in Section 7.6.1.5 and Figure 7-9 of the
Remedial Investigation and Feasibility Study Report (“R1/FS”) for the OU-II
Site (ERM; January 14, 1998). The need to install this sheeting wall as part
of the remedy for the OU-II site was reiterated most recently in
correspondence from Mr. Thomas Gibbons (NYSDEC) to Ms. Carla
Weinpahl (ERM) dated November 18, 1999, which stated:

“Steel sheeting will be installed downgradient of NAPL
Area L1 to a depth of about 16 feet, to below the base of the
NAPL layer. This sheeting will eliminate the potential for
the westward migration of NAPL to the Hudson River.”

The installation method, materials and other aspects of the sheeting wall
were defined in the following sections of the final design for the OU-II
Site, which were reviewed and approved by the NYSDEC:

e Specification Section 02300: Earthwork and Sheeting

e Drawing C-2: Site Plan With Location of Proposed Wells and
Sheet Piling

e Drawing C-3: Underground Field Piping Layout, NAPL Areas
L1,L2and L3

e Drawing C-7: Sheet Piling and Miscellaneous Civil Details

The final design was completed in September 1998 and was used with
other contract documents to select a remedial contractor (i.e., EnviroTrac
Environmental Services, Inc.) to install and begin operation of the
remedy for the OU-II Site. Field conditions encountered during the
implementation of the remedy indicated that certain minor changes
should be made to the design (i.e., the location and depth) of the sheeting
wall for Area L1. This memorandum describes the minor changes that
have been made to the design of the sheeting wall to address these field
conditions.

MetroNorth/X7602.06.01.1608
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The manner in which this document complies with NYSDEC
requirements for changes to a remedial plan is described in the following
section. The changes to be made to the location and depth of the sheeting
wall are shown on Figure A and are described in subsequent sections of
this document.

REGULATORY REQUIREMENTS

This memorandum has been prepared in accordance with the NYSDEC
Technical and Guidance Memorandum (“TAGM”) No. 4059 dated March
30, 1998 entitled Making Changes to Selected Remedies. As described in this
NYSDEC TAGM, the agency’s policy on changes to a remedy is
consistent with the National Contingency Plan ("NCP”) requirements for
remedy changes [40 CFR 300.450(c)(2)]. It is also consistent with U.S.
Environmental Protection Agency (“USEPA”) guidance on this issue, as
discussed in Section 8.6 (“Non-Significant Changes”) of Interim Final
Guidance on Preparing Superfund Decision Documents (OSWER Directive
9355.3-02; July 1989).

The NYSDEC classifies changes to a remedy as minor, significant or
fundamental. Changes to a remedy are classified based on the following
factors:

e The change to the scope of the remedy, such as the area, depth or
volume of material.

¢ The change, if any, to the performance of the remedy, such as the
ability to achieve the remedial goals.

¢ The change to the cost of the remedy.

As described below, the changes to the sheeting wall design are minor
changes and will have little to no effect on the scope, performance and
cost of the remedy for the OU-II Site. As discussed in TAGM #4059, the
basis for a minor change to a remedy is to be documented in the project
file. The TAGM also states that this documentation can take the form of a
memorandum. This memorandum constitutes the OU-II project file
documentation for the minor changes described below that have been
made to the design of the OU-II sheeting wall in NAPL Area L1.

MetroNorth/X7602.06.01.1608
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SHEETING WALL CONSTRUCTION CHANGES

The following describes the minor changes that will be made to the depth
and location of the NAPL Area L1 sheeting wall at the OU-II Site, as

shown on Figure A.

SHEETING WALL LOCATION CHANGES — The location of the OU-II sheeting
wall identified in the RI/FS and in the final design was a straight-line
installation along the northwest boundary of the Harmon Yard property
boundary near NAPL Area L1. The sheeting wall was to have been
installed between Harmon Yard and the road located near the perimeter
of two properties adjacent to Harmon Yard. As shown on Figure A, this
road is located next to Harmon Yard and at the edge (perimeter) of these
two adjacent properties. Hence, it is referred to in this memorandum as
the perimeter road. The sheeting wall, then, was to have been installed
adjacent to the perimeter road and on these two adjacent properties.

This straight-line location was a reasonable approach that provided a
physical barrier to NAPL migration along the entire extent of NAPL in
this area. It also provided a 5-foot minimum distance from the water
supply line located beneath the center of the perimeter road and the
sheeting wall. This 5-foot minimum distance is needed to protect the
water line during installation of the sheeting wall.

As part of its construction support work during this project, ERM
verified the specific location of the water supply line in the area where
the sheeting wall was to have been installed. In September 2001, ERM
determined that the water supply line was installed beneath the center of
the perimeter road except in the northern portion of the sheeting wall
area. The water line was installed in this northern area across the
perimeter road, i.e., from the center of the road to the edge (Harmon
Yard or western side) of the perimeter road. This placed the water line in
this northern area in the same location that was to be used to install the
sheeting wall.

ERM addressed this conflict by altering the configuration of the sheeting
wall in this northern area. As shown on Figure A, the northern 80-foot
length of the 200-foot sheeting wall will be relocated about 20 feet closer
to Harmon Yard. This 80-foot northern section of the sheeting wall will
be installed on Harmon Yard property. The location of the southern 120-
foot length of the sheeting wall will remain the same, i.e., at the edge of
the perimeter road. This 120-foot southern section of the sheeting wall
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will be installed on the adjacent off-site property. None of the OU-II
sheeting wall will be installed on the adjacent property that is located in
the northern section of the sheeting wall, although access to that property
will probably be needed during installation. As shown on Figure A, two
60° angles and a 20-foot additional length of sheeting wall have been
included in the new sheeting wall configuration to connect the southern
and northern portions of the sheeting wall. The reconfigured sheeting
wall will provide a continuous physical barrier to NAPL migration from
Area L1.

SHEETING WALL DEPTH CHANGES - As discussed above, the
configuration (horizontal location) of the OU-II sheeting wall was revised
to address the presence of a water supply line in the northern (i.e., Half
Moon Bay) area. In addition, there is a slight (i.e., 2-foot to 4-foot) rise in
the topography (surface elevation) from Harmon Yard to the surface of
the perimeter road. ERM collected information on the depth to
groundwater along various sections of the sheeting wall to determine
whether the depth of the sheeting wall should be modified to address the
revised configuration and the elevation difference between Harmon Yard
and the perimeter road. As defined on Drawings C-3 and C-7 of the final
design (contract documents), the design called for the sheeting wall to be
installed to a depth of 16" below ground surface throughout its 200-foot
length. ERM collected the following depth to groundwater information in
September 2001 to determine whether the sheeting wall depth should be
modified:

MetroNorth/X7602.06.01.1608
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Well

Depth to
Groundwater @

Discussion

MW-A

14.8

This monitoring well is located immediately adjacent to the perimeter road
on the adjacent property in the northern section of the sheeting wall. As a
result, it measures the depth to groundwater at the perimeter road.

