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Buareau of Construction Services

Division of Environmental Remediation

New York State Department of Environmental Conservation
625 Broadway, 12th Floor

Albany, New York 12233-7013

Attention: Lech M. Dolata

Subject: Final Engineering Report for Tarrytown Former MGP Site
Tarrytown, New York
Site No. C360069
Brownfield Cleanup Index No. W3-1007-04-06

Dear Mr. Dolata:

On behalf of Ferry Landings LLC, Haley & Aldrich of New York (Haley & Aldrich) is
pleased to present for your review and approval the Final Engineering Report for the
Tarrytown Former Manufactured Gas Plant (MGP) Site, dated 30 March 2005. The report
provides a description of the remediation that has been completed and presents record
drawings of the work that has been performed.

The scope of remediation was based on the 22 July 2003 Revised Conceptual Remediation
Plan prepared by Haley & Aldrich, which will be referred to in this report as the Decision
Document. The Decision Document was approved by NYSDEC on 3 September 2003. The
remediation was performed under the provisions of the New York State Department of
Environmental Conservation (NYSDEC) Brownfield Cleanup Program. The parties to the
Brownfield Cleanup Agreement for the remediation were NYSDEC and, as volunteers, Ferry
Landings, LLC, Ferry [nvestments, LLC and Consolidated Edison Company of New York,
Inc. The remediation was performed by D.A. Collins Envirommental Services under an
agreement with Ferry Landings, LLC. Engineering services during remediation were
performed by Haley and Aldrich of New York under an agreement with Ferry Landings,
LLC.

WORK PLANS

Following approval of the Decision Document, a number of Work Plans (Remedial Design
Reports) and work plan modifications were submitted to and accepted by the NYSDEC. The
remediation activities described in the Report were performed i accordance with the
following:

1. “Tarrytown Former MGP Site, Revised Conceptual Remediation Plan,” prepared by
Haley & Aldrich of New York, latest revision dated 22 July 2003.
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10.

11.

i2.

13.

14.

15.

Approval letter for Conceptual Remedial Action Work Plan and Supplernental Site
Investigation Report, prepared by New York State Department of Environmental
Conservation, dated 3 September 2003.

“Tarrytown Former MGP Site, Holder and Tar Well Remedial Design Report,” prepared
by Haley & Aldrich of New York, latest revision dated 29 September 2003.

Approval Letter for Holder and Tar Well Remedial Design Report, prepared by New
York State Department of Environmental Conservation, dated 28 October 2003,

“Tarrytown Former MGP Site, LNAPL Remedial Design Report,” prepared by Haley &
Aldrich of New York, dated 18 December 2003,

Approval Letter for Northern DNAPL Barrier and Collection Trench and LNAPL
Collection Trench Design Reports, prepared by New York State Department of
Environmental Conservation, dated 30 January 2004,

“Tarrytown Former MGP Site, Northern DNAPL Barrier and Collection Trench,
Remedial Design Report,” prepared by Haley & Aldrich of New York, latest revision
dated 23 December 2003,

Approvai letter for Northern DNAPL Area Design Report and LNAPL Area Design

Report, prepared by New York State Department of Environmental Conservation, dated
30 January 2004,

“Tarrytown Former MGP Stte, Northern DNAPL Supplemental Investigation,” prepared
by Haley & Aldrich of New York, dated 23 November 2004,

“Tarrytown Former MGP Site, Addendum to the Northern DNAPL Supplemental
Investigation Report,” memorandum from Haley & Aldrich of New York to NYSDEC,
dated 8 December 2004.

Approval letter for Northern DNAPL Area Supplemental Investigation, prepared by New
York State Department of Environmental Conservation, dated 13 December 2004.

“Tarrytown Former MGP Site, Western DNAPL Barrier and Sediment Removal Wet
Alternative Removal Remedial Design Report,” prepared by Haley & Aldrich of New
York, dated 27 February 2004,

Conditional Approval letter for Revised Western DNAPL Barrier and Sediment Rernoval
Design Report, prepared by New York State Department of Environmental Conservation,
dated 10 March 2004,

“Tarrytown Former MGP Site, Western DNAPL Barrier and Sediment Removal Remedial
Design Response to 10 March 2004 Comments,” prepared by Haley & Aldrich of New
York, dated 25 June 2004,

Approval Letter for Items 1 and 2 in Response to 10 March 2004 Comments, prepared by
New York State Department of Eavironmental Conservation, dated 10 August 2004.
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16. “Tarrytown Former MGP Site, Western DNAPL Barrier and Sediment Removal Remedial
Design Request for Work Plan Modification,” prepared by Haley & Aldrich of New
York, dated 16 September 2004.

17. Approval letter for Work Plan Modification, prepared by New York State Department of
Environmental Conservation, dated 8 October 2004,

Haley & Aldrich of New York was the firm responsible for preparing the Work Plans and
making observations as the work was performed. Deviations from the Work Plans identified
by Haley & Aldrich of New York are listed within the Report.

REPORT ORGANIZATION
The Report is divided into five sections, as follows:

Section 1 Holder and Tar Well Area

Section 2 LNAPL Area

Section 3 Northern DNAPL Area

Section 4 Western DNAPL and Sediment Removal Area
Section 3 Final Engineering Report Appendices

The Report is organized to conform to Section 5.8 Remedial Action Report in the Draft
Technical Guidance for Site Investigation and Remediation, dated March 2001 by NYSDEC.

Fach section of the report describes the Work Plan for the area of interest, summarizes the
remedial activities performed, describes approved deviations from the Work Plan and the
reasons for them, and provides record drawings of the remedial construction. A certification
that the work was performed in accordance with the Work Plan (and approved deviations),
signed by the professional engineer responsible for oversight of the work, is provided with
this cover lettet.
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CLOSURE

Your acceptance of the Final Engineering Report is requested. Please do not hesitate to
contact us if you require additional information.

Sincerely yours,
HALEY & ALDRICH OF NEW YORK

DB/

,/ Jonathan D. Babcock, P.E.
Project Manager Vice President

Enciosures:
Certification Document
Section 1 ~ Holder and Tar Well Area
Section 2 ~ LNAPL Area
Section 3 ~ Northern DNAPL Arca
Section 4 - Western DNAPL and Sediment Removal Area
Section 5 - Final Engineering Report Appendices

c C. Monheit, Ferry Landings, LLC
R. Manz, D.A. Collins Environmental Services

G\Projecis\2835900008 Resp to FER Comments\Final Engineering ReportFinal Cover Letter 15Apr03.doc




CERTIFICATION

I certify that the Tarrytown Former MGP Site (Brownfield Agreement No. C360069)
Remedial Work Pians were implemented and that all construction activities were completed in
substantial conformance with the Department-approved Remedial Work Plans, and were
personally Wltnessed by me or by a person under my direct supervision.

\ ‘}\\JM

ESS\O*‘\

Jonathan . Babcock, P.E.
Haley & Aldrich of New York

Li//s//és/

Date
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Bureau of Construction Services

Division of Environmental Remediation

New York State Department of Environmental Conservation
625 Broadway, 12th Floor

Albany, New York 12233-7013

Attention: Lech M. Dolata

Subtect: Remedial Action Report — Response to Comments
Tarrytown Former MGP Site
Tarrytown, New York
Site No. C360069

OFFICES Brownfield Cleanup Index No. W3-1007-04-06

Boston

Massaclselts Dear Mr. Dolata:

Cleveland

Chio On behaif of Ferry Landings LLC, Haley & Aldrich of New York (Haley & Aldrich) is
Dayton pleased to present for your review these responses to the comments received from your office
(o dated 25 March 2005. The comments received were provided subsequent to your office’s
Detroit review of the Remedial Action Report for the Tarrytown Former Manufactured Gas Plant
Michigar (MGP) Site, dated 24 January 2003.

Hartford .

Comnection For continuity of presentation, your comments have been assimilated into this document, along
Kansas City with our corresponding responses.

Karisas

Los Angeles General _

California 1. Consistent with DER 10, please rename this document to read “FINAL ENGINEERING
Manchester REPORT FOR TARRYTOWN FORMER MGP SITE".

New Hampshire Response: The title of the main document and supporting docurnents have been
Parsipoany changed to reflect this comment.

New Jersey '

Porfland 2 Page 3, please provide construction start dates for all parts of the project reported on.
Maine : Response: Construction start dates for the LNAPL Area, Northern DNAPL Area, and
Providence Western DNAPL and Sediment Removal Area were previously incorporated in each
Rhode Istand respective document. The construction start date for the Holder and Tar Well Area
San Diego has been added.

Califoria

Sarits Rarbara 3. CERTIFICATION PAGE, for all certifications, please delete the language in the first
Catifornia line that reads “to the best of its knowledge”.

Tarsen Response: The requested language was deleted from the certification text.

Arizona

Washington
Dhstrict of Coluinlbria
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Please provide a location and values of permanent survey markers as required under
DER-10, Sect. 5.8, subsection (b) 8(iv}.

Response: A revised ‘As-Built’ drawing, prepared by The Chazen Companies, has
been inciuded in the Final Engineering Report (FER). The drawing shows the
locations of the requested survey markers.

Western DNAPL and Sediment Area

5.

10.

Page 1, Section 4, paragraph 2, second sentence, TYPO: “.... PERFORMED IN THE
Northern DNAPL Area”. This Section refers to the work that was performed in the
“Western DNAPL Area” of the site.

Response: The noted typo has been revised.

Page 4, Section 4, paragraph 1, second sentence, TYPO: “...trench will be
approximately 360 feet long...” The Western DNAPL trench only extended
approximately 60 feet long (north-south).

Response: The noted typo has been revised.

Page 7, Section 4, paragraph 4, the solidification process for dredged spoils was
amended to reflect that instead of “powdered lime” was to be applied to the dredged
river sediments in the scow prior to its being loaded in trucks for further solidification
and stockpiling in the eastern portion of the property pre-offsite rransportation.
Response: The noted paragraph has been revised to indicate that the pelletized lime
was used.

Page 7, Section 4, paragraph 5, backfill was not performed using the environmental
clamshell. Upon DA Collin’s (DAC) first attempt at using the clamshell, it was deemed
unsuccessful. The clamshell was unable to close properly, therefore not able to hold
the required backfill material (stone). DAC was able to append a standard dredge
bucket with the Cable Arm Vision equipment to successfully perform the river backfill
activiry.

Response: The noted paragraph has been revised to indicate that the alternative
equipment was used during the backfill operation.

Page 7, Section C, River Sediment Dredging and Backfill, please provide information
on solids resuspension protection, turbidity monitoring, turbidity moniiors locations,
turbidity readings, water quality monitoring results with explanations whenever water
quality standards were exceeded and what was done to correct the problem.

Response: The requested materials were provided in submission made to NYSDEC on
17 March 2005 by Haley & Aldrich, and are inciuded as Appendix A of the FER.

Page 8, Section 4, paragraph 2, as per a modified and approved work plan
amendment, the final cap that was placed on the excavated area beneath the relieving
platform consisted of a cement-soil-bentonite mixture. Not the soil-bentonite mixiure as
stated by H&A.

Response: The text of the FER has been modified to state that the underwater cap was
constructed using & soil-cement-bentonite mixture. The mixture used during
construction was the same as specified in the 27 February 2004 Western DNAPL
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Rarrier and Sediment Removal Remedial Design Report, which was approved by
NYSDEC in its letter dated 10 March 2004,

11. Page 8, Section E, Western DNAPL Recovery Trench, please describe construction
generated water managemeni and disposal, provide water quality monitoring results
with explanations whenever water quality standards were exceeded and what was done
to correct the problem.

Response: The requested materials were provided in submission made to NYSDEC on
17 March 2005 by Haley & Aldrich, and are included as Appendix B of the FER.

i2. Page 9, Section 4, paragraph 2, the rwo samples that were obtained by the divers were
“orab samples” taken by digging the laboratory supplied jars into the river substrate.
They were not obtained by “using hand tools to push the thin walled tubes” as stated by
H&A. :
Response: The identified paragraph was edited to reflect this comment.

13. Page 11, Section 4, paragraph 2, it should be clarified that the backfill used overtop
the cap and underneath the relieving plaform consisted of a mix of % inch stone and
some riprap to further support the transition from shoreline to river.

Response: The identified paragraph was edited to reflect this comment.

14. Please provide “as built” drawings for the Relieving Platform, backfill, and cap
underneath the Platform.
Response: The requested materials were provided in submission made to NYSDEC on
17 March 2005 by Haley & Aldrich, and are included as Appendix C and Appendix D
to the FER.

15. Please provide the results of backfill sampling under the Relieving Platform.
Response: 'Results of the backfill sampling laboratory testing were added to Figure
4.11.

16. Figure 4.11, please provide the results of post construction testing for total PAHs and
BTEX superimposed on the sample location map.
Response: The approved Work plan called for testing of total PAHs only, not BTEX.
Results of the backfill sampling laboratory testing for total PAHS were added to
Figure 4.11.

LNAPL Area

17. Page 4, Section 2, last paragraph, it should be specified thar during the Supplemental
Northern DNAPL work, excavation activities were performed "in the wet”.
Groundwater that infiltrated and pooled in the open excavation was not exiracted and
treated in the on-site wastewaler Ireaiment sysiem.

Response: In response to this comment, a description of the Supplemental Northern
DNAPL excavation ‘in the wet® was added to Section 3 (Northern DNAPL Area) of
the FER, rather than included in Section 2 (LNAPL Area). In Section 3, a stalement
is made that construction water was not extracted or treated on site during the

%é&g Yy . supplemental excavatiomn.
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Sincerely yours,
HALEY & ALDRICH OF NEW YORK

Jfonathan D. Babcock, P.E. Vineent B. Dick/
Project Manager Vice President @»1;
Enclosures;

o C. Monheit, Ferry Landings, LLC

R. Manz, D.A. Collins Environmentai Services

WRGC\common\Projects\285901008 Resp to FER Commenis\Final Engineering Reportiresponse to comments 30Mar(5 final.doc
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Bureau of Construction Services

Division of Environmental Remediation

New York State Department of Environmental Conservation
625 Broadway, 12th Floor

Albany, New York 12233-7013

Attention: lech M. Dolata

Subject: Final Engineering Report for Tarrytown Former MGP Site
Section 1 - Holder and Tar Well Area
Tarrytown, New York
Site No. C360069
Brownfield Cleanup Index No. W3-1007-04-06

Dear Mr. Dolata:

On behalf of Ferry Landings LLC, Haley & Aldrich of New York (Haley & Aldrich) is
pleased to present for your review and approval this Final Engineering Report for Tarrytown
Former MGP Site, Section 1 for the Holder and Tar Well Area at the Tarrytown Former
Manufactured Gas Plant (MGP) Site. This report provides a description of the remediation
that has been performed in the Holder and Tar Well Area of the site, and presents record
drawings of the work that has been performed.

The scope of remediation was based on the 22 July 2003 Revised Conceptual Remediation Plan
prepared by Haley & Aldrich, which will be referred to in this report as the Decision
Document {Reference 1). The Decision Document was approved by NYSDEC on 3 September
2003 (Reference 2). The remediation was performed under the provisions of the New York
State Department of Environmental Conservation (NYSDEC) Voluntary Cleanup Program.
The parties to the Voluntary Cleanup Agreement for the remediation were NYSDEC and, as
volunteers, Ferry Landings, LLC, Ferry Investments, LI.C and Consolidated Edison Company
of New York, Inc. The remediation was performed by D.A. Collins Environmental Services
under an agreement with Ferry Landings, LLC. Engineering services during remediation were
performed by Haley and Aldrich of New York under an agreement with Ferry Landings, LLC.

This is the first section of the Final Engineering Report for Tarrytown Former MGP Site. The
other areas of the site for which separate sections of the Final Engineering Report will be
prepared are:

2 Section 2 LNAPL Area

L] Section 3 Northern DNAPL Area

¥ Section 4 Western DNAPL and Sediment Removal Area

L Section 5 Final Engineering Report Appendices
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The reports are organized to conform (o Section 5.8 Remedial Action Report in the Draft
Technical Guidance for Site Investigation and Remediation, dated March 2001 by NYSDEC.

SUMMARY OF REMEDY FROM THE DECISION DOCUMENT

The site is located on the east side of the Hudson River, north of the Tappan Zee Bridge, in the
Village of Tarrytown, New York. The site locus is shown on Figure 1.1, and a plan view of
the site is shown on Figure 1.2. The site encompasses approximately 20 acres, and currently is
primarily industrial-commercial in use.

As described in a number of previous reports (see References), the site exhibits contamination
in several areas that are associated either with the former MGP or from former fuel storage
and handiing operations. This remedial action report addresses contamination associated with
DNAPL generally located within the south central portions of the site. This area is referred to
as the Holder and Tar Well Area. The planned work area is shown on Figure 1.3. The area
contains the locations of four former structures, labeled Holder A, B, C and D. It also
contains a zone of DNAPL contaminated soil adjacent to and south-southwest of Holder A,
called the Tar Well Area.

During site investigations, some flowing MGP DNAPL (dense non-aqueous phase liquid) was
present in Holders A, B, and C, but pot in Holder D (See Pre-Design Investigation Report,
Tarrytown Former MGP Site, Tarrytown, New York, 12 September 2003, Reference 6).
Consequently, Holders A, B, C, and the Tar Well Area were proposed 1o be remediated, and a
plan for the remediation (Reference 3) was submitted to and approved by NYSDEC on 28
October 2003 (Reference 4).

The purpose of the remedial action in the Holder and Tar Well Area was to remove and treat
the soils and holder contents and structures that are heavily contaminated with DNAPL. The
remedial action primarily consisted of excavating the contaminated soils in the Tar Well Areas
and removing the holder contents, walls and floors and transporting contaminated materials off
site to a permitted facility for disposal. The remedial action is described in detail in the report
“Tarrytown Former MGP Site, Holder and Tar Well Remedial Design Report,” dated 29
September 2003 (Reference 3). This report is also referred to herein as the Work Plan.

The planned limits of the remedial excavation at the Holder and Tar Well Area are shown in
plan view on Figure 1.3, and are generally described below, as excerpted from the Work Plan:

At all the Holders, the soil above the tops of the holder walls is uncontaminated and
will be excavated and stockpiled.  The contents of the holders will be removed and
taken off site for treatment and/or disposal...

Contaminated holder walls and floors will be removed and the masonry debris will be
sent off site for trearment and/or disposal. Any connecting pipes 6-inches or larger in
diameter will be identified and inspected to determine if they contained significant
residual MGP waste. The pipes comaining significant amounts of MGP waste will be
removed and sent off site for disposal. If free flowing MGP DNAPL is encountered in
the soils beneath the holders, then the contaminated soils will be excavared and taken
off site for disposal.
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In the Tar Well Area, the bottom dimensions of the excavation are expected 1o be
limited to the area shown on Figure 1.3, based on the elevation of top of natural soils
in the area and the depth and area of DNAPL contamination identified by previous
investigations. The top 6 feet of soil is uncontaminated and will be excavared and
stockpiled for backfill. The contaminated soil will be excavated and sent off site for
treatment and/or disposal. The goal of the source area removal will be fo excavate coal
tar and DNAPL saturated soils. :

Samples taken from the limit of excavation will be compared 10 a total PAH criterion of
1000 ppm to ensure that no significant source material remains.

The uncontaminated spoil materials will be backfilled first, followed by treated or
imported clean soil. Backfilled soil will meet a criteria of 10 ppm total BTEX and 500
ppm total PAH... The backfill will be completed to the original lines and grades, with
the final one-inch surface layer consisting of crushed stone, for erosion control.