OwW-11

7.9

This well was installed within the Harmon Yard OU-II Site and measures
the depth to groundwater in this area of Harmon Yard. See also well OW-
12.

OW-12

8.0

This well was installed within the Harmon Yard OU-II Site and measures
the depth to groundwater in this area of Harmon Yard. See also well OW-
11.

OS-N

10.0

This well is located on the adjacent property in the southern section of the
sheeting wall, several feet from the perimeter road. It measures the depth
to groundwater near the perimeter in this southern section but it may not
be as representative of groundwater depth conditions at the perimeter
road as MW-A, which is located less than 1’ from the perimeter road.

1. Represents feet below ground surface.

Groundwater elevations are typically at their lowest levels in August and
September and the amount of precipitation during August and
September of 2001 was less than normal. As a result, the use of
groundwater elevations from September 2001 was a reasonably
conservative approach to this analysis. In addition, studies conducted at
the OU-II Site and throughout Harmon Yard have determined that the
rise and fall of surface water elevations in the Hudson River due to tidal
action have little to no effect on groundwater elevations in these areas.
Tidal fluctuations were studied during the OU-I Remedial Investigation
in 1989, The Harmon Yard Field Investigation in 1994 and, most recently,
during the OU-II Site pilot test conducted in 1999. All of these studies
have demonstrated that changes in groundwater elevations due to tidal
action ranged from no changes to a change of approximately 2 inches in
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groundwater elevations. The most recent 1999 study (Section 2.1, OU-II
Pilot Test Results Report; ERM; July 1999) reported that groundwater
elevations in the OU-II NAPL Area L1 only fluctuated approximately
0.05 feet (0.6 inches) over a 26-hour period.

As a result, the September 2001 water table data collected by ERM and
used in this analysis addresses the potential changes in water table
elevations that may occur due to seasonal variations and tidal
fluctuations.

As discussed above, the OU-II sheeting wall will be installed adjacent to
the perimeter road in this southern section and on Harmon Yard
property in the northern section. These two sections will be joined to
form a continuous barrier. The September 2001 water level data was used
to determine whether the 16-foot sheeting wall depth should be revised
in the southern, northern or both sections of the sheeting wall. As
discussed below, ERM concluded that the sheeting wall depth in the
southern section should be increased to 18 feet below ground surface and
the sheeting wall depth in the northern section should remain the same at
16 feet below ground surface (i.e., the current design depth). The depths
of the southern and northern sections of the sheeting wall are discussed
below.

Sheeting Wall Depth in the Southern Section — QU-II Sheeting Wall —~ The
southern section of the sheeting wall is to be installed on the off-site
property located immediately adjacent to the perimeter road. Well MW-
A is located immediately adjacent to the perimeter road in the northern
section. The depth to groundwater in this well was measured to be 14.8
feet below ground surface in September 2001. The elevation of the
perimeter road in the southern section is slightly lower than the elevation
of the perimeter road in the northern section. Nevertheless, ERM used
the approximately 15-foot below ground surface MW-A depth to
groundwater information as a worst case assumption for the depth to
groundwater near the southern portion of the perimeter road. Depth to
groundwater in this area is probably less than 15 feet, as indicated by the
10-foot depth to groundwater in well OS-N. Based on this conservative
approach, the depth of the sheeting wall in this southern section adjacent
to the perimeter road has been revised from 16 feet to 18 feet below
ground surface. This 18-foot sheeting wall depth extends the sheeting
wall to at least 3 feet below the water table elevations measured in this
area in September 2001, when groundwater elevations are typically at
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their lowest level. This sheeting depth, then, is more than adequate to
address normal water table fluctuations and prevent the potential
migration of NAPL to off-site areas in the future.

Sheeting Wall Depth in the Northern Section - OU-II Sheeting Wall — The
northern section of the sheeting wall is to be installed on the NAPL Area
L1 section of the Harmon Yard OU-II Site. The surface of NAPL Area L1
is relatively flat and the groundwater depth information collected from
the on-site wells OW-11 and OW-12 are indicative of groundwater depth
conditions across this area. As shown in the table presented earlier in this
memorandum, the depth to groundwater in these two on-site monitoring
wells measured in September 2001 was approximately 8.0 feet below
ground surface. Based on this information, the depth of the sheeting wall
in this northern section of the sheeting wall will remain at 16 feet below
ground surface. This will extend the sheeting wall to at least 8 feet below
the water table in this area. This sheeting depth is more than adequate to
address normal water table fluctuations and prevent the potential
migration of NAPL to off-site areas in the future. As stated above, the
September 2001 water table data collected by ERM and used in this
analysis addresses the potential changes in water table elevations that
may occur due to seasonal variations and tidal fluctuations.

CLASSIFICATIONS: SHEETING WALL MODIFICATIONS AND
MINOR CHANGES

The changes to the depth and location of the OU-II sheeting wall are
minor changes to the OU-II remedy. These changes were compared to the
three criteria identified in the NYSDEC TAGM #4059 (i.e., scope,
performance and cost) to demonstrate that these changes are minor and
will have little or no effect on the OU-II remedy.

ScOPE — These changes do not affect the scope of this component of the
OU-II remedy. The reconfigured sheeting wall is still a 200-foot long
physical barrier installed 3 to 8 feet below the water table that will
provide a continuous barrier to NAPL migration from the OU-II Site.
There are no changes to the concept or the technology involved in this
component of the remedy.

MetroNorth/X7602.06.01.1608
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PERFORMANCE - These changes will not affect the performance of the
remedy. The NAPL in Area L1 will still encounter a physical barrier and
will not be able to migrate to the Hudson River. The reconfigured
sheeting wall will not adversely affect the vacuum enhanced NAPL
removal system that has been installed to remove OU-II NAPL.

CosT - The changes to the depth and location of the sheeting wall are
estimated to cost an additional $20,000. This is only 1.5% of the total
estimated capital construction cost of $1.4 million for the OU-II remedy
presented in Appendix J-5 of the RI/FS.

SUMMARY: SHEETING WALL MODIFICATIONS ARE MINOR CHANGES - As
discussed above, the depth and location changes to the OU-II sheeting
wall will have little to no effect on the scope, performance and cost of the
OU-II remedy. As a result, these sheeting wall modifications are minor
changes to the OU-II remedy and need only be documented with a
project file memorandum. This memorandum constitutes that
documentation.