Uncontaminated soil and structural debris will be stockpiled for later use (soil) or managed as
solid waste (debris).

Excavation dewatering water and drainage or runoff from the contaminated spoils stockpile
area will be managed by a water treatment system. Effluent water will be tested prior to
discharge to either the Hudson River or to the local water pollution control facility.

SUMMARY OF REMEDIAL ACTIONS COMPLETED
Actions Completed

Excavation of the contents and removal of the walls and floors of Holders A, B, and C were
completed in accordance with the Work Plan. Holder B was discovered to have no floor
remaining in place at the time of the remedial action. Miscellaneous pipes were removed from
within the excavation. Pipe stubs were plugged with concrete after verification that they did
not contain product, per the Work Plan.

Excavation and backfill of the Tar Well Area adjacent to Holder A was completed in
accordance with the Work Plan. The overburden soils were excavated and stockpiled for
characterization. The remediation of the Holder and Tar Well Area was accomplished from
Mid- June to Mid-July 2004,
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Confirmation samples were taken from the side walls and bottom of the excavations. Locations
where confirmation samples were taken are shown on Figure 1.4, Table 1.1 summarizes the
confirmation sampling results, Laboratory data reports for these samples were submitted
previously in the June 2004 (Holders) and July 2004 (Tar Well) monthly progress reports, and
are available upon request. The sampie results satisfied the requirements of the Work Plan,
and backfilling of the excavations was completed. Subsequent to the backfilling, the Holder B
and C area was used to stockpile clean imported soil.

Problems Encountered During Construction and Resolutions

No significant problems that required deviations from or additions to the Work Plan were
encountered during construction.

Changes to Design Documents

The limits of Tar Well excavation deviated somewhat from those presented in the Work Plan.
One deviation was due to encountering an approximate 6-in. diameter wooden pipe running
gast to west through the excavation at a depth of about 5 to 6 ft. Soil that appeared to be
potentiaily contaminated based on visual observation was excavated from around the pipe 10 a
distance of approximately 30 feet east from the tar well area excavation.

A second deviation from the Work Plan was at the northwest corner of the tar well excavation.
This area needed to be extended west and north a few feet further than shown on the Work
Plan drawings, in order to remove soiis that appeared to be contaminated based on visual
observatiornl.

A third and final deviation from the Work Plan was in the southeast portion of the tar well
excavation, where visual observations in the field indicated that the extent of the saturated zone
of coal tar did not extend as far southwest as shown in the Work Plan. The approximate limits
of the actual excavations are shown on the record drawing, Figure 1.5, prepared by Chazen
Engineering & Land Survey Co., P.C.

Quantities and Concentration of Contaminants Removed or Treated

Results of laboratory testing for waste characterization of materials to be transported offsite for
disposal are summarized on Table 1.2. The laboratory data sheets are available upon request.

Materials Disposed
The following table represents materials disposed for the entire project. Based on
conversations with NYSDEC, it was determined unnecessary to categorize the disposed

materials according to the place of origin on the project site.

Materials Disposed During Remediation at the Tarrytown Former MGP Site

Waste Type Disposal Facility | Quantity
LNAPL Impacted Soil . | ESMI 3,037.34 Ton
DNAPL Impacted Soil ESMI 10,042.34 Ton
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DNAPL Impacted Soil Casie ProTank 10,740.87 Ton
Construction Debris ESMI 1,286 Ton
Liquid Product Casie ProTank 605 Gallons

REMEDIATION STANDARDS APPLIED TO REMEDIAL ACTIONS

The site cleanup target level for samples taken from the limit of excavation was 1,000 ppm for
total PAH. The target for use of on-site soil for backfill was 10 ppm total BTEX and 500 ppm
total PAH. These levels were previously established in the approved Work Plan.

PRE- AND POST-REMEDIAL DATA

Pre-remediation data was discussed and summarized in several previously-submitted reports
(Reference 6). Please refer to the referenced reports for the pre-remediation data.

As described previously, post-remediation data was obtained by acquiring confirmation samples
from the excavation sides and bottoms, Analytical results were compared (o the site cleanup
target levels. A summary of the analytical results is provided on Table 1.1. The confirmation
samples met the target levels at all sampled locations except one. For the Tar Well area, one
confirmation sample (B037), which was taken from the pipe excavation at the pipe invert
elevation, failed to meet the site cleanup criteria. The area around the failed sample was
further excavated and a second confirmation sample was taken. The second sample (B042)
satisfied the cleanup criteria.

The laboratory analytical testing data reports were submitted with monthly status reports and
are available upon request.

SITE RESTORATION ACTIVITIES

The excavations in the Holder and Tar Well Areas were backfilled upon completion. A
marker layer, consisting of orange geotextile, was placed on top of the backfill subgrade and
covered by approximately 12 in. of %-in. gravel. The purpose of the marker is to indicate the
interface between onsite fill below and imported fill above. Final grade will be about 1 ft
higher, vielding a final depth to the marker layer of approximately 2 ft.

SOURCE AND QUALITY OF FILL

On-site overburden soils from the Holder and Tar Well Area excavation that met the site
cleanup criteria were used as backfill. Table 1.3 shows laboratory results of testing for the
overburden soils, indicating that they satisfied the site criteria for re-use of on-site soils of 10
ppm Total BTEX and 500 ppm Total PAH. The laboratory analytical data reports were
subrmitted to NYSDEC during construction by D.A. Collins Environmental Services and are
avaitable upon request.

In addition, clean fill was brought to the site from three locations:
L] Bronx, NY location operated by Tilcon

L] Flmsford, NY location operated by Jaz Mar

E Yonkers, NY location managed by National RE/sources
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Testing was performed to verify the chemical composition: of the imported fill. Resuits of the
laboratory testing are summarized in Table 1.4, The laboratory analytical data reports were
submitted to NYSDEC during construction by D.A. Collins Environmental Services and are
available upon request.

RECORD DRAWINGS

A plan, prepared by Chazen Engineering & Land Survey Co., P.C., showing the excavation
limits as completed for the Holder and Tar Well Areas is included (see Figure 1.5).
MANIFESTS

Manifests documenting contaminated soils that were removed from the site during the duration
of remedial activities were maintained during remedial construction. The manifests are
available upon request.

ENGINEERING OR INSTITUTIONAL CONTROLS REQUIRED

The Voluntary Cleanup Agreement under which this remedial action was performed includes,
at a minimum, the following controls:

L No future use of onsite groundwater

= Future development must be in accordance with the Site Management Plan

u Condition of onsite engineering controls must be reported to the NYSDEC on an
annual basis,. NOTE: There are no engineering controls in place for the Holder and
Tar Well Area.

Details on restrictions and/or requirements for the future development of the site are provided
in “Tarrytown Former MGP Site, Site Management Plan, dated 1 December 2004 (Reference
5). Section 5 of this document (Final Engineering Report Appendices) contains an
environmental easement map (sheet no. SP1) as prepared by The Chazen Companies and dated
7 February 2005, Reference should also be made to the approved Institutional and Engineering
Controls Plan for the Tarrytown Former MGP Site.

OPERATION, MAINTENANCE, AND MONITORING (OM&M)

The remedial actions associated with the Holder and Tar Well Area contamination consisted of
excavations performed to permanently remove the targeted contaminated materials. Soils
remaining in this remediation area satisfy the site cleanup criteria and so do not require long-
term monitoring. Therefore, the remedial actions described in this report do not require post-
construction monitoring and maintenance. Refer to the Site Management Plan for a discussion
of requirements regarding treatment of the soils during design and construction of future
developments at the site, Reference should also be made to the approved Operation,
Maintenance, and Monitoring Plan for the Tarrytown Former MGP Site.
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CLOSURE

This report described the Work Plan for the Holder and Tar Well Area, summarized the
remedial activities performed, described approved deviations from the Work Plan and the
reasons for them, and provided record drawings of the remedial construction. A certification
that the work was performed in accordance with the Work Plan (and approved deviations)

signed by the professional engineer responsible for oversight of the work is included with the
cover leiter to the Finai Engineering Report.

Sincerely yours,
HALEY & ALDRICH OF NEW YORK

{-jf}g\@:;%(‘@"vé—" C‘////(,«:,@((/f {i /s,

{
i
5,

| Yonathan D. Babcock, P.E. Vmcent B. Dick / f
Project Manager Vice President 7
Enclosures:

Table 1.1 - Summary of Analytical Laboratory Results — Confirmation Samples

Table 1.2 - Summary of Analytical Laboratory Results -~ Waste Characterization for
Materials Disposed Off-Site

Table 1.3 - Summary of Analytical Laboratory Results ~ On-Site Soils Re-Used as
Backfill

Table 1.4 - Summary of Analytical Laboratory Results ~ Verification Testing for
Imported Fill

Figure 1.1 - Site Locus

Figure 1.2 - Site Plan

Figure 1.3 - Excavation Plan

Figure 1.4 - Confirmation Soil Sampie Locations

Figure 1.5 - Record Drawing of Holder and Tar Well Area

c: C. Monheit, Ferry Landings, LLC
R, Manz. D.A. Collins Environmental Services
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TABLE 1.1

HOLDER AND TAR WELL AREA

SUMMARY OF ANALYTICAL LABORATORY RESULTS
Corfirmaiion Samples

Final Engineering Report for Tarrytown Former MGP Site
Tarrytown, New York

Field/Laboratory ID Total PAH (ppm)
B014(G) Holder B/C Conf North 642
B015(G) Holder B/C Conf East 1.5
B016(G) Holder B/C Conf West 830
BO17(G) Holder B/C Conf B 781

"BO18(G) Holder A 516
BOIHG) Holder A 120

- BO20(G) Holder A 460
BO30(G) Tar Well Southern 3% Conf Bottom ND
B031(G) Tar Well Southern 3* Conf South Wall ND
B032G) Tar Well Southern 3™ Conf West Wall 1
BO35(G) Tar Well Southern 3% Conf East Wall ] ND
B036{G) Tar Well Conf Bottom North East Wall 2 ND
B037(G) Tar Well Conf Wood Pipe East (see B042(G)) 1,359
B039(G) Tar Well Conf East Wall 3 463
B040(G) Tar Well Conf North Wall 1 36
B041(G) Tar Well Conf East Wall 2 15
B042(G) TW Conf Wood Pipe East 2 (Resample of 6
BO37)
B043(G) TW Mid3rd Conf Bottom 21
B044(G) TW Mid3rd Conf East Wall 51
BO47(G) TW Mid3rd Conf West Wall 143
B048(G) TW N3 Conf West Wall 670
BO49(G) TW N3 Conf Bottom 2 164
Site Clean-up Criteria per Work Plan 1,000

Note: ND = Not Detected. See Figure 4 for sample locations.
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TABLE 1.2

HOLDER AND TAR WELL ARIA

SUMMARY OF ANALYTICAL LABORATORY RESULTS

Waste Characterization for Matevials Dispased Off-Site

Final Bngineering Report for Tarrytown Former MGP Site

Tarrytown, New York ’

Sample iD TTT-Hoider B/C-B00T T oITr Tolder BB T ST P Ho0T ABUN | S1Pi-Holder A-BO0Z | 51 P3Hoider A-BOUS | o1 P4-Holder A-BOUG | STP4-Holder A-BOUT | STP>-Holder TR | STPoTolder B-D0ONG T SLP6Tioider C-BOI0 | 51 P6-Holder C-BUiT § o1p/-Holder A-BU1Z STP%HOEG@}‘ A-BOI3
Sample Location Stockpile 2 Stockpile 2 Stockpile 3 Stockpile 3 Stockpile 3 Stockpile 4 Stockpile 4 Steckpile 5 Stockpile 5 Stockpile 6 Stackpiie 6 Stockpile 7 Stockpllf: 7
Lab Sample Number AF59674 AF539675 AF59676 AFS9677 AFS06TR AF61046 AF61047 AF61048 AF61045 AFB1050 ATA1051 AFGI052 AFA1033
Sampling Date 6/1/04 6/1/04 6/1/04 6/1/04 6/1/04 6/8/04 6/8/04 6/8/04 6/8/04 6/8/04 6/8/04 618104 6/8/04
Result Result Result Result Resuit Result Resuit Result Resnit Result Result Result Resuit
Dretected Compounds (mg/Kyg or pp)
Volatile Organic Compounds (VOs) NR NR NR
1,2, 4-Trimethytbenzene 3.6 : 0.7 ND ND 97 160 ND ND ND ND
Benrene 4.4 1.2 ND ND ND ND ND ND ND 33
Ethylbenzene 6.8 1.2 ND NI 120 92 310 ND ND ND
m,p-Xylene ND 0.33 ND NI 110 i 280 ND ND ND
n-Propylbenzene ND ND ND ND ND ND 350 NI ND ND
Naphthalene 37 8.7 ND 35 2,180 2,170 4,220 1.810 63 32
o-Kylene ND 0.32 ND ND ND KD ND ND ND ND
Toluene ND ND ND ND ND ND 270 ND ND ND
Total Detected VO Concentration 71.8 NR 12.67 NR NR. ND 35 2,507 2,450 5,430 1,810 63 35
Semi-Volatile Crganic Compounds (SV0s) NR NR NR
2-Methylnaphthalene 52 7 10 5.6 600 1,430 520 310 53 13
Acenaphthene ND 3.5 34 9.7 220 410 120 93 60 iy
Acenaphthylene NI 8.7 25 3.2 130 230 150 65 ND 7.8
Anthracene NI 4.5 29 7.1 140 260 120 ) 68 26 19
Benzo(ayanthracene ND 8.1 14 4.1 58 110 65 16 18 16
Benzofa)pyrene ND 13 11 3,7 46 83 55 31 22 17
Benzofh)fluoranthene ND g 6.8 2.2 24 55 33 17 16 13
Benzo{ghijperylene ND 8.6 ND ND 7.7 12 11 6.7 ND 4.5
Benzo{k)fluoranthene ND 11 7.2 2.5 32 31 31 22 16 12
Benzoic Acid ND ND ND 18 ND ND ND ND ND ND
Chrysene ND 14 14 39 85 110 63 33 18 15
Dibenz{a,anthracene ND ND ND ND 5.6 9.8 7.7 ND ND ND
Dibenzofuran ND ND 4 ND 16 26 13 93 NI 3.3
Fluoranthene ND : 10 24 7.8 110 190 120 66 32 32
Fhuorene ND 3.8 48 8.9 230 440 200 110 38 5
Indeno(i,2,3-cd)pyrene ND 7.7 ND ND 8 13 11 6.1 ND 4.6
Naphthalene 71 15 4.6 9.1 1,160 2,240 T90 480 0 b2l
Phenanthrene 35 13 89 13 460 1,030 430 260 82 63
Pyrene 23 14 38 13 170 290 170 97 45 40
Total Detected BNA Concentration 181 NR 146.9 NR NR 358.6 111.8 3,472.3 6.969.8 2,911.7 1,714.1 466 344
Metals NR NR NR NR NR
Arsenic 375 4.53 10.8 9.78 2.55 2.92 35.7 8.77
Barium 68.2 75.1 75.4 80.5 63.6 51.2 466 116
Cadmium ND ND ND ND ND ND 6.05 1.44
Chromium 14.2 14.4 17.9 187 14.1 12.9 404 20.1
Lead 16 23 165 139 2.3 8.55 1,590 540
Mercury ’ ND 0.16 0.73 0.86 ND ND 0.68 12.4
Selenium ND ND ND ND ND ND ND ND
Silver ND ND ND ND ND ND 0.596 ND
Total Cyanide . 8.57 30.7 165 36.8 10.5 879 13.9 i4.3
TCLP Lead . NR NR 0.045 0.023 NR NR 4.59 8.75
TCLP Barium NR NR NR NR NR NR NR NR
PCB NR NR NR NR NR ND ND ND ND ND ND ND ND
TPH KR 13,000 7,200 ALY 11,000 3,000 5,000 29,000 27,000 34,000 11,000 8,600 2,400
Notes:

NR = not analyzed
ND = not detected

Printed on 3/30/2005
BROC\commarProjects\285801008 Reso te FER CommentsiFinal Engineering ReportiSection 1 Holder and Tar Wefliables\Tinal Table 2



TABLE 1.2 :

HOLDER AND TAR WELL AREA

SUMMARY OF ANALYTICAL LABORATORY R}
Waste Characterization for Materials Disposed Off-*
Final Enpineering Report for Tarrytown Former MGP !
Tarrytown, New York

Sampie 1D TP eae AT T T I AN | ST older AB0 | STPA-HoTer A-BOA | STEAM-Holder AJB-BU2S | STPI0-Holder A-BUZ6 | Comp 91P7s,MN T STP14-BU33 CTOTInne T CIPIS-B0T8 | SIPI-B04S | SiDiT-BMG | SIP1/A/BRO3G | STP19-BUS]
Sample Location Stockpile 7 Stockpiie 7 Stockpile 7 Stockpile 4 Stockpile 4/6 Stockpite 10 Stockpile 7 Stockpile 14 | Stockpile 14 | Stockpile 15 | Stockpiie 17 | Stockpile 17 Stockpiie 17 Stocipile 19
Lab Sample Number AF64043 AF64045 AF64044 AT64046 AF64047 AF64048 AF66528 AF68526 AF68527 AF69093 AFT1720 AR AFT72953 AFT9571
Sampling Date 6/18/04 6/18/04 6/18/04 6/17/04 6/17/04 6/18/04 6/18/04 747/04 TTI04 719404 7/19/04 719404 7121104 8/15/04
Result Result Result Result Result Result Result Result Result Resuit Result Resuit Regult Resuit
Detected Compounds (mg/Kg or ppm)
Volatile Organic Compounds (VOs}) NR NE NR NR NR
1.2, 4-Trimethylbenzene ND 14 1.6 ND 7.9 ND ND NI ND
Benzene 0.62 ND ND ND 4 ND ND ND N>
Ethylbenzene ND 22 NI ND 13 ND ND ND 1.8
m,p-Xylene ND 17 ND ND 11 ND ND ND 0,78
n-Propyibenzene ND ND ND NI ND ND ND ND ND
Naphthalene 6.6 380 31 28 140 40 93 330 28
o-Xylene ND ND ND ND 5 ND ND ND 0.6%
Toluens ND ND ND ND 7.6 ND ND ND ND
Total Detected VO Concentration NR NR NR 7.2 433 NR NR 33 28 189 40 © 9 330 31
Semi-Volatife Organic Compounds {SVOs) NR NR NR NR NR
2-Methyinaphthalenc 21 260 7.9 2.1 250 24 42 1,000 8.7
Acenaphthene 25 57 7.5 3.5 72 20 34 Q90 7.1
Acenaphthylene 12 110 1.3 1 55 55 9 230 0.98
Anthracene i9 68 5.7 4.6 69 t5 26 180 33
Benzo(alanthracene 10 42 3.1 2.8 39 14 4 510 2.2
Benzo{a)pyrene 9.2 39 22 2.1 25 i2 23 430 1.5
Benzo(b)luoranihene 51 19 1.2 13 iR 10 18 310 13
Benzo(ghijperylene ND ND 0.42 0.47 ND ©OND 33 190 ND
Benzo(k)fluoranthene 5.7 25 1.4 1.6 ND 11 b3t 310 ND
Benzoic Acid ND ND ND ND ND ND ND ND ND
Chrysene 9.4 40 3 2.6 34 13 23 470 1.6
Dibenz(a,hjanthracene ND ND ND ND ND ND ND ND ND
Dibenzofuran ND ND 1.1 0.84 ND 3.3 7.2 290 ND
Fluoranthehe 17 80 5.1 4.9 a3 24 44 1,080 4.3
Fluorene 27 120 6.7 5 72 i5 27 910 37
Indeno(1,2,3-cd)pyrene ND ND 0.45 0.5 ND ND 4.5 200 ND
Naphthalene 15 350 8.5 1.9 430 43 o7 2,230 i
Phenanthrene &0 290 17 12 260 35 63 3,090 i4
Pyrene 26 110 6.3 5.9 96 29 52 1,090 6.1
Total Detected BNA Concentration NR NR NR 261 1,610 NR NR 8.9 85.1 1,483 274 516 14,110 70.8
Metals
Arsenic NR NR NR 4.06 6.35 NR NR 1.12 ND 3.53 3.98 233 5.58 .44
Barium NR NR NR 62.9 9.4 NR NR 52.4 65.2 % 82.4 80.6 82.6 577
Cadmium NR NR NR ND ND NR NR ND ND ND ND ND ND ND
Chromium NR NR NR 12.9 13.4 NR NR. 11.5 12.7 12.9 13.8 14,5 3.7 1.8
Lead 717 308 296 28.7 170 36.1 NR 202 15.7 59.6 104 78.6 135 314
Mercury NR NR NR 0.21 0.7 NR NR 0.35 0.32 ND (.58 0.44 1.62 0.69
Selenium NR NR NR ND ND NR NR ND ND ND ND ND ND ND
Silver NR NR NR ND ND NR NR ND NI ND ND ND NI> ND
Total Cyanide - NR NR NR 35.8 15.8 NR NR 0.61 1.44 i7.3 5.46 4,51 16 ND
TCLP Lead 0.673 ND 0.0% NR NR 0.069 ND NR NR NR NR NR NR NR
TCLP Barium NR NR NR NR NR NR (.946 NR NR NR NR NR NR NR
PCB NR NR NR NI ND NR NR ND ND ND ND ND ND ND
TPH NR NR NR 14,600 8,400 NR NR 760 1,100 6,700 1,900 1,800 9,200 1,400

NR = not analyzed
ND = not detected

WROC commomProjecis\ 2855008 Rasp to FER Commensi inal Enginesring ReporiSeciion 1 Holder and Tar Weilldabies\Final Tabie 2
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TABLE 1.3

HOLDER AND TAR WELL AREA

SUMMARY OF ANALYTICAL LABORATORY RESULTS
On-Site Soils Re-Used as Backfill

Final Engineering Report for Tarrytown Former MGP Site
Tarrytown, New York :

Field/Laboratory 1D 1 Total PAH (ppm) Total BTEX (ppm)
STP13-Soil Verify-B027 198 ND
STP13-Soil Verify-B028 246 ND
STP13A-Soil Verify-B029 117 0.5
Site Criteria per Work Plan 500 16

Note: ND = Not Detected.