MetroNorth/X7602.06.01.1608



HUDSON_~.
RIVER

N

A e

HARMON YARD
PROPERTY LINE

APPROXIMATE LOCATION
OF STORM WATER SEWER

APPROXIMATE LOCATION
OF SANITARY SEWER

APPROX. LOCATION OF WATER LINE

SHEETING WALL

PROPOSED
LOCATION

" X

VET-
All-g 7

VEr-g O»:mrva % x ~10 /
Y

(NOT iIN USE — NO POWER)
FIRE HYDRANT
&

OVERHEAD WIRES

NAPL AREA L1

NAPL AREA L2

80’

40°

APPROXIMATE GRAPHIC SCALE

LEGEND:

s
. SW——
— P —

o |, <
z = < |3
[®) o
— —~ =
= 4 o]l ©
s2z2| 2 ¢
D py - ~
S| = kil
L_LLNH_U o R Ol =
— ©
LBmﬁO L nPmv
<X g~ 2
= O 4 = e
o o = R ELS
vesl o] i [
prd WE o I [
Le=>o = 3
s |.o
ITrzo | o § |3z
S o
RS CO e
DEDMﬂw | s [
Ld @] g
73] <> |z o &
_— HN w a .
>0 = |- = = n
g2 >
=z g mN
4 < o] ]
= & 55 14
—~ _
] o
= o
W ~N
m )3
2%
_ —
— <
%) N =]
a8 = mZ
z Em v_AMnu
=z W Q _
— < O DO
O ¥ L ©»h.- =Z
z LJ r < o <C T
~— = ) S W =
SRE SCZG%R
WLy o 28 mw
X =nz= NI
W%__H_H_% WZRR_UO
LJ
WDYAWn_vIuRNMDX_DIu
-5 x RGMMY..E
_W_RLR_HRPOPNRMV!
EwowZo0 5 O ) < b
Lz g pn<
zovvam =%
S ERr
_ ; S,PMAﬁr\S
= G L
= O o O
x
@]
%)




Feb 14 pp2 02:53p EnviroTrac Ltd.

(508) 543-9940

LAWLER, :» ATUSKY & SKELLY ENGINEERS LLP
OUune Blue Hill . Taza, P.O. Box 1509, Pearl River INY 10965
&4 -735-8300, FAX:845-735-7466
E-MAIL: WERB: http://www.lmseng.com

FACSIN.ILE TRANSMISSION COVER PAGE

I Crevowdh  Rueke | From: Srelmumed leao
Compary: VY S P& Date: g —j4# —21002~
Pueneiie: ¢ S7R) #0- K7/ | dobo: st

Total Nurmiber of Pages inclvcing this cover page:

it

it vou do not receive alt of e pages indicated above or experience any transimission
sfobilams with this miessage, | lease call the sender at $14-735-8300.

Tirg oo
t;ll

ctheuked here, please cosi'irm_receipt by calling sender at 814-735-8300.

ey otherwise indicated or obwous from the nature of this ransmitiad. this message s intended only for
ithe use of the individual or entli- to which it is addressed and mav contain information that s privileged.
coatidencnls and exempt from cisclosure under sapplicable law. 1 the reader of this message is not the
mrended cecipient. or the 2mple ¢ or dgent responsible tor delivering the message 1o the infended recipient.
viarare hereby netificd that w e dissemination. disteibution. or copying oi this commumcation is stricily
peohibited, 1 vou Jive recei o d this communicavon 1n error please notih the sender imimediately by
teephone. Thank vou

) ECETVE
FEB | 4 2002

BUREAU OF
CONSTRUCTION SERVICES

Dok No Docurmentd 0NV EL S0 AME



Feb 14 p2 02:53p EnviroTrac Ltd.
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. LaWIEI",; 7 Blue Hill Pl
[ {{ uza
M{!tllSky Pearl River, New York 10965
X Ske“y 845.735-8300
. d Engineers ip 7
emorandum Enviranmental Science & Engineering Consultants
DATE: Feb 12, 2002 FILE NO. 3385-001
TO: Dale Konas, Site Manager
FROM: John Thornburg. Resident
RE: Deficiency List
CC: Mukesh Mehta, MNR
Kerry Garo, MNR

Rose-Ellen Cupo, MNR
Brian Morrisey. ERM
Rob DeGiorgio. LMS

Area L1/L.2
RTTE AT ER
YIPLETTH |
2/71/ 3003 ° —Install 62-moterized-valve {AV 202} in-the-extraction-line. Cvmp\-u,-'y( ;

2/33/2.00 17[, e Complete the electrical conduits

3+44+>0ey  +__lnstall the run time recorder (KQIR 201, KQIR 202) for motors ¢— &7/ ée on PLL

374/ loox.é e lnstall flow, temperaturc and differential pressure transmitters
(FT201, FE201, TT201, TE201, FE201, FT201, DPT 201, DPT 202)
comphetes] | o—Tinishihe-condensate-drim piping—
2/r3/ J.Doi‘- e Install the manual louver
covnrle,-l-e,{ l s InstalFmanvat-hand-pump-(P202)-
2/79/ /2003, * Seal all wall penetrations
2/a0/200L ¢ Install sight glass in the moisture separator
2/78/200), © Paintallsteel pipings
2.8/ DL o [Instali LEL detector (Lf:L 201)
279/ 01_ e Pressure test interior pipings
37707 0):'; e (Calibrate instruments
3//0 1-%. e Certify equipment
2/257p # o Tayg instruments, equipment, valves & pipes as specified in section 01180
7 | e _Provide erosion control over the finalgrade 7

L =4
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l
{
|
!
!
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2/18/0x
2/18/0x

2/2x7/0x
2/7/9/032.
/1970

2/t % /D>
2./25/0)

2 /ao/ 03

2/12/ o
2/20/ 03
:./14/ 02
3/¢6/0

(ohlr)d-ot

2/2y /60

Q:Wnybem'(
2-779/0 2

3/ /02
3/2 /0

3/a25/02]

2/25/03

2//8/02.
C’ﬁ’héﬁd

3/¢/ 02

comphatesd .
2/21/p2.

a/as/ox

02 02:53p EnviroTrac Ltd.

(508) 543-994p

¢ Finish all electrical wiring in the control room
a. circuit breakers
b. pull wires through conduits
c. terminate all instrument wires
o Seal between the steel door frame and the block.
e Secure and adjust the bottom of the door frame
e Secure the door stops
e Clean-Up
Area L3

o Install temperature gauge i the suction line
« —instaftram time recorder-tKQHR30P- 6 Wil be o PLLC
e [Install manual hand pump (P302)
o [Install sight glass in the moisture separator
e Install all heat tracings as indicated in the PID-3
o Install flow, differcntial pressure and temperature transmitters
(TT301, TE301, FT 301, F'E 301, DPT 301)
¢ -Instait-contrel,-metorstarter-panets—
o Install transformer including all required switch gears
o —Instal-all-required-conduits—
e Pressure test interior pipings
e Calibrate instruments
e Certify equipment
e Tag instruments, equipment, valves & pipes as specified in section 01180

e Clean-Up
Area L4

* Install after-cooler and related steel pipings

o -GCompletv-carbon-canister connections—

o Install-theruntime reeorder JCQIR-401-COQR-402)-for motors

e Install flow, temperature and differential pressure transmitters <— #V77 / be on PLC .
(FT401, FE401, FT402, FE402, TT401, TE401, TT402, TE402, DPT 401, DPT 402)

» —Instatt-the-condensate-drwm-with-eontainment—

¢ Complete the clectrical conduits

¢ Install vacuum relief valve (VRV 401)

e Install manual hand pump (P402)

/187 0a

Page 2 of 3
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2/ /0T
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2//9/ o
/1§71 on

>/r9/0Y
32-/25/0 3]
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EnviroTrac Ltd.

(508) 543-39940

Seal all wall penetrations
Install sight glass in the moisture separator

b—Paint-at-steckpipings— AL Steel APNpS

Install LEL detector (LEL 401)
All interior pipings need to be pressure tested
All instrumcents need to be calibrated
All equipment need factory certificates
Tag instrument, equipment. valves & pipes as specitied in section 01180
Erosion control over the final grade 3
Verily the capacity of the containment in the product tank (specified as 1000 gal dike,
section 13205-2.03-H.1)
Paint the containment of the product tank with red primer on both the interior and
exterior (section 13205-2.03-H.3)
Finish all clectrical wiring in the control room
~Completeair/product piprrigs———
Seal between the steel door frame and the block.
Secure and adjust the bottom of the door frame
Secure the door stops
Clean-Up

This list may not be all inclusive and is subject to revision.

Page 3 of 3



Feb 19 B2 07:50a EnviroTrac Ltd. (508) 543-93540

Fax Cover Pace

CATY-ARTS, FANGLETE EY
Company: MVSOEC
tas Phonw (5783 402 -7E/F ol Nyg: H#85-001
uwrpany Fhowe: (51g) Lip2 - FE/S

3¢ LSO

iTiey FEBRLASN 1T 2002 ,
v jest MUETRY ~AIORITr DEFSTHEMNy LSST
“roal Faoess & AT COVERN /

ited above or experience any

@, please call the sender at

the pages indie
R y ;

S fiee

Inless otherwise ndicated o0 ¢ bvious Drotn the nature of this transmivial, this messap: s
viend -4 only for the use of th ndividual or entity to which it is addressed and mzy contam
forngiioy ibat is priviteped.  Hideaiial, and exempd from disclosure under apphicable law,
i the reador of this messay 15 not the intended recipient, or the employee or ageni
. sponsibie for delivering the .« ssape to the iniended recipient, you are hereby notified that
iy diszerninaton, distitbuite:, or copying of this comunumication is strictly prohibited. 1
¢ au have received this conmie dication in emvor, please notify ihe sender immediately by
¢ - lephone, Thank you,

e YOl BEQUES M,




METRO-NORTH COMMUTER RAILROAD STATION
HARMON LAGOON REMEDIATION AT AREA OU-11

CONTRACT No. 9464

885-001

DEFICIENCY LIST
STATUS
TARGET 12 1.
AREA DESCRIPTION COMPLETIO § 5 g § COMMENTS
NDATE | § | 2 t 12
> | &

L1/L2 | Motor Operated Valve (AV202) - Install 02/11/02 X

L1/L2 | Electrical Conduits - Install 02/22/02 X

L1/L2 | Run Time Recorder (KQIRS) - Install Nor Applicable X | Integrated into PLC
L1/L2 | Transmitters (Flow, Temp., Diff.Press..) - Install 03/06/02 X Ordered - 2-4 Week Delivery
L1/L2 | Condensate Drum Piping - Install 02/11/02 X

L1/L2 | Manual Louver - Install 02/19/02 X

L1/L2 | Manpual Hand Pump - Install 02/12/02 X

L1/L2 | Wall Penetration - Seal 02/19/02 X

L1/L2 | Separator Sight Glass - Install 02/20/02 X

L1/L2 | Steel Piping - Paint 02/18/02 X

L1/L2 | LEL Detector - Install 02/18/02 X

L1/L2 | Interior Piping - Pressure Test 02/19/02 X

L1/L2 | Instrument - Calibration 03/11/02 X

L1/L2 | Instrument - Identification 02/25/02 X

L1/L.2 | Equipment - Certification 03/11/02 X

L1/L2 | Equipment - Identification 02/25/02 X

L1/L2 | Valves & Piping - Identification 02/25/02 X Submittal Pending

L1/L.2 | Erosion Control - Site Stabilization To Be Determined

L1/L2 | Circuit Breakers - Install 02/18/02 X

February 19, 2002 1of5 Lawler, Matusky Skelly Engineers LLP
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METRO-NORTH COMMUTER RAILROAD STATION
HARMON LAGOON REMEDIATION AT AREA OU-II

CONTRACT No. 9464

§85-001

DEFICIENCY LIST
STATUS
TARGET ~ T,
AREA DESCRIPTION COMPLETIO | E 2 B E COMMENTS
NDATE | & |% |5 |
g8 |z | &
L1/L2 | Wiring - Pull 02/18/02 X
L1/1.2 { Voltage Dividets - Resolve 02/19/02
L1/L2 | Voltage Dividers - Install To Be Determined
L1/L2 | Instrument - Terminate Wiring 02/27/02 X Pending Volt. Divider Resolution
L1/1L2 | Steel Doors - Seal 02/19/02 X
L1/L2 | Steel Doors - Adjust Stops 02/19/02 X
L1/L2 | Steel Doors - Secure Stops 02/19/02 X
L1/L2 | Clean-Up - General 02/25/02 X
20f5 Lawler, Matusky Skelly Engineers LLP

February 19, 2002
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METRO-NORTH COMMUTER RAILROAD STATION
HARMON LAGOON REMEDIATION AT AREA OU-II

CONTRACT No. 9464

885-001

DEFICIENCY LIST
STATUS
TARGET -
AREA DESCRIPTION COMPLETIO g 416 |8 COMMENTS
NDATE | & |§|§ |3
8 |lz | °®
L3 Temperature Gauges (Suction Line) - Install 02/20/02 X
L3 Run Time Recorder (KQIRS) - Install Not Applicable X | Integrated into PLC
L3 Transmitters (Flow, Temp., Diff Press..) - Install 03/06/02 Ordered - 2-4 Week Delivery
L3 Heat Tracing - Install 02/14/02 X
L3 Manual Hand Pump - Install 02/18/02 X
L3 Control Panels - Install 02/09/02 X
L3 Motor Started Panels - Install 02/09/02 X
L3 Separator Sight Glass - Install 02/20/02 X
L3 Interior Piping - Pressure Test 02/19/02 X
L3 Instrument - Calibration 03/11/02 X
L3 Instrument - Identification 02/25/02 X Submittal Pending
L3 Equipment - Certification 03/11/02 X
L3 Equipment - Identification 02/25/02 X Submittal Pending
L3 Valves & Piping - Identification 02/25/02 X Submittal Pending
L3 Wirint Pull To Be Determined
L3 Instrument - Terminate Wiring To Be Detenmined Pending Transmitters Delivery
L3 Transformer - Install 02/21/02 X Delivery Feb 21, 2002
L3 Switch Gear - Install 02/21/02 X Delivery Feb 21, 2003
13 Clean-Up - General 02/25/02 X
February 19, 2002 3of5 Lawler, Matusky Skelly Engineers LLP
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METRO-NORTH COMMUTER RAILROAD STATION
HARMON LAGOON REMEDIATION AT AREA OU-II
CONTRACT No. Y464