TABLE 1.4

HOLDER AND TAR WELL AREA

SUMMARY OF ANALYTICAL LABORATORY RESULTS

Analysis of Borrow Source Soil
Final Engineering Report for Tarrytown Former MGP Site
Tarrytown, New York .

NYSDEC Eastern USA National Jaz Mar Tileon
TAGM 4046 RE/sources
Compound Background | Elmsford, NY | Bronx, NY Conzment

Cleanup (mg/ke) Yonkers, NY (mg/ke) (me/ke)

Criteria grke (mg/kg) /% gk
Aluminum SB 33,000 3 11,800 10,100 OK, Eastern Background
Antimony SB N/A 5 23 NB < 0.549 OK, ND
Arsenic 7.5 or SB 3-12 1.6 2.2 6.52 OK < 7.5
Barium 300 or 8B 15 - 600 0.5 64.5 107 OK < 300
Berylium 0.16 or SB 0-1.75 G4 BDL ND < 0.439 OK., Eastern Background
Cadmium 1 or SB 0.1-1 0.5 BDL ND < (.220 OK, ND
Calcium SB 130 - 35,000 1.0 12,800 11,500 OK, Eastern Background
Chromium 10 or SB 1.5-40 0.5 122 18.6 OK, Eastern Background
Cobakt 30 or SB 2.5-60 0.5 10.1 i1.6 0K < 30
Copper 25 or SB 1-50 0.5 24.4 31.5 QK. Eastern Background

OK, 3B: Site-specific Cyanide
Cyanide N/A N/A N/A 0.2 ND < 0.115 ] values range from ND-41 mg/kg
(Parsons data)
Iron 2,000 or 8B | 2,800 - 550,000 0.5 2.5 18,600 OK, Eastern Background
Lead SB 200 - 500 0.5 0.5 47.4 OK., Fastern Background
Magnesium SB 100 - 5,000 0.5 2.5 5,420 OK, Eastern Background
Manganese SB 50 - 5,000 0.5 0.3 238 OK, Eastern Background
Mercury 0.1 0.001 -0.2 0.1 0.1 0.0564 OK < 0.1
Nickel 130r 8B 0.5-25 0.5 0.5 i4 OK, Eastern Background
Potassium SB 8,500 - 43,000 1.0 1.0 4,200 OK, Eastern Background
Selenium 2or SB 0.1-39 2.3 2.5 ND < 0,549 OK, Eastern Backpround
Silver SB N/A 0.5 0.5 ND < 0.43% OK, Background N/A
Sodium 5B 6,000 - 8,000 1.0 1.0 302 OK, Eastern Background
Thalium SB N/A 5.0 5.0 ND < 0.320 OK, Background N/A
Vanadium 150 or SB 1-300 0.5 0.5 27.9 OK < 150
OK, SB: Site-specific Zinc values
Zinc 20 or $B 9-50 0.5 0.5 o3 range from 28-1540 mg/ig
(Parsons data)

Notes: 1) Soil cleanup criteria from NYSDEC Technical and Administrative Guidance

Memorandum #4046, dated 24 January 1994,
2y 8B = site background.
3y ND = Not detected
4} Results presented as milligrams per kilogram, dry weight.
5y Analysis performed for Target Compound List Volatile and
Semi-volatile compounds had results indicating Non-Detect for all anatytes.
&) BDL = below detection limit
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IMVESTMENTS. LLC™ DATED 12/02/02. DATE OF SURVEY WAS 12,708 /38,

2 MONITORING WELL LOCATIONS DERIVED FROM PARSONS ENGINEERING SCIENCE, ING., FIGURE
3-1 ENTITLED “TOTAL BTEX CONGENTRATIONS IN SOIL SAMPLES, SUPPLEMENTAL INVESTEGATION
TARRYTOWN SITE™ DATED NOVEMBER 2000,

3. THE LOGATIONS OF BORINGS OBSERVED BY HALEY & ALDRIGH WERE APPROXMATELY
SETERMINED IN THE FIELD Wi¥H SURVEY TAPE MEASUREMENTS FROM PHYSICAL MAPPING
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DESREE MPLIED BY THE METHOD USED.

CONSTRUCTION NOTES:

1. LINE CONTAMINATED SOR STOCKPILE ARFA WITH 10 MiL Wi PLASTIC SHEETS.

2 DRAINAGE FROM CONTAMINATED SO AND EXCAVATION DEWATERING WATER SHALL aE
TREATED WITH CARBON FILTRATON ON-3ITE FRIOR TO DISCHARGE.

3 CONTAMINATED SOH, STOCKFLE SHALL BE COVERED WITH BLACK FLASTIC SHEETS 16 WL N,

EXCEPT FOR WORKING FACE.

4. ABAMOON MW—07 BY FILLING CASING WTH BENTONITE GROUT 70 10 FT. BELOW GROUND
SUREACE, CuT DFF CASING FLUSH WiTH BOTTOM OF EXCAVATION.

5. BACKFILL EXCAVATIONS TO PRECONSTRUCHON LIMES AND GRAOES.

E. INITIAL BACKFELL OF EXCAVATION SHALL UTHLIZE ON-SETE UNGONTAMINATED EXCAVATION
SPOILS ANG SO%. SUBSEQUENT BACKFILL SHALL UTLIZE UNCONTAMNATED OFF-SITE SCIL
WMATERIALS ACCEPTABLE T0 NYSDEC.

7 EXCAVATION AND BACKFILL OPERATIONS SHALL BE @ COMPLIANCE WITH OSHA RECUIREMENTS.

CONTRACTOR 15 RESPONSIBLE FOR TRENCH SAFETY, INCLUDING CHOIGE OF SHORWNG AND
BRAGING METHODS AND MATERIALS, AND CLASSIFICATION OF SITE MATERIALS ACCORDANCE

WITH QSHA REGULATIONS.

8. AGTUAL LIMITS OF EXCAVATION FOR CONTAMNATED SOR. AND MGP PRODUCT SHALL BE
DETERMINED IN THE FIELD, BN CONSULTATION WTH NYSDEC, AND SHALL Bf BASED ON SHTE
CLEAN-UP GIADELINES IN THE SPECIFICATIONS,

4. TRUCK TRACKING/WASH PAD SHALL BE FOUPPED WITH SUMP PUMP TO DELIVER WATER TO
THE ONSITE WATER TREATMENT SYSTEM.

10, ASPHALT PAVEMENT WTHIN THE TRACKING/WASH PAD BERMS SHALL BE MAWTAINED FREE

/
d \ STEEL TOWER
/ \ BoRMS §
// f] \ TRUCK TRACK|NG\WASH PAD DETA;L OF CRACKS, HOLES OR GTHER PATHWATS FROM SURFACE YU SUTGRADE.
- / . SCME = NIS
i ,\
! \ . 30 ML
: : 12 02/5Y _l—m = = R,
£ t!r/ N NON-WOVER FILTER HDPE LINER
EwCE L 1.2 TRUCETRAD NG FABRIC
AST OF CORNER 10 % 5¥ {sEE DETAL) ‘ N o mD_ETﬂE,ﬁ;_ NOT EOR CONSTRUCTION
. ° SCALE = H.T.
| TARRYTOWN PROPERTY DEVELOPMENT Projest Enginser:
FERRY LANDINGS, LLC Jog
FARRYTOWN, NEW YORK ;
SITE KO, CI60068 Ossignes By
AROWNEELD CLEANUP INDEX NO. W3-1007-04-06 N
| HOLDER AND TAR WELL AREA T
———— | FINAL ENGINEERING REPORT FOR i
HORESSNEORESS mmincs | TARRYTOWN FORMER MGP SITE el B
“““““““ ENVIRONMENTAL
STREET SOLUTIONS EXCAVATION PLAN Srest Mot
i FHEH TS 5, SOMPED Y A UCCNSED PROTESSITHAL Heley & Wdricn of New Yors MDAngP 2065 SCC’WQ lFile Ko, - 1 of 1
; TG 1 5 & wOATON, B MO e 200 Town Centes Drive i AS SHOWN 28580-002 RGO T |
| e PERSI:M qu}(sss}ﬂ: s UNEER ;'gl'. PRECTION Rochestar, WY §4G23 [s] 40 &0
; Lesusto CHOREER 10 TEL e amesn Tel: {585} 358~3000 _ 1 3 l A
150E DATE REVISIONS i &y é:_pgg;u‘g"zs:%zzn SHALL COMPLY WIFH HEW YORK STATE Fox: {585) 3594580 SCALE iM FEET LS |




g

el 5({;} ‘ ,
sw}g E AN

ci 30(G) 4
B031( g T e

FOWELL TS
e \ BG32(G)A/f

BLALDG

TARRYTOWN PROPERTY DEVELOPMENT

NOTE: FERRY LANDINGS, LLC
. TARRYTOWHN, NEW YORK
1. BASE PLAN ADAPTEDR FROM CHAZEN H H H SITE NO. £36008D
ENGINEERING & LAND SURVEYING CO.P.C. DRAWING A Approximate Soil Sample Locations = SROWNFIELD CLEANUP INDEX NO, W3-1007-04-05
ENTITLED "AS-BUILT“ SURVEY LNAPL & DNAPL 301 Q(G) HOLDER AND TAR WELL AREA

REMEIATION AREAS™ DATED 10/11/04.
FINAL ENGINEERING REPORT FOR

TARRYTOWN FORMER MGP SITE
CONFIRMATION SO SAMPLE LOCATIONS
UNDRRGROUND ’

ENGENELRING &
ENVIRONMENTAL

SOLUTIONS SCALE: NOT TO SCALE MARCH 2005

FIGURE 1.4

28590~OOB/FENALENGINEER%NGREPORT/SECTION? HOLDERAND... /DRAWINGS /FIGURE4.DWG




28590-008 /FINALENGINEERINGREPORT /SECTION 1HOLDERAND... /DRAWINGS /FIGURE4.DWG

SEE DRAWING "AS-BUILT SURVEY GAS
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WDNAPL REMEDIATION AREAS", DRAWING
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SEE APPENDIX G
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Bureau of Construction Services

Division of Environmental Remediation

New York State Department of Environmental Conservation
625 Broadway, 12th Floor

Albany, New York 12233-7013

Attention: Lech M. Dolata

Subject: Final Engineering Report for Tarrytown Former MGP Site
Section 2 - LNAPL Area
Tarrytown, New York
Site No. C360069
Brownfield Cleanup Index No. W3-1007-04-06

Dear Mr. Dolata:

On behalf of Ferry Landings LLC, Haley & Aldrich of New York (Haley & Aldrich) is
pleased to present for your review and approval this Final Engineering Report for Tarrytown
Former MGP Site, Section 2 for the LNAPL Area at the Tarrytown Former Mamufactured Gas
Plant (MGP) Site. This report provides a description of the remediation that has been
performed in the LNAPL Area of the site, and presents record drawings of the work that has
been performed.

The scope of remediation was based on the 22 July 2003 Revised Conceptual Remediation Plan
prepared by Haley & Aldrich, which will be referred to in this report as the Decision
Document (Reference 1). The Decision Document was approved by NYSDEC on 3 September
2003 (Reference 2). The remediation was performed under the provisions of the New York
State Department of Environmental Conservation (NYSDEC) Brownfield Cleanup Program.
The parties to the Brownfield Cleanup Agreement for the remediation were NYSDEC and, as
volunteers, Ferry Landings, LLC, Ferry Investments, LLC and Consolidated Edison Company
of New York, Inc. The remediation was performed by D.A. Collins Environmental Services
under an agreement with Ferry Landings, LLC. Engineering services during remediation were
performed by Haley & Aldrich of New York under an agreement with Ferry Landings, LLC.

This is the second section of the Final Engineering Report for Tarrytown Former MGP Site.
The other areas of the site for which separate sections of the Final Engineering Report will be
prepared are:

B Section 1 Holder and Tar Well Area

= Section 3 Northern DNAPL Area

L Section 4 Western DNAPL and Sediment Removal Area
= Section 5 Fina} Engineering Report Appendices
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The reports are organized to conform to Section 5.8 Remedial Action Report in the Draft
Technical Guidance for Site Investigation and Remediation, dated March 2001 by NYSDEC.

SUMMARY OF REMEDY FROM DECISION DOCUMENT

The site is located on the east side of the Hudson River, north of the Tappan Zee Bridge, m the
Village of Tarrytown, New York. The site locus is shown on Figure 2.1, and a plan view of
the site is shown on Figure 2.2. The site encompasses approximately 20 acres, and currently is
primarily industrial-commercial in use.

As described in a number of previous reports (see References), the site exhibits contamination
in several areas that are derived either from the former MGP or from former fue! storage and
handling operations. This Final Engineering Report addresses contamination associated with
LNAPL generally located within the south central portion of the site. The work area is shown
on Figure 2.3.

Measurements in 1998 and 1999 by Handex Group, Inc. identified a zone of measurable free
floating LNAPL (primarily diesel fuel) in a triangular area defined by MW-2, MW-3, and
MW-6 (Reference 6).

Additionally, residual contamination due to historic LNAPL releases was evident between the
triangular area of free-floating LNAPL and West Main Street (see Figure 2.3). April 2003 and
July 2003 investigations confirmed previous data regarding residual contamination in that area.
No contamination was observed in the top 4 ft of soil. Some odors, staining, and PID readings
greater than 100 ppm were observed between 4 and 8 ft depth. Of thirteen soil samples
obtained, only one exhibited a soil contaminant concentration that exceeded TAGM clean up
target levels for total BTEX, and none exceeded the target cleanup concentration for total
PAH.

The purpose of the remedial action in this area was to remove, {0 the extent practical, the
floating free LNAPL and to remove and treat the contaminated soils in the smear zone between
the high and Jow water table, in areas where they would be expected to potentially cause
unacceptable concentrations of contaminants in soil vapor. The remedial action is described in
detail in the report “Tarrytown Former MGP Site LNAPL Area Design Report,” dated 18
December 2003 (Reference 3). This report is also referred to herein as the Work Plan. The
Work Plan was approved by NYSDEC on 30 January 2004 (Reference 4).

"The two main components of the approved remedial design for the LNAPL Area were
installation of a recovery trench and excavation of contaminated soils. A summary of the
remediation, as described in the Work Plan, is presented below.

Recovery Trench

A recovery trench, including three lines of 4-in. diameter perforated polyethylene plastic pipe,
was proposed to be installed parallel to and about 80 ft north of the West Main Street right-of-
way in a location down gradient from the zone where remnants of floating LNAPL. were
previously identified. The new trench would be connected to the existing recovery trench.

FIALE . The proposed recovery trench location is identified on Figure 2.3. The proposed bottom of the
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trench excavation would be approximateiy 7 ft below ground surface. The three pipes would
be set at elevations 0.0, 1.5 and 3.0 ft above mean sea level to account for the fluctuation in
ground water table elevation in this part of the site. An extraction manhole would be installed
to collect remaining free product during the remedial construction project. The trench would
be backfilled with crushed stone to approximately one foot above high water table elevation.
The balance of the trench would be backfilled with on-site soils meeting requirements for use
as common fill.

A 4-in. diameter floating head oil skimmer and pneumatic bladder pump would be installed in
both the new manhole and the existing recovery trench manhole. Free floating LNAPL would
be actively skimmed and pumped to a 500-gallon, double-walled storage tank located in an
adjacent pre-engineered storage enclosure. The tank would be equipped with a high-water
sensor which would automatically turn off the skimmer pumps to prevent pumping of product
to an already fuil tank. Recovered oil would be recycled or disposed of offsite. Given the
limited amount of remaining floating product, it was expected that the system would need to be
operated from the time of installation throughout the period of site remedial construction.

Seil Excavation

The second part of the proposed remedial action consisted of excavating contaminated soil from
the area between the free floating LNAPL and West Main Street, where residual soil
contamination was found to exceed site clean-up target levels. Excavation would be performed
by conventionai methods.

At the lowest point, the excavation was not expected to exceed 8 ft below ground surface. The
excavation would be backfilled using the uncontaminated on-site soils taken from the
excavation. The balance of backfill would be either treated soil or other imported clean fill
meeting established requirements for use as backfill on the site.

Water that collected in the excavation and required management would be pumped from the -
excavation, and sent to the on-site water treatment systeni, prior to discharge. Discharge
would comply with the Construction Water Management Plan, prepared by D.A. Colims

‘Environmental Services, dated 8 September 2003, and approved by NYSDEC 26 September

2003. An oil skimmer would be operated in the excavation to remove any free product that
may coilect. The recovered LNAPIL would be sent off site for recycling or disposal at a
permitted facility.

SUMMARY OF REMEDIAL ACTIONS COMPLETED
Actions Completed

Excavation was completed in accordance with the Work Plan. Skimming of the water in the
LNAPL Area excavation was completed, and confirmation: samples were taken from the
excavation side walls and bottom. See Figure 2.4 for confirmation sample locations. Table
2.1 summarizes the confirmation sampling results. The samples satisfied the requirements of
the Work Plan. The approximate limits of the excavation are shown on the record drawing,
Figure 2.5, prepared by Chazen Engineering & Land Survey Co., P.C. Backfill of the
LNAPL Area was completed according to the Work Plan. The excavation and backfiil of the
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LNAPL Area took place in the seven weeks between 27 May 2004 and 13 July 2004.

Excavation of the LNAPL recovery trench, placement of perforated recovery pipes, backfill,
and installation of the new manhole were completed according to the Work Plan. The new
LNAPL pump station and appurtenances were installed according to the Work Plan. The
limits of trench excavation, location of the new manhole, and location of the new pump station
are shown on Figure 2.5. The new manhole and LNAPL recovery trench were completed
during the period from 13 to 31 July 2004. The LNAPL pump station was completed and
made operational on 17 December 2004.

Problems Encountered During Construction and Resolutions

No significant problems were encountered during construction. Management of water entering
the excavation was difficult because the rate of groundwater intrusion tended to exceed the rate
at which the water could be practically and economically pumped and treated. Consequently,
most of the excavation below the water table was performed with water in the excavation,
After the excavation was completed, absorbent booms were used to remove residual floating
LNAPL from the water surface prior to backfill.

Changes to Design Documents

At approximately 90 ft east of the manhoie, the depth to bedrock was insufficient to allow
installation of the bottom two collection pipes. Based on pre-design investigations, and on the
Work Plan, this condition was expected but was to be handled when confirmed by direct
observation once the excavation was open. The bottom two pipes were ended at approximately
90 ft east of the manhole. The top pipe ended approximately 145 fi east of the manhole, as
pianned.

The following major pieces of equipment were installed for LNAPL recovery:

L] 8 X 10 X 8’4" high Steel Framed Vinyl Sided Enclosure with Shed Roof - Fliteway
Technologies

Dual Wall Vertical 500-gal Steel Tank - Mass Tank and Engineering Corp.

Model 4TW?29 2hp air compressor - Westward Tools

Selective Oil Skimmers (2) — SO8-4-003 - Clean Environment Equipment

Bladder Pumps (2) ~ PP2-24-56 - Clean Environment Equipment ‘

This specific equipment was not listed in the design documents, but Haley & Aldrich
determined that these items satisfied the project specifications during review of Contractor
submittals.

Quantities and Concentration of Contaminants Removed or Treated

Results of laboratory testing for waste characterization of materials to be transported offsite for
disposal are surmarized on Table 2.2. The laboratory data sheets were previously submitted
to NYSDEC by D.A. Collins Environmental Services and, as requested by NYSDEC, are not
re-copied with this submittal, but are available upon request.

Approximately 140,000 gallons of construction water was pumped from the excavations in the
LNAPL Area, Holder and Tar Well Area, and Northern DNAPL Area, treated, and
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discharged, per the Work Plan. Treated water was stored in frac tanks and tested prior to
discharge. The test results are summarized in Table 2.3. The laboratory data sheets were
previousty submitted by D.A. Collins Environmental Services and are available upon request.

Materials Disposed
The following table represents materials disposed for the entire project. Based on
conversations with NYSDEC, it was determined unnecessary to categorize the disposed

materials according to the place of origin on the project site.

Materials Disposed During Remediation at the Tarrytown Former MGP Site

Waste Type Disposal Facility | Quantity
LNAPL Impacted Soil ESMI 3,037.34 Ton
DNAPL Impacted Soil ESMI 10,042.34 Ton
DNAPL Impacted Soil Casie ProTank 10,740.87 Ton
Consiruction Debris ESMI 1,286 Ton
Liguid Product Casie ProTank 605 Gallons

REMEDIATION STANDARDS APPLIED TO REMEDIAL ACTIONS

The site cleanup target level for samples taken from the limit of excavation was 10 ppm total
BTEX and 500 ppm for total PAH in the area designated for future residential use. Similarly,
the target for backfilled on-site soil was 10 ppm totat BTEX and 500 ppm total PAH. These
levels were previously established in the NYSDEC-approved Work Plan. The Work Plan also
noted that strict conformance with site cleanup levels was not necessary on the north side
where the recovery trench will provide separation between the soil excavation area and the
limited use area to the north. Regardless of this caveat, the confirmation samples met the
target levels on all sides of the excavation.

PRE- AND POST-REMEDIAL DATA

Pre-remedial data was discussed and summarized in several previously-submitied reports
(Reference 7). Please refer to the referenced reports for the pre-remedial data.

As described previously, post-remedial data was obtained by acquiring confirmation samples
from the excavation sides and bottoms. Analytical results were compared to the site cleanup
target levels. A summary of the anaiytical results is provided on Table 2.1. All confirmation
samples met the target levels at all locations.

The laboratory analytical testing data was previously submitted in monthly progress reports and
is available upon request.

SITE RESTORATION ACTIVITIES
The excavations ir: the LNAPL Area were backfilled upon completion in accordance with the

Work Plan. A marker layer, consisting of orange geotextile, was placed on top of the backfill
subgrade and covered by approximately 6 in. of %-in. gravel. The purpose of the marker is to
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indicate the interface between onsite fill below and imported clean fill above. NYDEC
requested that the marker layer be placed a minimum of 2 ft below the final grade for future
development. The future grade in this area will be at least 1.5 ft higher than the existing,
yielding a final total depth of clean fill to the marker layer of more than 2 ft.

SOURCE AND QUALITY OF FILL

On-site overburden soils from the LNAPL Area excavation that met the site cleanup ctiteria
were used as backfill, Table 2.4 shows laboratory results of testing for the overburden soils,
indicating that they satisfied the site criteria for re-use of on-site soils of 10 ppm Total BTEX
and 500 ppm Total PAH. The laboratory analytical data reports were submitted to NYSDEC
during construction by D.A. Collins Environmental Services and are avatlable upon request.

In addition, clean fill was brought to the site from three locations:

\ Bronx, NY location operated by Tilcon
L] Elmsford, NY location operated by Jaz Mar
= Yonkers, NY location managed by National RE/sources

Testing was performed to verify the chemical composition of the imported fill. Results of the
laboratory testing are summarized in Table 2.5. The laboratory analytical data reports were
submitted to NYSDEC during construction by D.A. Coltins Environmental Services and are
available upon request.

RECORD DRAWINGS

A plan showing the excavation limits for the LNAPL Area was prepared by Chazen
Engineering & Land Survey Co., P.C. is included (see Figure 2.5). A plan showing the
equipment layout in the pump station, prepared by D.A. Collins Environmental Services is
provided (see Figure 2.6).

MANIFESTS

Manifests documenting contaminated soils that were removed from the site through the
duration of remedial activities were maintained during remedial construction. The manifests
are available upon request.

ENGINEERING OR INSTITUTIONAL CONTROLS REQUIRED

The Brownfield Cleanup Agreement under which this remedial action was performed inciudes,
at a minimum, the following controls:

L No future use of onsite groundwater

L] Future development must be in accordance with the Site Management Plan

L] Condition of onsite engineering controls must be reporied to NYSDEC on an annual
basis

Details on requirements for the future development of the site are provided in the Site
Mapagement Plan. While the LNAPL recovery system is in operation, annual reports on the
condition of the recovery system, including quantities of product recovered, will be required
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and will be submitted in the annual engineering controls report. Section 5 of this document
(Fina! Engineering Report Appendices) contains an environmental easement map (sheet no.
SP1) as prepared by The Chazen Companies and dated 7 February 2005. Reference should
also be made to the approved Institutional and Engineering Controls Plan for the Tarrytown
Former MGP Site.

OPERATION, MAINTENANCE, AND MONITORING (OM&M}

The remedial actions associated with the LNAPL contamination were excavation and a
recovery trench, The purpose of the excavation portion of the remediation was to permanently
remove the subject LNAPL contaminated soils that exceeded the site cleanup criteria, as
presented in the Work Plan. In this area, no soils are left to require long-term monitoring,
therefore no Operations & Maintenance, other than the LNAPL recovery systemn described
above, is needed.

The purpose of the recovery trench portion of the remediation was to remove the remmnants of
LNAPL product from the water table. The LNAPL recovery system was planned to be
operated during remedial construction activities at the site only, and discontinued at the
completion of construction activities. However, due to the overall project schedule and
sequence, the recovery system was not activated until near the end of the remedial
construction. The system will operate for a minimum of six months, and thereafter until it is
shown that product can no longer be practically recovered. During operation, the system will
be checked once per week to ensure that it is functioning properly. The oil storage tank is
being and will continue to be probed weekly to determine the quantity of product collected
during that time period.

Refer to the Site Management Plan for a discussion of requirements regarding management of
the site soils in this area of the overall site during design and construction of future
developments at the site. Reference should also be made to the approved Operation,
Maintenance, and Monitoring Plan for the Tarrytown former MGP Site, for description for the
operation and maintenance requirements for the LNAPL recover system.

CLOSURE

This report described the Work Plan for the LNAPL Area, summarized the remedial activities
performed, described approved deviations from the Work Plan and the reasons for them, and
provided record drawings of the remedial construction. A certification that the work was
performed in accordance with the Work Plan (and approved deviations) signed by the
professional engineer responsible for oversight of the work is included with the cover letter to
the Final Engineering Report.
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Sincerely yours,
HALEY & ALDRICH OF NEW YORK

P 5 f,
éiﬁawﬁ ot C{i’ﬁjm_m
Vincent B. Dick §L°
Project Manager Vice Prestdent 4

Enclosures:

Table 2.1 - Summary of Analytical Laboratory Results — Confirmation Samples

Table 2.2 - Summary of Analytical Laboratory Results - Waste Characterization for
Materials Disposed Off-Site

Table 2.3 - Summary of Analytical Laboratory Results ~ Treated Water Discharge

Table 2.4 - Summary of Analytical Laboratory Results — On-Site Backfill Verification
Testing

Table 2.5 - Summary of Analytical Laboratory Results - Clean Fill Verification
Testing

Figure 2.1 - Stte Locus

Figure 2.2 - Site Plan

Figure 2.3 - Plan of LNAPL Area showing Proposed Remedial Action

Figure 2.4 - LNAPL Area Location of Confirmation Samples

Figure 2.5 - Record Drawing of LNAPL Area

Figure 2.6 — Record Drawing of Pump Station Layout

o C. Monheit, Ferry Landings, LL.C
R. Manz, D.A. Collins Environmental Services
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TABLE 2.1
LNAPL AREA

SUMMARY OF ANALYTICAL LABORATORY RESULTS

Confirmation Sampies

Final Engineering Report for Tarrytown Former MGP Site

Tarrytown, New York

Field ID Laboratory ID Total PAH (ppm) | Total BTEX (ppm)
LNAPL11-E-N1 FRMR MGP SITE UNAPL 11 117 ND
LNAPL12-E-N2 FRMR MGP SITE UNAPL 12 35 ND
LNAPLI13-E-Si FRMR MGP SITE UNAPL 13 19 ND
LNAPLI14-E-S2 FRMR MGP SITE UNAPL 14 64 ND
LNAPL15-W-N1 FRMR MGP SITE UNAPL 15 118 ND
LNAPL16-W-N2 | FRMR MGP SITE UNAPL 16 345 2.1
LNAPL17-W-S1 FRMR MGP SITE UNAPL 17 ND ND
LNAPL18-W-52 FRMR MGP SITE UNAPL 18 54 ND
LNAPL19-51 FRMR MGP SITE UNAPL 19 ND ND
LNAPL20-S1 FRMR MGP SITE UNAPL 20 28 ND
LNAPL21- FRMR MGP SITE UNAPL 21 170.6 ND
BOTTOM
Site Clean-up Criteria per Work Plan 500 10

Notes: ND = Not Detected.
See Figure 4 for sample locations.
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TABLE 2.2

LNAPL AREA

SUMMARY OF ANALYTICAL LABORATORY RESULTS
Waste Characterization for Materials Disposed Off-Site
Final Engineering Report for Tarrytown Former MGP Site
Tarrytown, New York

Sample 1D L.NAPL2 LNAPL3 [ NAPL4 LNAPL7 LNAPLS LNAPLY LNAPLIO
Sample Location Tent NE Tent SE Tent SW Tent NW
Lab Sample Number AF57825 AFS57826 AF57827 AF58901 AF58902 AF58503 AF58904
Sampling Date 527104 5/27/04 5/27/04 5/27/04 5/27104 527104 5727104

Sample Depth (feet bgs)
Result MDL!  Result MDL|  Result MDLI  Result MDL| Result MDL] Result MDL| Result MDL

Detected Compounds (mg/Kg or ppm)

Metals NR NR NR NR NR NR
Arsenic 9.46
Barium 187
Cadmium 0.562
Chromium 20.8
Lead 1,160
Mercury 2.13
Selenium ND 2.5
Silver ND 0.5

TPH 3,400 960 14,000 8,100 9,500 7,000 2,400

NR = not analyzed
ND = not detected

WROC\commoniProjects\285900008 Resp o FER CommentsiFinal Engineering ReporfiSection 2 LNAPL Areatables\wasie char data



TABLE 2.3
LNAPL AREA

SUMMARY OF ANALYTICAL LABORATORY RESULTS

Treated Water Discharge

Final Engineering Report for Tarrytown Former MGP Site

Tarrytown, New York

Analyte Discharge | Discharge | Discharge | Discharge | Discharge 4
Limitations 1 2 3
Daily Maximum 140,000 gal | 20,000 gal | 20,000 gal | 20,000 gal 0 gal
Flow
pH Range 6.5108.5 <1.0 7.3 NR NR
Total Suspended 20 mg/l ND 3.0 6.0 23
Solids
Oil & Grease 15 mg/1 <1.0 2.5 <1.0 1.7
Visibie Foam None None None None None
Individual PAHs 10 ug/l <10 <11 {or <10 12,
Below (or Below | Phenanthrene,
PQL) PQL) only
Benzene 0.8 ug/l <0.5 <0.5 <0.5 160
Ethylbenzene Sug/l <5.0 <50 <5.0 <3.0
Toluene Sug/l <5.0 <5.0 <5.0 16
o-Xylene 5ug/l <35.0 <5.0 <35.0 <5.0
m-Xylene 5 ug/l <5.0 <5.0 <5.0 <5.0
p-Xylene 5 ug/l <5.0 <3.0 <5.0 <5.0
Analyte Discharge | Discharge | Discharge | Discharge | Discharge 8
Limitations 5 6 7
Daily Maximum 140,000 gal | 20,000 gal | 20,000 gal | 20,000 gal | 20,000 gal
Flow
pH Range 6.5t08.5 NR NR NR NR
Total Suspended 20 mg/l 4.0 50 4.0 9.5
Solids
Oil & Grease 15 myg/l <1.0 <1.0 <1.0 <1.0
Visible Foam None None None None None
Individual PAHs 10 ug/l < 10 <10 <10 <10
(or Below | (or Below | (or Below (or Below
PQL) PQL) PQL) PQL)
Benzene 0.8 ug/l <{.5 <0.5 <0.5 <0.5
Ethylbenzene S ug/t <5.0 <5.0 <5.0 <5.0
Toluene 5 ug/l <5.0 <5.0 <3.0 <5.0
o-Xylene 5 ug/l <5.0 <5.0 <3.0 <5.0
m-Xylene 5 ug/l <5.0 <5.0 <5.0 <35.0
p-Xylene Sug/l <5.0 <5.0 <5.0 <5.0
Notes:

ND = Not Detected. NR = Not Recorded.
Discharge 4 was not discharged; it was re-treated, tested and discharged as Discharge 5.




TABLE 2.4
LNAPL AREA

SUMMARY OF ANALYTICAL LABORATORY RESULTS

On-Site Soils Re-Used as Backfill
Final Engineering Report for Tarrytown Former MGP Site

Tarrytown, New York

Field/Laboratory ID Total PAH (ppm) Total BTEX (ppm)
LNAPLI-Composite ND 0.066
LNAPLS5-Verification Comp 105 4.4
LNAPL6-Verification Comp 154 ND

Site Criteria per Work Plan 500 10

Note: ND = Not Detected.




TABLE 2.5

LNAPL AREA

SUMMARY OF ANALYTICAL LABORATORY RESULTS
Analysis of Borrow Source Soil

Final Engineering Report for Tarrytown Former MGP Site

Tarrvtown, New York

NYSDEC Easiern USA National Jaz Mar Tilcon
TAGM 4046 RE/sources
Compound Background Eimsford, NY Bronx, NY Comment

Cleanup Yonkers, NY

Criteria {mg/kg) (ma/kg) (mg/kg) {mg/kg)
Alaminum SB 33,000 3 11,800 10,100 OK, Eastern Background
Antimony SB N/A 5 25 ND < 0.545 OK, ND
Arsenic 7.5 0r SB 3-12 1.0 2.2 6.52 OK < 7.5
Barium 300 or SB 15 - 600 0.5 64.5 107 0K < 300
Berylium 0.16 or 3B 0-1.75 0.4 BDIL. ND < 0,439 OK, Eastern Background
Cadmium 1 or SB 0.1-1 0.5 BDL ND < 0.220 OK, ND
Calcium SB 130 - 35,000 1.0 12,800 11,500 OK., Eastern Background
Chromim 10 or SB 1.5-40 0.5 i2.2 18.6 OK, Eastern Background
Cebait 30 or SB 2.5-60 0.5 16.1 11.6 OK < 30
Copper 2501 SB 1-50 0.5 24.4 31.5 OK., Eastern Background

OX, §B: Site~specific Cyanide
Cyanide N/A N/A N/A 0.2 ND < 0.115 | values range from ND-41 mg/kg
(Parsons data}
Iron 2,000 or SB {2,000 - 356,000 0.5 2.5 10,600 OK., Eastern Background
Lead SB 200 - 500 0.5 0.5 47.4 QK, Eastern Background
Magnesium SB 100 - 5,000 0.5 2.5 5,420 OK, Eastern Background
Manganese SB 50 - 5,600 0.5 0.5 238 OK., Eastern Background
Mercury 0.1 0.001 -0.2 0.1 0.1 0.0564 OK < 0.1
Nickel 13 or SB 0,5-25 0.5 0.5 14 OK, Eastern Background
Potassium SB 8,500 - 43,000 1.0 1.0 4,200 0K, Fastern Background
Selentam 2 or SB 0.1-3.9 2.5 2.5 ND < 0.549 OK, Eastern Background
Siiver 5B N/A 0.5 0.5 ND <« 0.439 OK, Background N/A
Sodium SB 6,000 - 8,600 1.0 1.0 302 OK, Eastern Background
Thalium SB N/A 5.0 3.0 ND < 0.320 OK, Background N/A
Vanadium 150 or SB 1-300 0.5 0.5 27.9 OK < 150
QK, S$B: Site-specific Zinc values
Zinc 20 or SB G-50 0.5 ¢.5 93 range from 28-1540 mg/kg
{Parsons data}

Notes: 1) Soil cleanup criteria from NYSDEC Technical and Administrative Guidance

Memorandum #4046, dated 24 January 1994,

23 8B = site background.
3) ND = Not detected
4 Resuits presented as milligrams per kilogram, dry weight.
5) Anatysis performed for Target Compound List Volatile and
Semi-volatile compounds had results indicating Non-Detect for all analytes.
6) BDL = below detection limit
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SEE DRAWING "AS-BUILT SURVEY GAS
HOLDERS & TAR WELL, LNAPL, DNAPL &
WDNAPL REMEDIATION AREAS", DRAWING
SP1, 3/24/05, BY CHAZEN ENGINEERING AND
LAND SURVEYING CO. P.C,,

SEE APPENDIX G
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Revised 30 March 2005
File No. 28560-008

Bureau of Construction Services
Division of Environmental Remediation
New York State Department of Environmental Conservation
625 Broadway, 12th Floor
Albany, New York 12233-7013
Attention: Lech M. Dolata
Subject: Final Engineering Report for Tarrytown Former MGP Site
Section: 3 - Northern DNAPL Area
Tarrytown, New York
Site No. C360069
Brownfield Cleanup Index No. W3-1007-04-06

Dear Mr. Dolata:

On behalf of Ferry Landings LLC, Haley & Aldrich of New York (Haley & Aldrich) is
pleased to present for your review and approval this Final Engineering Report for Tarrytown
MGP Site, Section 3 for the Northern DNAPL Area at the Tarrytown Former Manufactured
Gas Plant (MGP) Site. This report provides a description of the remediation that has been
performed in the Northern DNAPL Area of the site, and presents record drawings of the work
that has been performed.