885-001

DEFICIENCY LIST
STATUS
TARGET - 12 1.
AREA DESCRIPTION COMPLETIO g '§ E : COMMENTS
N DATE % R
z |2
L4 After Cooler - Install 02/18/02 X
L4 Carbon Canister Piping - Install 02/11/02 X
L4 Vacuum Relief Valve (VRV 401) - Install 02/22/02 X
L4 Electrical Conduits - Install 02/21/02 X
L4 Run Time Recorder (KQIRs) - Install Not Applicable X { Integrated into PLC
L4 Transmitters (Flow, Temp., Diff Press..) - Install 03/06/02 X Ordered - 2-4 Week Delivery
L4 Condensate Drum Piping - Install 02/11/02 X
L4 Manual Hand Pump - Install 02/18/02 X
L4 Wall Penetration - Seal 02/19/02 X
L4 Separator Sight Glass - Install 02/20/02 X
L4 LEL Detector - Install 02/22/02 X
L4 Interior Piping - Pressure Test 02/20/02 X
L4 Instrument - Calibration 03/11/02 X
L4 Instrument - Identification 02/26/02 X Submittal Pending
L4 Equipment - Certification 03/11/02 X
L4 Equipment - Identification 02/26/02 X Submittal Pending
L4 Valves & Piping - Identification 02/26/02 X Submittal Pending
14 Erosion Control - Site Stabilization To Be Determined
L4 Above Ground Storage Tank - Install 02/25/02 X Delivery Wk Feb 25, 2002
February 19, 2002 40fS Lawler, Matusky Skelly Engineers LLP
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885-001
METRO-NORTH COMMUTER RAILROAD STATION
HARMON LAGOON REMEDIATION AT AREA OU-11
CONTRACT No. 9464
DEFICIENCY LIST
STATUS
TARGET 1,
AREA DESCRIPTION COMPLETIO | £ | 4 | & | 5 COMMENTS
NDATE | E|E|§ |3
gz | %
L4 Above Ground Storage Tank Piping - Install 02/25/02 X Delivery Wk Feb 25, 2002
L4 AGST Containment - Paint (Red / Inside & Outside) 02/25/02 X Delivery Wk Feb 25, 2002
14 Voltage Dividers - Resolve 02/19/02
L4 Voltage Dividers - Install To Be Determined
L4 Instrument - Terminate Wiring 02/22/02 X Pending Volt. Divider Resolution
14 Condensate Drum Level Float Switch - Install To Be Determinied
14 Conduit (Inj. Air Blower) - Safety Hazard / Raise To Be Determined
L4 Air Piping - Install 02/09/02 X
L4 Product Piping - Install 02/09/02 X
L4 Steel Doors - Seal 02/19/02 X
L4 Steel Doors - Adjust Stops 02/19/02 X
L4 Steel Doors - Secure Stops 02/19/02 X
L4 Clean-Up - General 02/25/02 X

Inactive indicates no action performed to date, however, action is necessary to be deemed functionally complete

February 19, 2002
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From: Mike Sandler <MSandler@Ilmseng.com>

To: "Gerard Burke (E-mail)" <gwburke@gw.dec.state.ny.us>
Date: 2/28/02 10:14AM
Subject: Waste Disposal

Per your request the Disposal Sites are as follows:

Michigan Disposal Waste Treatment Plant
49350 North 1-94 Service Drive

Belleville, Ml 48111

Manifest # 8666202

12 -Drums Containing Solids

EQ Resource Recovery, Inc.

36345 Van Born Road

Romulus, MI 48174

Manifest # 8666203

2 - Drums Containing Oil and Water

Michael Sandler, Chief Inspector

Lawler, Matusky & Skelly Engineers LLP

One Blue Hill Plaza

Pearl River, New York 10965

Telephone: (845) 735-8300 / Facsimile: (845) 735-7466

cC: Rob DeGiorgio <RDeGiorgio@Ilmseng.com>, "Mukesh Mehta (E-mail)"
<mehta@mnr.org>



New York State Department of Environmental Conservation ‘

Division of Environmental Remediation
Bureau of Construction Services, 12" Floor
625 Broadway, Albany, New York 12233-7013 )
Phone: (518) 402-9814 + FAX: (518) 402-9819 Eon M. Crotty
Website: www.dec.state.ny.us

MAR -6 2002

Ms. Karen Timko

Senior Environmental Counsel
Metro-North Commuter Railroad Co.
347 Madison Avenue, 12® Floor
New York, New York 10017-3739

Dear Ms Timko:

Re:  Harmon Railroad Yard, Croton-on -Hudson
NYS Site No. 3-60-010

The New York State Department of Environmental Conservation (NYSDEC) has
reviewed the Operation & Maintenance (O&M) Manual for Operable Unit 2 (OU-2) for the
referenced site. Below are the DEC’s comments:

1. Section 3.3: Vapor Treatment Systems - When sampling the off-gas using a PID, the air
that is to be sampled should be collected in a tedlar bag then the PID should be inserted
into the bag. Since a PID uses a calibrated flow of air past a bulb, sticking the PID into a
flowing air stream will cause inaccurate sample results.

2. A copy of this document must be on-site for as long as the system is operating.
If you have any questions, please contact Gerard Burke at (518) 457-9285.
Sincerely,

b ;;W’/

Robert C. Knizek, P.E.

Chief, Eastern Field Services Section
Bureau of Construction Services
Division of Environmental Remediation

cc: C. Manfredi, Region 3

GB\mj ,
bcc: R KA% k/G. Burkel}

Dayfile
burke 5/00:MNRR_O&M.wpd



14 March 2002

Robert C. Knizek, P.E.

Chief, Eastern Field Services Section

Bureau of Construction Services

Division of Environmental Remediation

New York State Department of Environmental Conservation
625 Broadway

Albany, New York 12233

Re:  Harmon Railroad Yard Site, Operable Unit II

NYSDEC Site No. 3-60-010
Response to NYSDEC Comment Letter on O&M Manual

Dear Mr. Knizek:

Environmental
Resources
Management

475 Park Avenue South
29th Floor

New York, NY 10016
(212) 447-1900

(212) 447-1904 (Fax)

:

MAR 18 207

BUREAU OF EASTERN
REMEDIAL ACTION

This letter is in response to your 6 March 2002 comment letter on the Operable
Unit II Operations and Maintenance (O&M) Manual. The O&M Manual will be
revised to address your comments. The revised plan will be transmitted to

your office upon completion.