The scope of remediation was based on the 22 July 2003 Revised Conceptual Remediation Plan
prepared by Haley & Aldrich, which will be referred to in this report as the Decision
Document (Reference 1). The Decision Document was approved by NYSDEC on 3 September
2003 (Reference 2). The remediation was performed under the provisions of the New York
State Department of Environmental Conservation (NYSDEC) Voluntary Cleanup Program.
The parties to the Voluntary Cleanup Agreement for the remediation were NYSDEC and, as
volunteers, Ferry Landings, LLC, Ferry Investments, LLC and Consolidated Edison Company
of New York, Inc. The remediation was performed by D.A. Collins Environmental Services
under an agreement with Ferry Landings, LL.C. Engineering services during remediation were
performed by Haley and Aldrich of New York under an agreement with Ferry Landings, LLC.

This is the third section of the Final Engineering Report for Tarrytown Former MGP Site. The
other areas of the site for which separate sections of the Final Engineering Report will be
prepared are:

" Section 1 Hoider and Tar Well Area

L Section 2 LNAPL Area

= Section 4 Western DNAPL and Sediment Removal Area
" Section 5 Final Engineering Report Appendices
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The reports are organized to conform to Section 5.8 Remedial Action Report in the Draft
Technical Guidance for Site Investigation and Remediation, dated March 2001 by NYSDEC.

SUMMARY OF REMEDY FROM DECISION DOCUMENT

The site is located on the east side of the Hudson River, north of the Tappan Zee Bridge, in the
Village of Tarrytown, New York. The site locus is shown on Figure 3.1, and a plan view of
the site is shown on Figure 3.2, The site encompasses approximately 20 acres, and currently is
primarily industrial-commercial in use.

As described in a number of previous reports (see References), the site exhibits contamination
in several areas that are associated either with the former MGP or from former fuel storage
and handling operations. This Final Engineering Report addresses contamnination associated
with DNAPL generally located within the northern portion of the site> The work area is shown
on Figure 3.3.

The Northern DNAPL Area, as shown on Figure 3.3, is located underneath the existing
County Asphalt office building, and is depicted to be about 500 ft long and 200 fi wide
(Parsons, 2000, Reference 6). The primary environmentai concern in this area is soil affected
by discrete zones containing DNAPL (apparently derived from coal tar), as observed in soi
borings SB-7, SB-10, SB-16, and $B-19 and in monitoring wells MW-11, MW-13, and MW-
26. The subject zones are located between 12 and 15 ft below ground surface (b.g.s.) on the
west side of the building and between 9 and 13 ft b.g.s. on the east side. (See Pre-Design
Investigation Report, Tarrytown Former MGP Site, Tarrytown, New York, 12 September 2003,
Reference 10 for details.)

Consequently, the Northern DNAPL Area was proposed to be remediated, and a plan for the
remediation (Reference 3) was submitted to and approved by NYSDEC on 30 January 2004.
The remediation objective in the Northern DNAPL Area is to prevent potential westward
migration by installing a barrier and to facilitate DNAPL recovery capability up-gradient from
the barrier (Reference 4). The affected zone of DNAPL is well below grade (deeper than 9 ft)
and therefore isolated from surface activities.

The remedial action is described in detail in the report Tarrytown Former MGP Site, Northern
DNAPL Remedial Design Report, dated 23 December 2003 (Reference 3). This report is also
referred to herein as the Work Plan. The proposed remediation consisted of two main
components: a barrier and a recovery trench. The planned limits of the remediation in the
Northern DNAPL Area are shown in plan view on Figure 3.3, and are generally described
below, as excerpted from the Work Plan:

Barrier

A maximum 360-foot long barrier, located to the west of the depicted limiis of the
Northern DNAPL Area is proposed. Soil borings SB-14, SB-15, SB-20, SB-21, SB-22
and SB-23 indicate that there are no zones of soil saturated with DNAPL crossed by the
proposed barrier. The barrier will consist of watertight sheeting, driven approximately
five feet into the lower permeability silty clay. Slots will be cut into the portion of the
sheets extending from a point one foot above the top of the recovery trench drainage
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stone to the high groundwater level. Slots will be cut approxirnately 8.26 ft center-to-
center. This will allow groundwater to pass the barrier. The barrier will be cur off at
least three feer below the ground surface.

Recovery Trench

A recovery trench will be installed on the up-gradient side of the barrier wall. The trench
will be approximately 360 feet long and reach depths ranging from 17 to 18.5 feet below
ground surface. The collection media will extend from the bortom of the trench to
approximately 10 feet below ground surface. From that depth to the surface the recovery
trench will be backfilled with ordinary fill.

The recovery trench will be constructed after the barrier is in place using biopolymer
slurry methods. After drainage sione placement, the trench will be developed, similar to a
well. A minimum of three pore volumes will be pumped from the trench.

The recovery trench will extend one 1o two feet into the silty clay layer. Six recovery wells
will be installed, spaced evenly along the trench alignment. The bottom of the recovery
trench will be sloped at five percent toward each well, with high points at the midpoint
berween each well. The backfill will be permeable stone from the bottom to about 10 feet
b.g.s., and excavated soils thereafter. A geotextile will separaie the permeable sione
from the subsequently placed fill soils.

Two observation wells will be installed. One will be located 10 to 15-feet from each end
of the recovery trench (pending clearance of site obstructions) 1o enable detection of
mobile DNAPL that may possibly migrate around the ends of the recovery trench.

In the Northern DNAPL area, the soil above the high water table is uncontaminated. It
will be stockpiled and used later as backfill. The soil below may or may not exhibit some
low level of MGP contamination (odor, sheen, and blebs) and will be field screened 1o
determine if it needs to be disposed at a permitted facility off site.

Water that collects and needs management in the excavation will be pumped from the
excavation, and sent to the on-site water trearment system, prior to discharge. Discharge
will comply with the NYSDEC-approved Construction Water Management Plan, prepared
by D.A. Collins Environmental Services, dated September 8, 2003.

SUMMARY OF REMEDIAL ACTIONS COMPLETED
Actions Completed

The Northern DNAPL Barrier and Recovery Trench were completed in general accordance
with the Work Plan.

The recovery trench was constructed prior to the sheet pile barrier, during the period from 8
June 2004 through 18 June 2004. This enabled the contractor to clear subsurface obstructions
that would have been obstacles to driving the sheet pile. At the northern end of the recovery
trench, north of RW-06N, a large buried concrete obstruction was encountered. s size and
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depth made it impractical to remove from the trench alignment. Therefore, the alignment of
the recovery trench was adjusted to the east to avoid the obstacle. The constructed alignment is
shown on Figure 3.2. The breaking and flushing of the biopolymer slurry and hydraulic
conductivity testing for the recovery trench were successfully completed between 18 June 2004
and 25 June 2004. The barrier sheeting was driven at the western sidewall of the recovery
trench between 25 June 2004 and 1 July 2004,

The trench was lined with filter fabric and backfilled with imported stone to approximately 6
feet below ground surface, corresponding to the top of the water table. The filter fabric was
wrapped over the top of the imported stone and the trench backfill completed to within 8 inches
of ground surface with on-site soils. Then an orange textile marker layer was placed and
covered with approximately 8 inches of milled asphait. Final grade at the location of the '
recovery trench will be at least 1.3 feet higher than existing grade, so the marker layer will
ultimately be at least 2 feet below finished grade.

Problems Encountered During Construction and Resclutions

An obstruction was encountered while driving the barrier sheets approximately 12 ft from the
southern end of the barrier. A cylindrical steel vessel, approximately 4feet diameter and 9feet
long, was excavated and removed from the west side of the sheeting alignment. The vessel
was subsequently identified as a boiler. The excavation was backfilied and sheeting completed.
Based on its observations of the boiler excavation, NYSDEC requested an investigation to
determine the limits of possibie soil contamination that may exceed site clean up guidelines at
the boiler excavation.

As a first step in the investigation, an 18-ft long by 6-ft wide by 8.5-ft deep test pit was
excavated, starting at the western edge of the boiler excavation and extending to the west, as
shown on Figure 3.3. Soil samples were taken from the bottom of the test pit near the eastern
end, from the western wall near the bottom and from the northern wall near the bottom. The
test pit was backfilled with soils meeting site backfill criteria pending sample test resuits.
Excavated soils were segregated for characterization in accordance with existing site work plan
procedures. The sample iocations are shown on Figure 3.4, The sample taken at the eastern
end of the test pit did not meet site soil cleanup criteria. These results indicated that the boiler
excavation may not have sufficiently removed contaminated soils west of the former boiler
location.

Consequently, an expanded investigation to evaluate contamination at the boiler excavation was
initiated. The subsurface investigation consisted of 18 direct-push borings. After compietion of
this investigation, Haley & Aldrich submitted a report to NYSDEC to describe the findings of
the investigation and to propose a plan to remediate the unexpected contaminated soifs
encountered during excavation. This report, entitled “Northern DNAPL Supplemental
Investigation, Tarrytown Former MGP Site Remediation”, dated 23 November 2004
{Reference 5), was amended on 8 December 2004 (Reference 6) in response to comments from
NYSDEC. Results of the investigation were summarized in and laboratory analytical reports
were appended to the 23 November 2004 report

After receiving approval by NYSDEC (Reference 7), the supplemental remedial work was
completed in accordance with the report. The excavation and backfill to top of the water table
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was compieted during the period from 16 to 23 December 2004 and the backfill was completed
during the period from 3 to 7 January 2005. An orange textile marker layer was placed at
approximately 8 inches below ground surface.

After remedial excavation in this area was completed, a memorandum (Reference 8) was
subrnitted to NYSDEC to present results of confirmation sampling and to describe a minor
deviation to the approved plan. The deviation was due to a hard, concrete-like layer
encountered at approximately 13.8-14.3 feet below ground surface in the vicinity of borings
BG-7 and BG-13 (see Figure 3.4). It was determined that the concrete-like layer had a
relatively uniform surface and that it was a practical obstruction to deeper excavation, as well
as to downward migration of DNAPL contaminants. Additionally, the depth of the concrete
barrier was nearly the same as the depth of river alluvium in adjacent excavations. Excavation
was discontinued at the top of this barrier, and did not continue further downward to the river
alfuvium as planned. Details on the supplemental excavation performed in the boiler area were
presented in Tarrytown Former MGP Site, Northern DNAPL Supplemental Excavation
Confirmation Samples, memorandum Haley & Aldrich to NYSDEC, dated 28 December 2004
(Reference 8). The report included copies of laboratory analytical data reports for confirmation
samples.

Changes to Design Documents

As described in the previous section, there were two notable changes to the design documents,
the change in alignment of the barrier and recovery trench at the northern end and excavation
of a zone of contaminated soils at the southern end. Both modifications were discussed with
and approved by NYSDEC in advance of the work.

Quantities and Concentration of Contaminants Removed or Treated

Casie ProTank, the disposal facility for contaminated soil, did not require soil testing for waste
characterization in the Northern DNAPL Area. Testing performed on contaminated site soils
excavated from the Holder and Tar Well Area was accepted by Casie Pro Tank. Those testing
results were reported in Section 1 of this Final Engineering Report. The Northern DNAPL
Area excavation activities were performed in the wet. Groundwater that infiltrated and pooled
in the open excavation was not extracted and treated in the on-site wastewater treatment
systeml.

Materials Disposed
The following tabie represents materials disposed for the entire project. Based on
conversations with NYSDEC, it was determined unnecessary to categorize the disposed

materials according to the place of origin on the project site.

Table 3.1 Materials Disposed During Remediation at the Tarrytown Former MGP Site

Waste Type Disposal Facility | Quantity
LNAPL Impacted Soil ESMI 3,037.34 Ton
DNAPL Impacted Soil ESMI 10,042.34 Ton
DNAPL Impacted Soil | Casie ProTank 10,740.87 Ton
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Construction Debris ESMI | 1,286 Ton
Liquid Product Casie ProTank | 605 Gallops

REMEDIATION STANDARDS APPLIED TO REMEDIAL ACTIONS

The site cleanup target level for the Northern DNAPL area was 10 ppm total BTEX and 560
ppm total PAH. These levels were previously established in the approved Work Plan.

PRE- AND POST-REMEDIAL DATA

Pre-remediation data was discussed and summarized in several previously-submitted reports
(Reference 10). Please refer to the referenced reports for the pre-remediation data.

No confirmation samples were required for the installation of the barrier and recovery trench.
Confirmation samples were taken from the excavation of contaminated soils in the vicinity of
the buried boiler. As described previously, post-remediation data was obtained by acquiring
confirmation samples from the excavation sides and bottoms. Analytical results were
compared to the site cleanup target levels. A summary of the analytical results is provided in
Table 3.2, showing that the site cleanup criteria were satisfied for all samples and analytes
required.

The laboratory analytical testing data reports for confirmation samples were previously
submitted to and accepted by NYSDEC (References 5, 6, 7, and 8) and are available upon
Tequest.

SITE RESTORATION ACTIVITIES

The recovery trench excavation in the Northern DNAPL Area was backfilled upon completion.
A marker layer, consisting of orange textile, was placed on top of the backfill subgrade and
covered by approximately 8 inches of milled asphalt. In the boiler excavation area, the marker
layer was placed at 2 feet below existing ground and the backfill was completed with imported
stone (crusher run). The future grades along the Northern DNAPL trench and in the boiler
excavation area will be approximately 1.5 feet higher than the existing grades, yielding 4 final
depth to the marker layer of at least 2 feet.

SOURCE AND QUALITY OF FILL

On-site overburden soils from the Northern DNAPL Area excavation that met the site cleanup
criteria were used as backfill. Table 3.3 shows laboratory results of testing for the overburden
soils, indicating that they satisfied the site criteria for re-use of on-site soils of 10 ppm Total
BTEX and 500 ppm Total PAH. The laboratory analytical data reports were submitied to
NYSDEC during construction by D.A. Collins Environmental Services and are available upon
request.

In addition, clean fill was brought to the site from three locations:
® Bronx, NY location operated by Tiicon

= Flmsford, NY location operated by Jaz Mar

B Yonkers, NY location managed by National RE/sources
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Testing was performed to verify the chemical composition of the imported fill. Resulis of the
laboratory testing are summarized in Table 3.4. The laboratory analyticai data reports were
submitted to and accepted by NYSDEC during construction by D.A. Collins Environmental
Services and are available upon request.

RECORD DRAWINGS

A plan, prepared by Chazen Engineering & Land Survey Co., P.C., showing the Northern
DNAPL recovery trench, observation wells, recovery wells and the excavation limits as
completed for contaminated soils at the southern end of the recovery trench is attached (see
Figure 3.5).

MANIFESTS

Manifests documenting contaminated soils that were removed from the site during the duration
of remedial activities were maintained during remedial construction. The manifests are
available upon request.

ENGINEERING OR INSTITUTIONAL CONTROLS REQUIRED

The Voluntary Cleanup Agreement under which this remedial action was performed includes,
at a minimum, the following controls:

" No future use of onsite groundwater
] Future development must be in accordance with the Site Management Plan
L Condition of onsite engineering controls must be reported to the NYSDEC on an

annual basis,

Details on restrictions and/or requirements for the future development of the site are provided
in Tarrytown Former MGP Site; Site Management Plan, dated 1 December 2004 {Reference 9).
Section 5 of this document (Final Engineering Report Appendices) contains an environmental
easernent map (sheet no, SP1) as prepared by The Chazen Companies and dated 7 February
2005. Reference should also be made to the approved Institutional and Engineering Controls

Plan for the Tarrytown former MGP Site.

OPERATICN, MAINTENANCE, AND MONITORING (OM&M)

Monitoring of the DNAPL recovery trench will be required. The plan for system operation
involves two phases: stari-up and long-term operation. The start up phase will begin after
systern instailation and is expected to continue through the first year of operation. The long
term phase will begin after one complete year of operation.

Monitoring will include measurement of water and DNAPL levels in all observation and
recovery wells. During the start-up period, the frequency of monitoring will vary from weekly
to monthly as needed, to collect information to optimize the recovery operations. Monitoring
in the long term will be at a frequency established during the start-up period. Monitoring
results will determine the frequency of DNAPL removal.
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DNAPL will be removed from the recovery trenches on a periodic basis, using vacuum trucks,
removable submersible pumps, or equivalent means. Recovered DNAPL will be placed in
New York State Department of Transportation approved containers and then will be
transported to permitted facilities for recycling, treatment, or disposal. The frequency of
extraction will be determined during the start-up phase. During the start-up phase, the rate of
DNAPL recovery in the recovery wells will be monitored. The removal frequency will be
adjusted accordingly. By the end of the start-up phase, the frequency of required DNAPL
exiraction will be established. Extraction of DNAPL will be discontinued if the evidence
demonstrates that no further significant quantities can be removed.

Refer to the Site Management Plan (Reference 9) for a discussion of requirements regarding
treatment of the soils during design and construction of future developments at the site.
Reference should also be made to the approved Operation, Maintenance, and Monitoring Plan
for the Tarrytown former MGP Site.

CLOSURE

This report described the Work Plan for the Northern DNAPL Area, summarized the remedial
activities performed, described approved deviations from the Work Plan and the reasons for
them, and provided record drawings of the remedial construction. A certification that the work
was performed in accordance with the Work Plan (and approved deviations) signed by the
professional engineer responsible for oversight of the work is included with the cover letter to
the Final Engineering Report.