Sincerely,

mwla SAT Ajems

Senior Project Manager

cc: Karen Timko (Metro-North)
Mukesh Mehta (Metro-North)
Gerard Burke (NYSDEC)
Brian Morrissey (ERM)

FAOU-II\CONSTRUCTION \response to DEC's comments on O&M Plan.doc

PRINTED ON RECYCLED PAPER @
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0U-2 2002
Descriptipn Quantity | Units | Unit Price | Dur, | Man Dnﬁ Laber § | Material | Equipment | Contracts | Total
. InsisHl signs and door closers on buildings 10 $3542518 1,052 § 6477
2, Fabricale and install grating pad for drums 5 2,710 276 | § 744 3,730
3. Blackiep arca from drain (o building 14 7,588 | 3,700 1,949 13,237
SUB TOTAL 29 $15723 | § 5028 |§ 2693
GRAND TOTAL $23.444
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PART 1 -
1.01
A
B.
1.02
A
1.03
A
B.
C.
D.
E.
F.
G.

SECTION 11374
SOIL GAS EXTRACTION EQUIPMENT

GENERAL
WORK INCLUDED:

The Contractor shall provide all labor, equipment and materials necessary to procure,
install, adjust, test and place in satisfactory operation the Soil Gas Extraction System. for
Area L1/L2, Area L3 and Area L4, as shown on the Contract Drawings and specified
herein.

The equipment shall be installed complete with vacuum blower explosion proof motor and
motor controls, flanged inlet and outlet, inlet filter, vacuum release valve, temperature
gauge, pressure gauge, vacuum gauge, sample ports and manual dilution air valve. The
unit shall be skid mounted and shall also be provided with a control panel, all accessories,
valves, special tools, base attachments, mountings, anchor bolts and other appurtenances
as specified or as may be required for satisfactory installation. A separately skid mounted
vapor/liquid separator tank, levei controls, transfer pump and appurtenances shali also be
installed complete with all appurtenances.

IDENTIFICATION:

The equipment shall be identified with the Equipment Identification Numbers: B201, B202,
B301 and B401 as shown on the Contract Drawings. A corrosion resistant nameplate,
securely affixed in a conspicuous place on the Equipment shall show the Equipment
Identification Number, Manufacturer's name or trademark and other such information as
Manufacturer may consider necessary.

CODES AND STANDARDS:

Underwriters Laboratories (UL) or Factory Mutual Ownering Division

National Electrical Code (NEC).

American Society of Mechanical Owners (ASME), Code Section 8, Division 1.

Nationa! Fire Code, National Fire Protection Association (NFPA).

FM, Factory Mutual.

AWS: Welding Code, Current Edition.

The Hydraulic Institute.

1.04 MANUFACTURER'S SPECIAL SERVICES

A Manufacturer shall be responsible to ensure that the Equipment is operational in
accordance with the Manufacturer's Operations and Maintenance Manua! and check-out
procedure.

B. It is the intent of this Specification that all components of the Equipment be provided by one
Manufacturer who shall have the sole responsibility of matching all components and
providing equipment which functions together as a system.

SOIL GAS EXTRACTION EQUIPMENT SECTION 11374-1
8/16/018/15/01 CONTRACT

NO. 9464



The Manufacturer shall provide the services of a qualified technical representative who
shall:

1. Inspect the installation of the Equipment furnished under this Specification.

2. Supervise the start-up and Manufacturer's standard check-out testing of the
Equipment.

3. Instruct the Owner's operating personnel in the maintenance and operation of the
Equipment.

4, Certify proper installation, start-up, and calibration of the Equipment.

5. Sign in and out of the office of the Owner each day the representative is at the
Project Site.

D. The services of the Manufacturer's representative shall be provided for a period of not less
than one (1) working day at the Project Site during installation of the Equipment, one (1)
day at the Project Site to observe performance testing, and one (1) day training. This total
of three (3) days may not necessarily be consecutive.

E. The time specified above is exclusive of travel time to and from Project Site and does not
relieve Manufacturer from providing sufficient service to place Equipment in satisfactory
operation. Any additional time required to achieve successful installation and operation of
the Equipment shall be at the expense of the Contractor.

1.05 TESTING:

A. All tests shall be conducted in accordance with Section 01400 — “Quality Requirements”
and the requirements specified herein.

B. Shop Tests:

1. Manufacturer's standard shop tests shall be conducted.

2. Defects or defective Equipment shall be corrected or replaced by the Contractor at
no additional cost to Metro-North.

3. The Equipment shall not be shipped to the Project Site until all defective
Equipment has been corrected or replaced.

C. Field Mechanical Tests:

1. After the Equipment has been installed, calibrated and serviced, the Contractor
shall perform a mechanical and electrical test of the Equipment through a full range
of operating conditions and control cycles. The Engineer must be present for these
tests.

2. The equipment shall be capable of operating in a satisfactory manner without
defects or operational difficulties.
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All defective Equipment or workmanship revealed by or noted during the tests shall
be corrected or replaced immediately by the Contractor at no additional cost to
Metro-North.

If necessary, tests shall be repeated until satisfactory results are obtained. The
cost of additional testing will be backcharged to the Contractor.

Contractor shall provide a copy of its standard start-up and check-out report for the
Equipment to the Engineer.

3

D. Field Performance Tests:

1. The Manufacturer shall observe all testing required to ensure that the Equipment
provided meets the mechanical and performance criteria specified in Section 3.03.
This performance testing shall be conducted by the Contractor only after the
Manufacturer has submitted the Equipment Manufacturer's Certification Form, and
within ninety (90) days after the Manufacturer's Certification has been received by
the Engineer.

2. The Contractor shall provide sampling and analytical methods to the Engineer for
approval prior to testing, and shall give the Engineer reasonable notice prior to
testing.

4. Effluent from the Equipment shall meet the criteria specified in Paragraph 3.03.
Sampling for the performance test shall be conducted at the minimum and
maximum flows specified.

5. Equipment shall be capable of operating in a satisfactory manner and of meeting
effluent performance criteria without defects or operational difficulties.

6. All defective Equipment or workmanship revealed or noted as a result of the tests
shall be corrected or replaced immediately by the Contractor under the warranty, at
no additional cost to the Metro-North.

7. Tests shall be repeated at the Contractor's expense until satisfactory results are
obtained.

1.06 SUBMITTALS:

A in accordance with the procedures and requirements set forth in this Section and in Section
01330 — “Environmental Submittals”, the equipment the Contractor shall submit the
following:

1. Shop Drawings for all equipment and accessory items provided.

2. Preliminary Operation and Maintenance Manuals.

3. Final Operation and Maintenance Manuals.

4, List of Spare Parts, Special Tools and Lubricants to be provided at no additional
cost to Owner.

5. Reports of all Shop and Field Tests.
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1.07

6. Lubrication Schedule.

7. Written reports of all field acceptance test results and work performed by
Manufacturer's representative during site visits.

8. Certified Letter of Compliance.

9. All other information necessary to enable the Engineer to determine whether
. proposed equipment meets the specified requirements.

Each submittal shall be identified by the applicable Equipment Identification Number and
Specification Section.