Sincerely yours,
HALEY & ALDRICH OF NEW YORK

w‘tﬁ\ff f}{%‘nﬁz—ﬂf 2 (?:;QQ“-/—L(/ o £{—=3qu

|

onathan D. Babcock, P.E. Vincent B. Dick ¢
Project Manager Vice President 47"
Enclosures:
Table 3.1 - Materials Disposed During Remediation at the Tarrytown Former
MGP Site
Tabie 3.2 — Confirmation Sample Results for Northern DNAPL Supplemental
Excavation
Table 3.3 - Summary of Analytical Laboratory Results -~ On-Site Soils Re-Used as
Backfill
Table 3.4 - Summary of Analytical Laboratory Results ~ Analysis of Borrow Source
Soil

Figure 3.1 - Site Locus

Figure 3.2 — Site Plan

Figure 3.3 — Excavation Plan

Figure 3.4 — Confirmation Soil Sample Locations
Figure 3.5 - Record Drawing of Northern DNAPL Area
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ol C. Monheit, Ferry Landings, LLC
R. Manz, D.A. Collins Environmental Services
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TABLE 3.1

NORTHERN DNAPL AREA
Materizals Disposed During Remediation
Final Engineer Report for Tarrytown Former MGP Site

Tarrytown, New York

Waste Type Disposal Facility | Quantity
LNAPL Impacted Soil ESMI 3,037.34 Ton
DNAPL Impacted Soil ESMI 10,042.34 Ton
DNAPL Impacted Soil Casie ProTank 10,740.87 Ton

Construction Debris

ESMI

1,286 Ton

Liquid Product

Casie ProTank

605 Gallons




TABLE 3.2

NORTHERN DNAPL. AREA
SUMMARY OF ANALYTICAL LABORATORY RESULTS

Confirmation Sample Results for Northern DNAPL Supplemental Excavation

Final Engineering Report for Tarrytown Former MGP Site
Tarrytown, New York

Sample Confirmation Total Total
P Sample Location BTEX PAB
(Side or Bottom) (ppm) (ppm)
NDNAPL- | A-Bl Bottom BG-8and BG-12at17ft. |\, ND
depth
Main shallow excavation,
NDNAPL- | A-West Side west of BG-13, 8-10 ft. 3.4 99
- depth '
Main shallow excavation, _
NDNAPL- | A-South Side south of BG-8 and BG-12, 0.78 ND
8-10 ft. depth
NDNAPL- B-North Side BG-19, 8-10 ft. depth ND 105.4
NDNAPL- B-South Side BG-19, 8-10 ft. depth ND 385
NDNAPI.- B-West Side BG-19, 8-10 ft. depth 5.7 323
NDNAPL- | C-BI Bottom BG-17, alluvium, 15 NA ND
depth
NDNAPL- | C-B2 Bottom BG-18, alluvium, NA 42
_15°depth
NDNAPL- | C-South Side Between B?é” and BG- | \p 34.8
NDNAPL- C-S1 Bottom BG-2, alluviem, 16 ft depth NA ND
Approx. 5 ft. west of BG-4,
NDNAPL- C-52 Bottom alluvium, 16 ft depth NA 4.34

ND = Not Detected
NA = Not Analyred
Site Cleanup Criteria: 10 ppm Total BTEX, 500 ppm Total PAH (also see “Tarrytown

Former MGP Site, Northern DNAPL Supplemental Excavation Confirmation Samples,”
memorandum Haley & Aldrich to NYSDEC, dated 28 December 2004.)




TABLE 3.3

NORTHERN DNAPL AREA

SUMMARY OF ANALYTICAL LABORATORY RESULTS
On-Site Soils Re-Used as Backfill

Final Engineering Report for Tarrytown Former MGP Site
Tarrytown, New York

Field/Laboratory 1D Total PAH (ppm) Total BTEX (ppm)
DO01/AF62261 ND ND
D002/AF64041 241 ND
DO03/AF64042 217 ND
H-1/AG09930 ND ND
H-2/AG11398 17.6 ND
H-3/AG11277 17.0 ND
Site Criteria per Work Plan 500 10

Note: ND = Not Detected.



TABLE 3.4
NORTHERN DNAPL AREA
SUMMARY OF ANALYTICAL LABORATORY RESULTS
Analysis of Borrow Source Soil:
Final Engineering Report for Tarrytown Former MGP Site, Tarrytown, New York

NYSBEC Eastern National Jaz Mar
TAGM USA RE/sources Elmsford. NY Tilcon
Compound 4046 Yonkers, ’ Bronx, NY Comment
Background
Cle_am}p (mg/kg) NY (mg/kg) tmgfkg)
Criteria {mg/kg)
Aluminum SB 33,000 3 11,800 10,100 OK, Eastern Background
Antimony SB N/A 5 25 ND < 0.549 OK, ND
Arsenic 7.5 or SB 3-12 1.0 22 6.52 OK < 75
Barium 300 or SB 15 - 600 0.5 64.5 107 OK < 300
Berylium (.16 or SB 6-1.75 0.4 BDL ND < (.439 OK, Eastern Background
Cadmium 1orSB 0.1-1 0.5 BDL ND < 0.220 OK, ND
Calcium SB 130 ~ 35,000 1.0 12,800 11,500 QK, Eastern Background
Chromium 10 or SB 1.5-40 0.5 12.2 18.6 OK, Eastern Background
Cobalt 30 or SB 2.5-60 0.5 10.1 11.6 OK < 30
Copper 25 or SB 1-30 0.5 24.4 315 OK, Eastern Background
OK, SB: Site-specific
Cyanide N/A N/A N/A 0.2 ND < 0.115 | Cyanide values range fron
ND-41 mg/kg (Parsons dat
Iron 2,000 or SB 2,000 - 0.5 2.5 10,600 OK, Eastern Background
’ 550,000 ’ ’
Lead SB 200 - 500 0.5 0.5 47.4 OK, Eastern Background
Magnesium SB 100 - 5,000 0.5 2.5 5,420 OK, Eastern Background
Manganese SB 50 - 5,000 0.5 0.5 238 OK, Eastern Background
Mercury 0.1 0.001 - 0.2 0.1 0.1 0.0564 OK < 0.1
Nickel 13 or SB 0.5-25 (.5 0.5 14 OK, Eastern Background
Potassium SB ZS,{{))(C}}O 1.0 1.0 4,200 OK, Eastern Background
Selenium 2or 8B 0.1-39 2.5 2.3 ND < 0.549 OK, Eastern Background
Silver SB N/A 0.5 .5 ND < 0.439 OK, Background N/A
Sodium SB 6é?ggoﬁ 1.0 1.0 302 OK, Eastern Background
Thalium SB N/A 5.0 5.0 ND < (.320 OK, Background N/A
Vanadium 150 or SB 1-300 0.5 0.5 27.9 OK < 150
OK, SB: Site-specific Zin
Zinc 20 or SB 9-50 0.5 0.5 93 values range from 28-154(
mg/kg (Parsons data)
Notes: 1} Soil cleanup criteria from NYSDEC Technical and Administrative Guidance

Memorandum #4046, dated 24 January 1994,
3) ND = Not detected  4) BDL = below detection limit
5) Results presented as milligrams per kilogram, dry weight.

2) SB = site background.

6) Anaiysis performed for Target Compound List Voiatile and

Semi-volatile compounds had results indicating Non-Detect for all analytes.
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Revised 30 March 2005
File No. 28590-008

Bureat of Construction Services

Division of Environmental Remediation

New York State Department of Environmental Conservation
625 Broadway, 12th Floor

Albany, New York 12233-7013

Attention: Lech M. Dolata

Subject: Final Engineering Report for Tarrytown Former MGP Site
Section 4 - Western DNAPL and Sediment Removal Area
Tarrytown, New York

Site No. C36006%

Brownfield Cleanup Index No. W3-1007-04-06

Dear Mr. Dolata:
On behalf of Ferry Landings LLC, Haley & Aldrich of New York (Haley & Aldrich) is

pleased to present for your review and approval this Final Engineering Report for Tarrytown
Former MGP Site, Section 4 for the Northern DNAPL Area at the Tarrytown Former

" Manufactured Gas Plant (MGP) Site. This report provides a description of the remediation

that has been performed in the Western DNAPL and Sediment Area of the site, and presents
record drawings of the work that has been performed.

The scope of remediation was based on the 22 July 2003 Revised Conceptual Remediation Plan
prepared by Haley & Aldrich, which will be referred to in this report as the Decision
Document (Reference 1). The Decision Document was approved by NYSDEC on 3 September
2003 (Reference 2}, The remediation was performed under the provisions of the New York
State Department of Environmental Conservation (NYSDEC) Voluntary Cleanup Program.
The parties to the Voluntary Cleanup Agreement for the remediation were NYSDEC and, as
volunteers, Ferry Landings, LLC, Ferry Investments, LLC and Consolidated Edison Company
of New York, Inc. The remediation was performed by D.A. Collins Environmental Services
under an agreement with Ferry Landings, LLC. Engineering services during remediation were
performed by Haley and Aldrich of New York under an agreement with Ferry Landings, LLC.

This is the fourth and last section of the Final Engineering Report for Tarrytown Former MGP
Site. The other areas of the site for which separate sections of the Final Engineering Report
will be prepared are:

" Section 1 Holder and Tar Well Area

® Section 2 LNAPL. Area

L] Section 3 Northern DNAPIL Area

" Section 5 Final Engineering Report Appendices
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The reports are organized to conform to Section 5.8 Remedial Action Report in the Draft
Technical Guidance for Site Investigation and Remediation, dated March 2001 by NYSDEC.

SUMMARY OF REMEDY FROM DECISION DOCUMENT

The site is located on the east side of the Hudson River, north of the Tappan Zee Bridge, in the
Village of Tarrytown, New York. The site locus is shown on Figure 4.1, and a plan view of
the work area is shown on Figure 4.2. The site encompasses approximately 20 acres, and
currently is primarily industrial-commercial in use.

As described in a number of previous reports (see References), the site exhibits contamination
in several areas that are associated either with the former MGP or from former fuel storage
and handling operations. This Final Engineering Report addresses contamination associated
with DNAPL generally located within the northern portion of the site. The work area is shown
on Figure 4.3.

The Western DNAPL and Sediment Removat Area, as shown on Figure 4.2, is located
approximately 270 feet north of the current ferry landing. The Western DNAPL Area is
depicted (Parsons 2000, Reference 14) as having an east-to-west length of about 240 feet. The
primary environmental concern in this area is soil found to be saturated with DNAPL
(presumably coal tar). The saturated soils are located between 22 and 26 feet below ground
surface (bgs). The zone of saturation was observed at the bottom of the fill, and exhibits very
limited penetration of the natural soil layer. The natural soil layer consists of a low
permeability material and generally exhibits an increase in clay content with depth, thus
providing a natural vertical barrier to downward migration of the DNAPL.

In April 2003, borings SB-301, SB-302 and SB-303 were completed to better define the
northern and southern limits of the DNAPL that has been extracted from recovery wells RW-1
and RW-2. Based on borings SB-301 and SB-303 made in April 2003, the width of the

DNAPL Area that requires migration controi and recovery, measured north to south, is less
than 40 feet.

DNAPL-contaminated river sediment was identified west of the Western DNAPL Area. The
contamination extends about 160 ft along the existing relieving platform, and outward into the
river by varying distances, up to about 120 ft. The relieving platform is a 20 ft wide structure,
supported by timber piles constructed over the water along the riverfront. It consists of a
wooden deck (covered with a concrete layer in some locations) that supports a 6.75 ft high and
2.5 ft wide concrete seawall adjacent to the river and about 6.75 fi of earth fill on the land side
of the seawall. The top of the seawall and earth fill is at the same elevation as the land surface
immediately to the east. The wooden deck is located at an elevation so that the bottom of the
deck and the tops of the timber piles are exposed to the air during low tide.

Sediment contaminated with DNAPL was identified in river borings RB-1, RB-3, RB-6
through RB-9, RB-11, RB-12, RB-15A, and RB-17 through RB-19. Significant DNAPL
contamination was also identified in river borings RB-2, RB-13, RB-23, and RB-24. The depth
of the observed DNAPL ranges from one foot up to 8 feet below the top of sediment. (See
Western DNAPL Barrier and Sediment Removal - Wet Alternative Removal - Remedial Design
- Report, Tarrytown Former MGP Site, Tarrytown, New York, 27 Pebruary 2004, Reference 3
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for details.)

Consequently, the Western DNAPL and Sediment Removal Area was proposed to be
remediated, and a plan for the remediation (Reference 3) was submitted to and conditionally
approved by NYSDEC on 10 March 2004. After resolution of two details (described later)
regarding the remediation plan, NYSDEC gave final approval for the plan on 8 October 2004
(Reference 10).

One purpose of the remedial action for the Western DNAPL and Sediment Removal Area is to
prevent potential westward migration of DNAPL by mstaihng & barrier and to facilitate
DNAPL recovery capability up-gradient from the barrier. The other purpose of the remedial
action is to remove contaminated sediments from the Hudson River. The remedial action is
described in detail in the report Tarrytown Former MGP Site, Western DNAPL Barrier and
Sediment Removal - Wer Alternative Removal - Remedial Design Report, dated 27 February
2004 (Reference 3). This report is also referred to herein as the Work Plan.

The proposed remediation comprises four main components: a sheet pile DNAPL barrier
located parallel to the face of the existing seawall; a DNAPL recovery trench upgradient from
the barrier, removal of contaminated river sediments west of the existing sea wall, and capping
of river sediments beneath the existing relieving platform and upgradient of the sheet pile
DNAPL barrier. The planned remediation in the Western DNAPL Area are shown in plan
view on Figure 4.3, and are generally described below, as excerpted from the Work Pian

Barrier

A 160-foot long barrier is proposed along the Hudson River, beginning at the southern end of
the previously constructed sheet pile retaining wall, and extending southward from there. The
length of the barrier corresponds to the limits of the greatest DNAPL contamination in the river
sediments.

Watertight sheeting, comprised of material suitable for salt water conditions, will be installed
on the Hudson River side of the existing retaining wall, extending downward to bedrock,
approximately 13-15 ft below the top of the river sediments. The sheeting interlocks will be
filled with a watertight sealant prior to driving.

Throughout most of the length of the barrier, relatively low permeability silt and silty clay
deposits will act to prevent potential downward migration of DNAPL at the sheet pile barrier.
A limited pocket of granular deposits (silt, sand, and gravel) was idertified in boring RB03-2,
located on the alignment of the planned sheet pile barrier. To create a barrier to potential
DNAPL migration downward through the granular deposits and under the barrier, grout will
be injected in this area at the contact berween the sheet pile and the top of bedrock.

The full height barrier will be left in place during excavation and backfill of river sediments.
After the sediment excavation and backfill is completed, the sheet pile would be cut at the
preconstruction mudline, consistent with the edge of the backfilled excavation area under the
relieving platform.
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Recovery Trench

A recovery trench will be installed on the up-gradient side of the barrier wall. The trench will
be approximately 60 feet long and reach depths ranging from 17 1o 18.5 feet below ground
surface. The collection media will extend from the bottom of the trench to approximately 10
feet below ground surface. From that depth to the surface the recovery french will be
backfilled with ordinary fill.

The recovery trench will be constructed after the barrier is in place using biopolymer slurry
methods. The 60 ft long recovery trench will be constructed, parallel to and approximarely 60 fi
inland from the new barrier wall installed in the river. Afier drainage sione placement, the
trench will be developed, similar to a well. A minimum of three pore volumes will be pumped
from the french.

The recovery trench will extend one to two feet into the silty clay layer. Two recovery wells will
be installed, spaced evenly along the trench alignment. The bottom of the recovery trench will

be sloped at five percent toward each well, with high points at the midpoint berween each well.

The backfill initially will be permeable stone having a thickness of at least 8 feet and thereafter
the backfill will be excavated on-site soils. A geotextile will separate the permeable stone from
the subsequently placed fill soils.

Two observation wells will be installed. One will be located 10 to 15-feet from each end of the
recovery trench (pending clearance of site obstructions) to enable detection of mobile DNAPL
that may possibly migrate around the ends of the recovery trench.

In the Western DNAPL area, the soil above the high water table is uncomaminated. It will be
stockpiled and used later as backfill. The soil below may or may not exhibit some low level of
MGP contamination (odor, sheen, and blebs) and will be field screened to determine if it needs
to be disposed at a permitted facility off site.

Water that collects and needs management in the excavation will be pumped from the
excavation, and sent 1o the on-site water treatment system, prior to discharge. Discharge will
comply with the NYSDEC-approved Construction Water Management Plan, prepared by D.A.
Collins Environmental Services, dared September §, 2003.

In the Sediment Removal Area, the remedial action is to excavate the river sediments on the
river-side of the driven sheeting where borings have indicated heavy sheen and high -
concentrations of blebs. These areas and target depths of proposed excavation are shown on
Figure 4.2. The excavated sediment will be dewatered and then disposed at a permitied facility
off site.

The excavation will take place within a work area defined by a double silt curtain, anchored to
the river bottom. In addition, current deflecting curtains are to be installed outside the silt
curtain to reduce the impact of river currents on the silt curtains. The curtain will enclose the
sediment dredging area, with the new barrier wall for the Western DNAPL Area completing the
enclosire.

Tweo turbidity monitoring stations will be established in the Hudson River, one north and one
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south of the work areq. Turbidity, suspended solids, and surface sheen will be monitored and
corrective actions taken when the difference between upstream and downstream values exceed
action levels. If turbidity levels are unacceptable, operations will be suspended or modified,
until acceptable ranges can be achieved.

A clamshell excavator mounted on a barge will perform the excavation. A control system will
be employed to establish the lines and grades of the excavation. There will be transitional side
slopes between areas of deeper excavation (say 8 feet} and adjacent shallower excavation (say
5 feet}. The transitional slopes (from 8 feet to 5 feet) will have grades lower than the target
elevation of the shallower area, to ensure that the targeted contaminated Sedimenis are
removed.

A pre-excavation bathymetric survey will be conducted prior 1o sediment removal. A posi-
dredging survey will be conducted to document the actual limits of excavation and to show that
the target dredging depths were achieved. Figure 4.2 shows the target dredging depths and the
expected limits of excavation needed to achieve them.

The excavated area will be backfilled with imported stone to meet a final grade acceptable 1o
the Corps of Engineers and NYSDEC. After placement, the top 6 inches of backfill material
will be sampled on a 50 by 50 foor grid for laboratory analysis of total polycyclic aromatic
hydrocarbons (PAHs). The testing resulls will be compared to a permissible concentration of 4
ppm, as requested by NYSDEC.

One of the issues that resulted in conditional approval of the Work Plan by NYSDEC
(Reference 4) was the condition of the river bottom at where the sheet pile would be cut off.
NYSDEC requested that the sheet pile barrier not stick up higher than the river bottom and
that a smooth transition in river bottom elevation be provided from the east side to the west

. side of the sheet pile barrier. These requirements were incorporated into the Work plan
(Reference 5) and approved by NYSDEC (Reference 6).

The second issue that resulted in conditional approval of the Work Plan was the thickness of
the backfill in the river. Amn average backfill thickness of at least one foot was determined to
be acceptable to the Corps of Engineers (Reference 7). This information was presented to
NYSDEC (Reference 8) and upon review; NYSDEC approved a minimum two foot thickness
for the river backfill (Reference 9). This was incorporated into the Work Plan.

River sediments below the existing relieving platform will be excavated to a depth of 4 feet
below the current mudline, with the full height sheet piling barrier in place To access these
sediments, the Contractor may perform selective removal of soils on the relieving platform and
removal of decking materials, as necessary.

Backfill of the excavared sediment area, below the relieving platform, would include placement
of 12 in. of bentonite-soil mixture, using tremie methods, followed by 12 in. of medium stone
fill, and then 24 in. of select fill having a gradation and consistency similar to the existing sand
and gravel sedimenis. After the excavation of sediment and backfill is completed, the relieving
platform and excavated soils would be replaced in-kind.

HALEY &
ATTRICH
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SUMMARY OF REMEDIAL ACTIONS COMPLETED

Actions Completed

The Western DNAPL and Sediment Removal remediation was completed in accordance with
the Work Plan as summarized above.