Each submittal shall be complete in all respects, incorporating all information and data
listed herein and all additional information required for evaluation of the proposed
equipment's compliance with the Job Specification.

Partial, incomplete or illegible submissions will be returned to the Contractor without review
for resubmittal.

Shop drawings shall include but not be limited to:

1. Manufacturer's literature consisting of equipment specifications and product
(including pressure gauges, valves, drain valves, vent valves, etc.) data sheets
identifying all materials used and methods of fabrication, illustrations and complete
installation instructions for the Soil Gas Extraction Equipment and all
appurtenances. Literature shall include information on surface preparation and
paints used for shop coating, including color chips or samples.

2. Complete assembly, layout, installation and foundation drawings, including piping
and wiring drawings with clearly marked dimensions. A schedule of all parts shall
be included in the drawings. (Location of pipe supports and hangers shall be the
responsibility of the Contractor).

3. Weights of all component parts, assembled weight of units (empty and full) and
approximate total shipping weight.

4. Sample equipment nameplate data sheet.

5. Templates for anchor bolts.

Certified Letter of Compliance:

The Contractor shall submit to the Engineer a letter of compliance which certifies that the
Soil Gas Extraction Equipment covered by this Section is installed in accordance with the
Manufacturer's installation instructions and approved Shop Drawings and conform to the
requirements of this Specification. The letter of compliance shall be submitted in
accordance with Section 01330 — “Environmental Submittals” and with the Equipment
Manufacturer Certification Form shown at the end of this Section.

OPERATION AND MAINTENANCE MANUALS:

The Contractor shall submit operation and maintenance manuals in accordance with the
procedures and requirements set forth in Section 01330 — “Environmental Submittals”.
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1.09

E.

A preliminary Operations and Maintenance Manual shall be included in the Shop Drawing
submittal. Without inclusion of these manuals the submittal will be considered incomplete
and will be returned without review.

TOOLS, SUPPLIES AND SPARE PARTS:

The Contractor shall furnish all special tools necessary to disassemble, service, repair and
adjust the equipment.

The Contractor shall supply any spare parts recommended by the Manufacturer but not
specified herein.

Spare parts and special tools lists to be included with the shop drawing submittal shall
indicate specific sizes, quantities, and part numbers of the items to be furnished. Terms
such as "one (1) lot of packing material" are not acceptable.

Parts shall be completely identified with a numerical system to facilitate parts inventory
control and stocking. Each part shall be properly identified by a separate number. Those
parts which are identical for more than one (1) size or equipment model shall have the
same part number.

DELIVERY, STORAGE AND HANDLING:

Equipment and materials shall be delivered and handled in original, undamaged shipping
containers, with tags and labels intact and legible except where partial disassembly is
required by transportation regulations or for protection of component.

Spare parts and special tools shall be packed in containers bearing labels clearly
designating contents and pieces of equipment for which they are intended.

Spare parts and special tools shall be delivered at the same time as equipment for which
they are intended and shall be stored where directed by the Engineer. All spare parts shall
be turned over to Owner after completion of Work.

All materials and equipment shall be stored in original shipping containers with tags and
labels intact and legible, up off ground, under cover, protected from weather and
construction activities.

Damage to equipment shall be avoided through proper handling and storage.

PART 2 - PRODUCTS

2.01 SUPPLIER / MANUFACTURER:
A The Equipment shall be the following Gasho Soil Gas Extraction (SGE) System with

separately mounted GX Vapor-Liquid Separator, manufactured by Gasho Associates of

West Chester, PA:

1. Areal1/L2

EN909 Blower Package with GX200 liquid/vapor separator.

2. Areal3
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EN404 Blower package with GX-30 liquid/vapor separator.

3. Areal4
EN707- EN858 Blower package with GX-60 liquid/vapor separator. |

B. The facility has been designed around the Gasho SGE-and-Model-GX200-VSM. If a |
"substitute" system is proposed by the Contractor, the Contractor shall be responsible for
all changes in the electrical and piping systems, and any changes to the building structure
resulting from the use of the substitute system, including redesign. Contractor shall comply
with Section 01631 - "Approvals and Substitutions", in its entirely, with regard to submittals
and costs associated with the use of the substitute equipment.

2.02 DESIGN CRITERIA:
A. Area L1/L.2

The Equipment shall be capable of treating an influent air stream and shall meet the
following performance criteria listed below:

1. Total System Air Flow, scfm 720

2. Soil Gas Flow, scfm 720

3. Vacuum Blower inlet, inches w.c. 35

4. Process Inlet Temperature, °F 40-180

5. Soil Gas LEL, percent 0-90
B. Area L3

The Equipment shall be capable of treating an influent air stream and shall meet the
following performance criteria listed below:

1. Total System Air Flow, scfm 42

2, Soil Gas Flow, scfm 42

3. Vacuum Blower inlet, inches w.c. 30

4, Process Inlet Temperature, °F 40-180

5. Soil Gas LEL, percent 0-90
C. Area L4

The Equipment shall be capable of treating an influent air stream and shall meet the
following performance criteria listed below:

1. Total System Air Flow, scfm 130 220
2. Soil Gas Flow, scfm 130 220
3. Vacuum Blower inlet, inches w.c. 65 70
4. Process Inlet Temperature, °F 40-180
5. Soil Gas LEL, percent 0-90

2.03 SYSTEM COMPONENTS — SOIL GAS EXTRACTION EQUIPMENT:

The Soil Gas Extraction System including the vapor-liquid separator shall be fully factory
assembled and pre-wired with all instrumentation.

A. Blower:
1. Blowers shall be of the rugged, industrial-duty, regenerative type, designed to equate

the performance of other-technology multistage and positive displacement type
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blowers via maintenance-free, single stage dynamics, free of contacting moving parts
other than motor ball bearings.

2. Blowers shall be designed for continuous industrial (service, delivering clean air, free
of oils or any other "contaminants").

3. Blower impeller, housing, cover and acoustical integral manifold cavity shall be of
rugged, superior castability and ductility, aluminum alloy, inherently resistant to
corrosion and sparking.

4. The regenerative slower impeller shall be of one piece, solid, dynamically balanced,
radial-blade type, shimmed to a solid machined shoulder on the motor shatt. A circlip
seat is not acceptable.

5. The blower will be equipped with a teflon shaft seal, vacuum impregnated castings to
eliminate material porosity, and sealed with a high temperature anaerobic type
sealant. The final assembly is to be leak tested to less than 1cc/sec @ 3 psi.

6. The blower shall be equipped with integral inlet and outlet muffling. The muffling
material shali be held in place with a screen. Spring or wire arrangements are not
acceptable.

7. The blower inlet and outlet flanges shall be of cast iron construction to resist stripping
of threads. Soft metals such as aluminum are not acceptable.

B. Motors:

1. Integrally mounted, direct-drive motors shall be NEMA frame explosion-proof as
required to meet the requirements of a division 1 & 2, class 1, group d hazardous
atmosphere. Motors shall be UL & CSA approved.