A. Sequence of Construction Activities

The general sequence of construction follows:

Dates Primary Activity
8/23/04 - 9/3/04 Deploy Silt Curtains
8/30/04 - 9/2/04 Install Sheet Pile Barrier

9/10/04 - 9/16/04 Pressure Grout Central Portion of Sheet Pile Barrier

9/15/05 - 11/8/04 Dredge Outside Sheet Pile Barrier

8/31/04 - 10/29/04 Dismantle Relieving Platform, including Sea Wall and Fill Soils
9/27/04 - 10/25/04 Remove Sediment from beneath Relieving Platform

10/18/04 - 10/29/04  Install New Piles and Pile Caps, Replace Relieving Platform
10/28/04 - 11/8/04 Construct Western DNAPL Trench, Install Recovery Wells
11/2/04 - 11/4/04 Place Soil-Bentonite Cap and Stone Fili beneath Reiieving Platform
11/11/04 - 11/23/04  Backfill Dredged Area in River

11/30/04 - 12/2/04 Replace Concrete Sea Wall and Backfill on Relieving Platform
12/6/04 - 12/8/04 Remove Silt Curtains

12/15/04 - 1/5/05 Install Observation Wells

12/27/04 - 1/7/05 Demobilization

B. Sheet Pile Barrier Installation

The sheet pile barrier installation followed the Work Plan, with no deviations required.
Pressure grouting was performed at 30 locations, via casings located at every sheet pile
interlock in the specified zone (about 62 feet along the central portion of the 160 foot long
sheet pile barrier). The purpose of the grouting was to prevent possible migration of DNAPL
through gaps between the bottom of the steel sheets and the top of bedrock where permeable
river deposits existed. At other locations, the native sediments exhibited relatively low
permeability with respect to DNAPL movement and so did not need to be grouted.

At each casing location, the grouting was completed when any one of the following criteria was
satisfied: '

L] Pressure: 500 pounds per square inch recorded in the injection header
L Volume: Injection of two cubic feet grout per linear feet sheet pile wall
N Movement: Undesirable movement of wall or casing detected

Grouting was performed first on every other interlock and then completed by grouting at the
intervening interlock locations. Five of the first fifteen locations were completed due to the
high pressure criterion with the remainder completed based on the volume criterion. For the
intervening locations, fourteen of the fifteen locations were completed due to the high pressure
criterion, and one was completed based on the volume criterion, indicating satisfactory
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coverage between grout locations.

After completion of the dredging and backfill in the river and under the refieving platform, the
steel sheets were cut off where the sheets penetrated the backfilied material at the pre-
construction mudline. Since the backfill on the river side of the sheets was placed to the same
elevation as the backfill on the land side of the sheets, an abrupt transition in river bottom
elevation was avoided along the sheet pile alignment.

C. River Sediment Dredging and Backfill

River sediment dredging followed the Work Plan, with minor deviations due to the presence of
a relatively hard native soil layer resulting in refusal for the clamshell dredge at some
locations, and due to the presence of an obstruction at the northern end near the sheet pile wall,
Most of the dredging was performed with a Cable Arm® environmental clam shell, controlied
by a computerized dredging location system, and was completed between 15 September 2004
and 8 October 2004.

A post-dredging bathymetric survey on 12 October 2004 revealed some areas where the target
elevations were not achieved, resulting in a second round of dredging using the environmental
clamshell between 19 and 20 October 2004. The dredging was compieted between 4 and 8
November 2004 by dredging in the zone immediately adjacent to the sheet pile barrier wall
using a conventional bucket on a ‘long-stick” excavator. Following the second round of
dredging with the environmental clamshell and the dredging with the ‘long-stick” excavator, the
12 October 2004 post-dredging survey was supplemented using a surveyor’s rod and leveling
instrument, A plan view of the dredging area, showing the section lines used for survey
control is given in Figure 4.3, The pre-and post dredge river bottom elevations are shown in
sectional view on Figures 4.4 through 4.8. The pre-dredge survey plan is shown in Figure
4.9. A plan view of the post-dredge river bottom elevations is shown on Figure 4.10.

The dredge spoils were placed in a scow, where they were mixed with palletized lime using a
land-based excavator to adjust the moisture content and improve handling for off-site
transportation. The material on the scow was transferred to dump trucks using a land based
excavator and stored in a designated stockpile location on the project site. The stockpiied soil
was subsequently loaded onto trucks for transportation to the designated treatment or disposal
facility. The soil stockpiles were sampled and tested for compliance with the waste disposal
facility requirements for contaminant concentration and moisture content.

Backfill operations were conducted between 11 and 23 November 2004 using a standard dredge
bucket equipped with Cable ArmVision Technology. Use of the environmental clamshell for
backfill operations was unsuccessful due to the inability of the environmental clamsheli to
properly close around the dry stone. Per the Work Plan, the thickness of the stone backfill was
a minimum of two feet. A surveyor’s rod was used to measure the depth of the river bottom
before and after placement of stone. The completed backfill elevations are shown on Figures
4.4 through 4.8.

Turbidity monitoring was performed according to the Work Plan, as described in the Revision
2 Monitoring Plan for Turbidity and Total Suspended Solids, Tarrytown Former MGP Site,
dated 22 September 2004 (Reference 10).
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Confirmation sampling was performed on the river backfill beneath and outside the relieving
platform. Confirmation sampling locations and laboratory testing results are shown on Figure
4.11. PAH contamination was not detected in any of the samples. The laboratory data was
submitted to NYSDEC previously (Reference 11); the reports are on file and are available on
request.

D. Sediment Removal and Cap beneath Relieving Platform

The removal of sediment and placement of the cap beneath the relieving platform followed the
Work Plan, with minor deviations due to site conditions encountered during the work. The
work was performed with the sheet pile barrier wall in place, exiending to a height one to two
feet higher than the pre-existing ground ¢levation. The decking and concrete sea wall were
exposed by removing overburden soils, which were stockpiled for later use. The decking and
seawall were dismantled, exposing the timber pile caps and timber pile bent rows, and making
access available to dredge the river sediments. The work area behind the sheet pile barrier was
partially dewatered using construction pumps, which reduced the depth of water in the work
area 10 less than four feet. Dredging under the relieving platform was performed ‘in the wet’
per the Work Plan, and was controlled using a surveyor’s rod to measure the depth to the river
bottom before and after dredging.

The minimum four feet deep dredging of sediments was achieved, with the exception of
isolated areas in the work area (See Table 4.1). Obstructions prevented the excavation from
reaching the target depth of 4 ft at those locations; however Table 4.1 shows that an overall
average of 4 ft of sediment was excavated from the area beneath the relieving platform. The
cap material consisting of a mixture of soil, cement, and bentonite was prepared in accordance
with the approved project specifications. The soil-cement-bentonite cap, medium stone fill and
gravel fill were placed using the same control methods to verify required thicknesses, Table
4.3 presents data demonstrating that the soil-bentonite cap was a minimum one foot thick, and
the stone fili was three feet thick. At six of the eighty-one locations measured, the stone fill
thickness was Jess than three feet thick; however the cap thickness exceeded one foot thick at
those same locations, resulting in a total thickness of at least four feet, meefting the remediation
objectives.

Replacement of the relieving platform involved removal of some timber piles identified as
damaged or unnecessary and adding new timber piles and piie caps to satisfy structural
requirements. A new concrete deck and seawall were constructed and the soil overburden was
replaced. The structural work was performed according to plans and direction provided by
Hillman & Miiey Consulting Engineers, PLLC. Figure 4.12 presents a record drawing of the
relieving platform replacement. '

E. Western DNAPL Recovery Trench

The recovery trench and two recovery wells were constructed during the period from 28
October 2004 through 8 November 2004. The constructed alignment is shown on Figure 4.13.
The breaking and flushing of the biopolymer shurry was successfully completed on 3 and 4
November 2004. The observation wells were installed on 15 and 16 December 2004. The
hydraulic connection between and among the observation wells, the recovery trench and the
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recovery wells was confirmed by taking water level readings in each well and river level
readings on an hourly basis for six hours. The recovery well water levels and observation well
OW-2 water level rose and fell in conjuncdon with the change in river level, while the water
level in OW-1 did not change. Attempts to develop OW-1 by use of a vacuum truck fo remove
water and sediment were unsuccessful. The well was abandoned and re-instailed on 5 January
2005. Hydraulic conductivity was confirmed on 12 January 2005 using water level
measurements, as described previously,

An orange textile marker layer was placed near the top of the recovery trench and covered with
approximately two feet of crusher run. The locations of the constructed Western DNAPL
recovery trench, recovery wells and cbservation wells are shown on Figure 4.13.

Preblems Encountered During Construction and Resolution

The work was completed according to the work plan, with some minor deviations, primarily
due to obstructions encountered while dredging. Naturally occurring “hard” soil layers were
encountered at three locations within the river dredging area. A concrete obstruction was
identified at a fourth location. To confirm that the “hard” layers of river sediment were
similar to on site soils with clay content shown to restrict downward movement of site
DNAPL, thin-walled tube samples were taken and soil descriptions of the samples were
prepared. The samples were taken on 8 and 9 November 2004. Three sediment samples were
taken using a thin-walled tube pushed into the bottom of the dredged area by the long stick
excavator and two were grab samples taken by divers by digging the supplied jars into the river
substrate. The sample locations are shown o Figure 4.11 and depicted in the corresponding
profiles shown on Figures 4.4 through 4.8. Table 4.3 presents the soil descriptions for the five
samples. All were soils with predominantly clay content.

The excavator was unable to move or remove an obstruction near the sheet pile wall at Section
I-I. Divers inspected the obstruction and observed a concrete mass with a relatively flat top
extending 26.5 feet west of the sheet pile wall and having a width of 12 feet. It was
determined thar this concrete {ayer was a barrier to further downward movement of site
DNAPL, and therefore it was left in place.

Obstructions were also encountered during sediment excavation beneath the relieving platform.
These were identified at bent row nos. 3, 4, 11, 12, 19, and 20 and were believed to be
comprised of concrete mixed with timbers. Due to the small working area (five feet width)
between timber pile bent rows and concern regarding disturbance of the timber piles remaining
in place and possible disturbance of the timber retaining wall, extraction of these obstructions
was not practical, As previously described, the obstructions prevented the excavation from
reaching the target depth of 4 ft at those locations; however Table 4.1 shows that an overall
average of 4 ft of sediment was excavated from the area beneath the relieving platform. The
soil-bentonite cap and stone fill was placed to a completed minimum thickness of four feet in
these locations, per the Work Plan. This approach was discussed with the NYSDEC
representatives on-site and concurrence was given at the time the work was performed.

Changes to Design Documents

As described in the previous section, the final dredging depths outside the sheet pile barrier

ALDRICH
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were less than the target depths in a limited number of areas. The completed dredging depths
are shown on Figures 4.4 through 4.8. The deviations from the Work Plan are summarized as
follows:

™ Excavation was equal to or greater than target depth along Profile C-C, with the
exception of STA 1-+05 to 1+30. A hard layer was documented by Cable Arm® and
by river boring RB-11 at about elevation -19 in the area between STA 1405 and
1+30. This was further confirmed by the sediment sample C1, which exhibited clay
content and no contamination. No further excavation was performed.

" Excavation was less than target depth along Profile D-D between STA 0+35 and STA
0+69 and at a location between STA 1+12 and 1+18. Both locations correspond to
“hard” layers, confirmed by sediment samples D1, D2 and D3, which all exhibited
clay content and no contamination. No further excavation was performed.

L] Excavation was less than target depth atong Profile E-E between STA 1+06 and
1+18. Cable Arm® documented a hard Iayer between STA 0+99 and 1+39. This
was confirmed by sediment sample E1, which exhibited clay content and no
contamination. No further excavation was performed.

" Excavation was less than target depth along Profile I-I between STA 1--22 and 1+49.
This is attributed to the presence of a concrete obstruction, described previously, which

could not be practically removed. No further dredging was performed in this area.

These deviations were reported (Reference 12) and were accepted by NYSDEC (Reference 13)
o 24 November 2004.

Quantities and Concentration of Contaminants Removed or Treated

Results of laboratory testing for waste characterization of materials to be transported offsite for
disposal are summarized on Table 4.4. The laboratory data sheets are available upon request.

Materials Disposed
The following table represents materials disposed for the entire project. Based on
conversations with NYSDEC, it was determined unnecessary to categorize the disposed

materials according to the place of origin on the project site.

Table 4.5 Materials Disposed During Remediation at the Tarrytown Former MGP Site

Waste Type Disposal Facility | Quantity
LNAPL Impacted Soil ESMI 3,037.34 Ton
DNAPL Impacted Soil ESMI 10,042.34 Ton
DNAPL Impacted Soil Casie ProTank 10,740.87 Ton
Construction Debris ESMI 1,286 Ton
Liquid Product Casie ProTank 605 Galions
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REMEDIATION STANDARDS APPLIED TO REMEDIAL ACTIONS

The confirmation samples for the river backfill were compared to a site cleanup target level of
4 ppm total PAH. These levels were previously established in the approved Work Plan.

PRE- AND POST-REMEDIAL DATA

Pre-remediation data was discussed and summarized in several previously-submitted reports
{Reference 15). Please refer to the referenced reports for the pre-remediation data.
Confirmation samples were taken from the river backfill at locations shown on Figure 4.11.
No PAH contamination was detected in any of the samples. No confirmation samples were
required for the installation of the barrier and recovery trench. The laboratory analytical
testing data reports for confirmation samples were previously submitted to NYSDEC
(Reference 11) and are available upon reguest.

SITE RESTORATION ACTIVITIES

The recovery trench excavation in the Western DNAPL Area was backfilled upon completion.
A marker layer, consisting of orange geotextile, was placed on top of the backfill subgrade and
covered by approximately 2 feet of crusher run. The upper layer (approximately two feet) of
the river backfill under the relieving platform consisted of % inch gravel and rip-rap to create a
benthic substrate similar to the granular sediments found in the vicinity prior to dredging and to
further support the transition from shoreline to river. The Hudson River was backfilled with

% inch stone to a minimum thickness of two feet.

SOURCE AND QUALITY OF FILL

On-site overburden soils from the Western DNAPL Area excavation that met the site cleanup
criteria were used as backfill. Table 4.6 shows laboratory results of testing for the overburden
soils, indicating that they satisfied the site criteria for re-use of on-site soils of 10 ppm Total
BTEX and 500 ppm Total PAH. The laboratory anaiytical data reports were submitted to
NYSDEC during construction by D.A. Collins Environmental Services and are available upon
request.

In addition, clean fill was brought to the site from three locations:

[ Bronx, NY location operated by Tilcon
. Elmsford, NY location operated by Jaz Mar
o Yonkers, NY location managed by National RE/sources

Testing was performed to verify the chemical composition of the imported fill. Results of the
laboratory testing are summarized in Table 4.7. The laboratory analytical data reports were
submitted to NYSDEC during construction by D.A. Collins Environmental Services and are
available upon request.

RECORD DRAWINGS

A plan, prepared by Chazen Engineering & Land Survey Co., P.C., showing the Western
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DNAPL recovery trench, observation wells, recovery wells and the limits of the relieving
platform replacement is attached (se¢ Figure 4.13). Record plans and profiles of the dredging
operation outside the sheet pile barrier are provided in Figures 4.4 through 4.8 and 4.10.
Record drawings of the relieving platform replacement, prepared by Hillman & Miley
Consulting Engineers, PLLC are provided in Figure 4.12.

MANIFESTS

Manifests documenting contaminated soils that were removed from the site during the duration
of remedial activities were maintained during remedial construction. The manifests are
available upon request,

ENGINEERING OR INSTITUTIONAL CONTROLS REQUIRED

The Voluntary Cleanup Agreement under which this remedial action was performed includes,
at a minimum, the following controls:

] No future use of onsite groundwater
= Future development must be in accordance with the Site Management Plan
L Condition of onsite engineering controls must be reported to the NYSDEC on an

annual basis,

Details on restrictions and/or requirements for the future development of the site are provided
in Tarrytown Former MGP Site, Site Management Plan, dated 1 December 2004 (Reference
13). Section 5 of this document (Final Engineering Report Appendices) contains an
environmental easement map (sheet no. SP1} as prepared by The Chazen Companies and dated
7 February 2005. Reference should also be made to the approved Institutional and Engineering
Controls Plan for the Tarrytown former MGP Site.

OPERATION, MAINTENANCE, AND MONITORING (OM&M}

Monitoring of the DNAPL recovery trench will be required. The plan for system operation
involves two phases: start-up and long-term operation. The start up phase will begin after
system installation and is expected to continue through the first year of operation. The long
term phase will begin after one complete year of operation.

Monitoring will include measurement of water and DNAPL levels in all observation and
recovery wells. During the start-up period, the frequency of monitoring will vary from weekly
to monthly as needed, to collect information to optimize the recovery operations. Monitoring
in the long term will be at a frequency established during the start-up period. Monitoring
results will determine the frequency of DNAPL removal.

DNAPL will be removed from the recovery trenches on a periodic basis, using vacuum trucks,
removable submersible pumps, or other equivalent means. Recovered DNAPL will be placed
in New York State Department of Transportation approved containers and then will be
transported to permitted facilities for recycling, treatment, or disposal. During the start-up
phase, the rate of DNAPL recovery in the recovery wells will be monitored and the frequency
of extraction will be determined. The removal frequency will be adjusted accordingly. By the
E;EM 6y end of the start-up phase, the frequency of required DNAPL extraction will be established.

S
o

ALDRICH




NYS Department of Environmental Conservation
Revised 30 March 2005
Page 13

Extraction of DNAPL will be discontinued if the evidence demonstrates that no further
significant quantities can be removed.

Refer to the Site Management Plan (Reference 13) for a discussion of requirements regarding
treatment of the soils during design and construction of future developments at the site.
Reference should also be made to the approved Operation, Maintenance, and Monitoring Plan
for the Tarrytown former MGP site.

CLOSURE

This report described the Work Plan for the Western DNAPL and Sediment Removal Area,
summarized the remedial activities performed, described approved deviations from the Work
Pian and the reasons for them, and provided record drawings of the remedial construction. A
certification that the work was performed in accordance with the Work Plan (and approved
deviations) signed by the professional engineer responsible for oversight of the work is
included with the cover letter to the Final Engineering Report.

Sincerely yours,
HALEY & ALDRICH OF NEW YORK

DAl Fue 03

nathan D. Babcock, P.E. Vincent B. Dick e
Project Manager Vice President
Enclosures:
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Figure 4.13 - Site Plan Record Drawing

c C. Monheit, Ferry Landings, LLC
R. Manz, D.A. Coliins Environmental Services
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TABILE 4.1

WESTERN DNAPL AND SEDIMENT REMOVAL AREA
DREDGING DEPTHS UNDER THE RELIEVING PLATFORM
Final Engineering Report for Tarrytown Former MGP Site

Tarrytown, New York

Bent Row | Survey | Target Cut at Cut at Notes
Section | Cut (ft) | West Edge | East Edge
(ft) (fv)

i Not in Remediation Area
2 Not in Remediation Area
3 4 2.3 5.1 Obstruction
4 H-H 4 1.9 5.3 Obstruction
5 4 3.3 56
6 4 3.6 5.7
7 G-G 4 3.3 6.4
8 4 34 6.1
9 4 3.2 5.4
10 F-F 4 3.3 7.7
il 4 1.3 4 Obstruction
12 4 1.9 3.8 Obstruction
13 E-E 4 3.2 5.3
14 4 341 4.8
15 4 2.9 7.8
16 D-D 4 4 7.8
17 4 4 42
18 4 3.8 4.1
19 C-C 4 2.5 55 Obstruction
20 4 2.7 4 Obsiruction
21 4 3.3 5.4
22 B-B 4 4 5.5
23 4 4.2 3
24 4 3.3 4.9
25 A-A 4 2.9 5.1
26 4 2.2 28
27 4 2.4 3.6
28 Not in Remediation Area
29 Not in Remediation Area

AVERAGE 3.1 5.2

NOTES

1. Bent rows numbered north to south.
2. All ‘West Edge’ measurements obtained adjacent to new steel sheet pile wall.
3. All "East Edge” measurements obtained adjacent to existing wood sheet pile wall.