2. Motors shall be capable of carrying full rated load continuously with a temperature
rise not exceeding 80°C above an ambient temperature of 40°Cas limited by NEMA
Class B thermal protection. The motor windings, however, shall be equipped with
Class F insulation.

3. The motor ball bearings shall be permanently sealed and B10 life rated for greater
than 15,000 hours of continual maintenance-free operation at 120°C motor
temperature. The impeller and bearing shall be double sealed polyacrylic with
rheotemp 500 high temperature grease. The bearing shall be heat stabilized at
325°F.

C. Motor Starter and Electrical Wiring:

The motor starter shall be factory pre-wired and shall be housed within an explosion proof

enclosure. Wiring, conduit, fittings and connectors shall be installed as per Class 1,

Division 2, explosion proof specifications.

D. Gauges:
A temperature gauge shall be mounted on the discharge side of the blower. A pressure
gauge shall be mounted at the blower inlet to measure the vacuum (inches of H.G. and
inches of W.C.). A second pressure gauge shall be mounted on the blower outlet to
monitor the discharge pressure {psi).
E. Process Valves:
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A manual fresh air dilution valve and an automatic vacuum relief valve shall be installed at
the blower inlet. A sample port with a plug cap shall be located at the blower outlet.

F. Skid:
All components of the Soil Gas Extraction System shall be mounted on a common skid.
Components of the vapor-liquid separator shall be mounted on its own skid.
G.. Silencer:
An outlet silencer shall be mounted on the exhaust of the blower. The overall noise level
shall not exceed 85 dBA.
H. Unit Enclosure
The unit shall be mounted in an insulated cabinet to reduce the maximum noise level from
the system to not more than 75 dBA at three feet.
R Inlet Filter:
A dense media particulate filter shall be mounted prior to the blower inlet to protect the
impeller and housing from dirt and abrasives.
2.04 SYSTEM COMPONENTS - VAPOR-LIQUID SEPARATOR:
The vapor-liquid separator for NAPL Area L4 shall be rated for up to 500 CFM and shall
have a liquid capacity of #5 22 gallons_{Gasho Model GX-60 or approved equal}. The
vapor-liquid separator for NAPL Area L3 shall be rated for up to 250 CFM and shall have a
liguid capacity of 8 gallons {Gasho Model GX-30 or approved equal}. }. The vapor-liquid
separator for NAPL Area L1/L.2 shall be rated for up to 2000 CFM and shall have a liquid
capacity of 95 gallons {Gasho Model GX-200 or approved equal}.
A. Vessel:
The vessel shall be designed to protect the downstream Soil Gas Extraction System
components from entrained water. The pressure vessel shall consist of an epoxy painted
cylindrical steel tank with flanged tangential, side inlet and flanged top outlet. Baffle plates
shall be provided within the vessel as a vortex breaker.
B. Demister:
A packaged stainless steel demister shall be placed within the vessel for small water
droplet removal.
C. Controls:
An explosion proof level switch shall be provided to initiate operation of the condensate
transfer pump.
D. Condensate Transfer Pump:
Condensate transfer pump shall be provided on the vapor-liquid separator skid with ali
appurtenances. The condensate transfer pump shall automatically begin to operate on
high liquid leve! and shall inject the condensate into the air stripper ground water recovery
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2.045

influent line at a manually set rate. The transfer pump shall be as described on the
Contract Drawings.

Sight Glass:

A liquid level indicator shall be provided for easy viewing of the water level within the
vessel.

Ports:

A drain port, automatic pump control ports, and a bayonet heater port shall be provided
with caps. (Heater not to be supplied.)

Skid Mounting:

The vapor-separator module and condensate liquid transfer pump shall be skid mounted
with fork lift channels and lifting lugs to provide ease of placement and mobility.

SYSTEM COMPONENTS — GRANULAR ACTIVATED CARBON:

The granular activated carbon canisters shall be rated for each of the three NAPL areas
and shall meet the following requirements:

Area L1/L2
The Equipment shall be capable of treating an influent air stream with the characteristics
listed below.

1. Design Air Flow,-Max.,scfm 1500
2. Inlet/Outlet Connections, inches 8/8

3. Carbon Weight, Ibs 500

4. Canister, Dia/Height, inches 36/48
5. Canister, Internal Components CPVC
Area L3

The Equipment shall be capable of treating an influent air stream with the characteristics
listed below.

1. Design Air Flow,-Max.,scfm 100
2. Inlet/Outlet Connections, inches 2/2
3. Carbon Weight, lbs 200
4. Canister, Dia/Height, inches 24/36
5. Canister, Internal Components PVC
Area L4

The Equipment shall be capable of treating an influent air stream with the characteristics
listed below.

1. Design Air Flow,-Max.,scfm 300 500

2. Inlet/Outlet Connections, inches 4/4

3. Carbon Weight, Ibs 170140

4. Canister, Dia/Height, inches 24/36 24/34
5. Canister, Internal Components PVC

PART 3 - EXECUTION
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3.01

3.02

3.03

INSPECTION

The Contractor shall carefully inspect installed work of other trades to verify that all
preparatory work is properly completed prior to installation of equipment.

The Contfactor shall commence with installation when conditions are satisfactory.

" EQUIPMENT INSTALLATION:

Installation of the Soil Gas Extraction Equipment shall be performed in accordance with the
written instructions supplied by the Manufacturer, the approved Shop Drawings and in
conformity with the applicable sections of Division 1.

All Work shall be installed plumb, level, straight and accurately fited and adequately
reinforced and anchored in place.

ACCEPTANCE TESTING:
A. After soil gas extraction equipment has been installed, calibrated and serviced, the
Equipment Subcontractor shall, in copjunction with other “crafts” where necessary, give all

Equipment a running test of not less than one (1) day of continuous operation.

1. Equipment supplied under this Specification shall operate satisfactorily without defects
or operational difficulties.

2. Al defects or defective equipment revealed by or noted during the tests shall be
corrected and/or replaced immediately by the Contractor at no additional cost to the
Metro-North.

3. If necessary, running tests will be repeated until satisfactory results are obtained.

Contractor shall make adjustments as necessary to place his equipment in satisfactory
working order at time of test.

Contractor shall furnish all materiais and test equipment necessary so that tests may be
conducted over full range of possible operating conditions.

* Kk %k

END OF SECTION
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EQUIPMENT MANUFACTURER CERTIFICATION FORM
DATE:
COMPANY NAME:
ADDRESS:
PROJECT:
Gentlemen:

This is to certify that the following Equipment furnished to the above Project was made in accordance with
the approved Contract Drawings and Specifications.

We have inspected our Equipment after its installation at the Project Site and found it to be in good
operating condition in accordance with Manufacturer's standard check-out tests. Our warranties have been
validated and will be good until

Equipment Equipment Model
Description ID No. No.

1.
Signed by an officer of the company (or authorized representative)

NAME: SIGNATURE:

TITLE: DATE:
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