TABLE 4.2

WESTERN DNAPL AND SEDIMENT REMOVAL AREA
BACKFILL THICKNESS UNDER THE RELIEVING PLATFORM
Final Engineering Report for Tarrytown Former MGP Site

Tarrytown, Mew York

CAP EAST EDGE MIDDLE WEST EDGE

- o = w = o = R = 8w

F5 | 22| &z | 2| = |sg5¢ Ty EE| 3 |gBel 22l 28] 3 |sfe| 3]st

2| EE | 59| &2 | E |E45 sc|%E| fo|2%d|Ea|Es| fo|fE4l el st g g

= 2 2 ¥ 25 = - "555 = w 22 - *ﬂﬁm & " 25 = < EAl o9 2 F g <

B B B & & [ ks & b = EE = e z =
1 . . - - . . . - - - Not in Remediation Area
2 - . B - - . . - - - - - Not in Remediation Area
3 -8.3% -1.19 1.2 4.1 2.5 Q7 34 53 3.2 2.2 3.1 54 2.7 2.2 3.2 Obstruction
4 -10.65 -1.95 2.7 4 3 6.5 315 3.6 il 2.1 3.3 6.7 5 3 3.7 Obstruction
5 941 =771 1.9 3 34 i 4 5.8 2.3 25 3.3 [ 3.3 2.7 3.3
] -9.99 -8.19 1.8 4.3 3.2 a7 3 4.8 4.7 3.2 36 7.1 55 3.9 3.2
7 -9.57 -7.57 4 4.3 2.4 2.9 3.6 7.7 0.6 2.9 4.8 8 7 4.2 38
8 -14.36 -8.06 2.3 6.3 4 2.7 3.6 6.8 3.7 3 38 8.7 6.7 4.4 4.3
G -5.49 -1.78 1.7 6.3 4.3 28 3.5 7.3 37 33 4 1.9 4.9 4 3.9
10 -11.62 -8.02 3.6 4.6 3.1 1.6 3 6.7 4.4 3 37 7.2 5.2 3.9 33
1i -10.65 -6.33 4.3 5.9 2.9 2 39 6.9 4.4 ER! 3.8 73 5.3 3.7 3.8 Obstruction
12 -10.47 -6.77 3.7 31 2.1 0.6 4.5 5 28 2.5 2.5 7.4 5.4 35 3.8 Chstruction Soil-Bentonite Cap 3.7 fi thick at West Edge
13 -9.63 -7.18 2.5 4 2.7 i 3 5.6 3.5 33 2.3 0.8 5.7 38 3 Soil-Bentonite Cap 2.5 fi thick at West Edpe
14 -10.12 -7.52 2.6 3.6 2.2 0.8 3 7.7 2.3 39 3.8 7.8 6.7 39 3.9
15 -10.94 -8.14 28 3.6 2.5 0.7 1.8 7.3 8.2 3.6 a7 8.2 7 4.4 3.8 Soil-Bentonite Cap 2.8 It thick at West Fdge
16 9.12 -7.82 1.3 6.9 5.4 3.9 3 7.8 5.6 3.9 39 83 5.8 52 3.1
17 -8.46 ~1.46 1 5 7 3.8 4.1 7.7 6.8 37 4 9 7.3 5.2 3.8
18 -9.20 -7.66 1.6 6.9 4.8 3.2 37 7.1 3.5 4 .31 7.4 a 3.7 37
15 -9.41 -7.41 2 79 5.1 3 4.9 7.2 3.5 3 4.2 7 & 4 3 Dbstruction
28 -8.82 -7.52 i3 6.9 3 3.5 3.4 1.3 8 3.8 3.7 8.5 & 4.7 ig Obstruetion
21 -8.92 -7.32 1.0 7.6 6.7 34 4.2 g 6.7 4.6 3.4 5.3 7.8 5.5 3.8
22 -8.67 -7.37 i3 1.5 &5 4 3.3 N 6.5 4.4 3.3 8.5 7.2 5.3 3.2
23 -8.24 -7.04 i.2 7.8 6.5 4 3.8 7.5 6 4 3.5 8.3 4.3 5 3.3
24 -8.91 -7.11 1.8 4.4 57 2.7 1.7 8 7 4 4 8 7 4.7 33 Soil-Bentonite Cap 1.8 ft thick ar West Edge
25 -7.52 -3.52 H 6.2 4.3 3.1 3.1 7.2 ] 4.4 2.8 8.3 7 5.2 3.1 Soil-Benronite Cap 1.0 fi thick at West Edge
26 -§.26 -7.16 1.1 7 5 3.2 3.8 7 5.7 4.1 19 8 7 4.4 3.6 Soil-Bentenite Cap 1.1 fi thick ar West Edge
pii -8.1 -7.1 1 8 58 4.6 34 7.7 6.5 4.2 3.3 7.9 6.8 4.4 1.5
18 -B.48 -7.08 1.4 7.1 " 6.7 3.6 3.5 7.3 6.1 3.8 3.5 8.4 7.1 4.9 3.5 INot in Remediation Area
9 5.7 4.5 2.2 35 i 6.2 4.2 3.5 6.8 5.2 33 3.5 InNorin Remediation Area

AVERAGE 3.5 35 35
NOTES

1. Beat rows numbered nerth @ south.

2. All ‘Wes: Fdge' measurements ebtained adjacent to new steel sheet pife wall,

3. All "East Edge™ measurements obtained adjacent 1o existing wood sheet pile wall.

4. tnitial Reading was at Top of Soit-Bentonite Cap.

5. Al locations where lotal stone thickness is less than 3.0 fi, the soil-bentaniie cap is grealer than 1.0




TABLE 4.3
WESTERN DNAPL AND SEDIMENT REMVOAL AREA

SOTI, SAMPLES TAKEN FROM RIVER DREDGING AREA
Final Engineering Report for Tarrytown Former MGP Site
Tarrytown, New York

Property | Sample C1 Sample D1 Sample D2 Sample D3 Sample E1

Location Section C - Section D- Section E - Section C - Section C -
30 ft west of | 40 ft west of | 90 ft west of | 95 ft west of | 45 ft west of
sheet pile sheet pile sheet pile sheet pile sheet pile
wall wall wall wall wall

Soil Type Gray Clay Gray Clay Gray Clay Gray Clay Gray Clay
with sand with sand with sand with sand with sand

{some silt) (some silt)

Date 10/28/04 10/28/04 11/9/04 11/5/04 10/28/04

Dilatancy None None Tests not performed due to None

Toughness Medium Medium sample saturated with water Medium

Plasticity Medium to Medium to Medium to
High High High

Fine Sand 15% +/- 15% +/- 5% +/- 15% +/- 15% +/-

Content

Fines 85% +/- 85% +/- 85% +/- 85% +/- 85% +/-




TABLE 4.4

WESTERN DNAPL AND SEDIMENT REMOVAL AREA
SUMMARY OF ANALYTICAL LABORATORY RESULTS
Waste Characterization for Materials Disposed Off-Site
Final Engineering Report for Tarrytown Former MGP Site

Tarrytown, New York

L age 1 of 1

Sample ID Coo1 Co02 CO03 Coo4 C005 C006 Co07
Sample Location
Lab Sample Number AF86581 AF86582 AF88764 ATF90674 AF91415 AF92292 AF92508
Sampling Date 9/17/04 9/17/04 9/24/04 10/1/04 10/4/04 10/6/04 10/8/04
Sample Depth (feet bgs)
Result MDL| Result MDL| Result MDL| Result MDL|{ Result MDL| Resuli MDL Result MDL
Detected Compounds (mg/Kg or ppm)
Metals
Axsenic 5.67 6.45 2.61 5.91 5.62 5.46 4.28
Barium 62.3 62.5 30.7 58.1 01.8 52.7 49.4
Cadmium 0.948 0.835 BDL 0.535 BDL 0.53 BDL
Chromium 56.1 45.2 21.8 47 46.2 47.3 41.3
Iead 61.3 46.4 25 53.6 60 57.3 49.1
Mercury (.98 0.73 0.6 0.77 0.72 0.64 0.51
Selenium BDL BDL BDL BDL BDL BDL BDL
Silver 1.5 1.24 0.749 1.29 1.37 1.38 1.44
Total Cyanide BDL BDL BDI. BDL BDL BDL BDL
PCB ND ND ND ND ND ND ND
TPH 1,600 980 310 140 T80 140 240

NR = snot analyzed
ND = not detected

See lab reports for volatile and semi-volatile compounds

WROCcommon\Projects\28590:08 Resp to FER Comments\Final Engineering ReporiiSection 4 Western DNAPL and Sediment Removal Areatables\Table 4-4




TABLE 4.5
WESTERN DNAPL AND SEDIMENT REMOVAL AREA
SUMMARY OF WASTE QUANTITIES TRANSPORTED OFF-SITE

Final Engineering Report for Tarrytown Former MGP Site
Tarrytown, New York

Waste Type Disposal Facility | Quantity
LNAPL Impacted Soil ESMI 3,037.34 Ton
DNAPL Impacted Soil ESMI 10,042.34 Ton
DNAPL Impacted Soil Casie ProTank 10,740.87 Ton
Construction Debris ESMI 1,286 Ton
Liquid Product Casie ProTank 605 Gallons




TABLE 4.6

WESTERN DNAPL AND SEDIMENT REMOVAL AREA
SUMMARY OF ANALYTICAL LABORATORY RESULTS
On-Site Soils Re-Used as Backfili

Final Engineering Report for Tarrytown Former MGP Site
Tarrytown, New York

Field/Laboratory ID Total PAH (ppm) |  Total BTEX (ppm)
E001/AF87485 1.51 ND
E002/AF87486 ND ND
CBO01/AG08041 25.6 ND
CB002/AG08042 38.5 ND
CB003/AG08043 20.0 - ND
CB004/AGO8044 86.0 ND
CB005/AG08045 28.2 ND

| CBO06/AGO8046 20.8 ND

| Site Criteria per Work Plan 500 10

Note: ND = Not Detected.



TABLE 4.7

WESTERN DNAPL AND SEDIMENT REMOVALAREA
SUMMARY OF ANALYTICAL LABORATORY RESULTS
Analysis of Borrow Source Soil

Final Engineering Report for Tarrytown Former MGP Site, Tarrytown, New York

Memorandumn #4046, dated 24 January 1994,

2) SB = site background.

. National _
NYSDEC Eastern USA | RE/sources Jaz Mar Tiicon
TAGM 4046 Ebmsford,
Compound Background Yonkers, Bronx, NY Comment
Cleanup : NY
Criteria (mg/ke) NY {mg/kg) (mg/kg)
(mg/kg)
Aluminum SB 33,000 11,800 10,100 OK, Eastern Background
Antimony SB N/A 25 ND < (0.54% OK, ND
Arsenic 7.5 or 8B 3-12 1.0 2.2 6.52 OK < 7.5
Barium 300 or SB 15 - 600 0.5 64.5 107 OK < 300
Berylium 0.16 or 5B 0-1.75 0.4 BDL ND < 0.439 OK, Eastern Background
Cadmium jor 8B 0.1-1 0.5 BDL ND < 0.220 OK, ND
Calcium SB 130 - 35,000 1.0 12,300 11,500 OK, Eastern Background
Chromium 10or SB i5-40 0.5 12.2 18.6 OK, Eastern Background
Cobalt 30 or SB 2.5-60 (0.3 10.1 11.6 OK < 30
Copper 250r SB 1-50 0.5 24.4 31.5 OK, Eastern Background
OK, SB: Site-specific
Cyanide N/A N/A N/A 0.2 ND < 0.115 Cyanide values range from
ND-41 mg/kg (Parsons data)
Trom 2,000 or SB 2,000 - 0.5 2.5 10,600 OK, Eastern Background
’ 550,000 ' ' ’ ’ ' £
1.cad 5B 200 - 500 0.5 0.5 47.4 OK, Eastern Background
Magnesium 5B 100 - 5,000 0.5 2.5 5,420 QX Eastern Background
Manganese SB 50 - 5,000 0.5 0.5 238 0K, Eastern Background
Mercury 0.1 (.001 -0.2 0.1 0.1 0.0564 OK < 0.1
Nickel i3or 5B 0.5-25 0.5 0.5 14 OK, Eastern Background
. 8,500 -
Potassium SB 43,000 1.0 1.0 4,200 OK., Eastern Background
Selenium 2or SB 0.1-3.% 2.5 2.5 ND < 0.549 OK, Bastern Background
Silver SB N/A 0.5 0.5 ND < 0.43% OK, Background N/A
Sodium SB 6,000 - 8,000 1.0 1.0 302 OK, Eastern Background
Thalium SB N/A 5.0 5.0 ND < 0.320 OK, Background N/A
Vanadium 156 or SB 1-300 0.5 0.5 27.9 OK < 150
CK, SB: Site-specific Zine
Zine 20 or SB 9-50 0.5 0.5 93 values range from 28-1540
mg/kg (Parsons data)
Notes: 1) Soil cleanup criteria from NYSDEC Technical and Administrative Guidance

3} ND = Not detected 4y BDL = below detection limit

5) Results presented as milligrams per kilogram, dry weight.
6) Analysis performed for Target Compound List Volatile and
Semi-voiatile compounds had results indicating Non-Detect for all analytes
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1. BASE PLAN ILLUSTRATING EXISTING SITE STRUCTURES AND FEATURES DERIVED
FROM THE CHAZEN COMPANIES' DRAWING ENTITLED "ALTA/ACSM LAND TITLE SURVEY
LANDS OF FERRY INVESTMENTS, L LG DATED 12/02/02. DATE OF SURVEY WAS 12/08/98.

2. MONITORING WELL LOCATIONS DERIVED FROM PARSONS ENG!NEENNG SCIENCE,
ING., FIGURE 3-1 ENTITLED "TOTAL BTEX CONCENTRATIONS IN SOR. SAMPLES,
SUPPLEMENTAL INVESTIGATION TARRYTOWN SITE" DATED NOVEMBER 2000.

4. VERTICAL DATUM: NAVD 88

5, HORIZONTAL DATUM: NYS PLANE EAST ZONE NAD 83

HONITORING WELL LOCATION

PROPOSED TARGET EXCAVATION DEFTH IN FEET BELOW
MUDEINE

APPROXIMATE HISTORIC LOCATIONS OF RIVER BORINGS
DERIVED FROM PARSONS ENGINEERING SCIENCE, INC.,
FIGURE 3-1 ENTITLED "TOTAL BYEX CONCENTRATIONS IN
SOIL SAMPLES, SUPPLEMENTAL INVESTIGATION
TARRYTOWN SITE" DATED 28 SEPTEMBER 2000

GEOTECHNICAL RIVER BORING PERFORMED BY GEOLOGIC
NY UNDER ORSERVATION OF HALEY & ALDRICH OF NEW
YORK, JULY, 2003

LOCATIONS OF SEDIMENT SAMPLES PERFORMED 8Y DA,
COLLING ON 8 - 3 NOVEMBER 2004.
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NOTES:

1. PRE DREDGING FLEVATIONS DERIVED FROM HYDROGRAPHIC
SURVEYS DRAWING ENTITLED "EXISTING CONDITION
SOUNDINGS", DRAWING NUMBER 04-DACO-04/020-2828-1673,
DATED 3 MAY 2004 AND A POINT FILE NAMED TARRCOULL.XYZ.

2 5’081.“ DREDGING ELEVATIONS DERIVED FROM
HYDROGRAPHIC SURVEYS DRAWING ENTITLED "EXISTING

CONDITION SCUNDINGS", DRAWING NUMBER

04-DAGCO-04/020-3044-1762, DATED 25 OCTOBER 2004 AND A

POINT FILE NAMED COLL102504.XYZ.

3. TOP OF SEDIMENT ELEVATIONS ADJACENT TO THE SHEET
PILE WALL AND UP TO 20 FEET AWAY FROM SHEETPLE WALL
BASED ON SURVEY DATA PROVIDED BY D.A COLLINS
ENVIRONMENTAL SERVICES, SURVEY PERFORMED 8 NOVEMBER

2004,

4. VERTICAL DATUM: NAVD 88
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10

-10

NOTES:

1, PRE DREDGING ELEVATIONS DERIVED FROM HYDROGRAPHIC
SURVEYS DRAWING ENTITLED "EXISTING CONDITION
SOUNDINGS", DRAWING NUMBER 04-DACO-04/020-2928-1672,
DATED 3 MAY 2084 AND A POINT FILE NAMED TARRCOLL XYZ,

2. POST DREDGING ELEVATIONS DERIVED FROM
HYDROGRAPHIC BURVEYS DRAWING ENTITLED "EXISTING
CONDITION SOUNDINGS”, DRAWING NUMBER
10 4. DACO-04/020-3044-1762, DATED 25 OCTOBER 2004 AND A

i

APPROX, HIGH:!
; TIDE :

BOINT FiLE NAMED COLLI02504.XYZ.

3. TOP OF SEDIMENT Et EVATIONS ADJACENT TO THE SHEET
PILE WALL AND UP TO 20 FEET AWAY FROM SHEETPILE WALL
BASED ON SURVEY DATA PROVIDED BY D.A. COLLINS

o ENVIRONMENTAL SERVICES, SURVEY PERFORMED 8 NOVEMBER
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NOTES:

1. PRE DREDGING ELEVATIONS DERIVED FROM HYDROGRAPHIC
SURVEYS DRAWING ENTITLED "EXISTING CONDITION
SOUNDINGS", DRAWING NUMBER 04-DACO-04/020-2828-1673,
DATED 3 MAY 2004 AND A POINT FILE NAMED TARRCOLLXYZ

2. POST DREDGING ELEVATIONS DERIVED FROM
HYDROGRAPHIC SURVEYS DRAWING ENTITLED "EXISTING
CONDITION SOUNDINGS®, DRAWING NUMBER
04-DACO-04/020-3044-1762, DATED 26 CCTOBER 2004 AND A
POINT FiLE NAMELD COLL102504.XYZ.

3. TOP OF SEDIMENT ELEVATIONS ADJACENT TO THE SHEET
PILE WALL AND UP TO 20 FEET AWAY FROM SHEETPILE WALL
BASED ON SURVEY DATA PROVIDED BY DA COLLINS
ENVIRONMENTAL SERVICES, SURVEY PERFORMED 8 NOVEMBER
2004,

4. VERTICAL DATUM: NAVD 88
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SCALE; AS SHOWN MARCH 2008

FIGURE 4.6
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NOTES:

1, PRE DREDGING ELEVATIONS DERIVED FROM HYDROGRAPHIC
SURVEYS DRAWING ENTITLED "EXISTING CONDITION
SOUNGINGS®, DRAWING NUMBER 04-DACO-04/020-2828-1673,
DATED 3 MAY 2004 AND A POINT FILE NAMED TARRGOLLXYZ.

2. POST DREDGING ELEVATIONS DERIVED FROM
HYDRGGRAPHIC SURVEYS DRAWING ENTITLED "EXISTING
CONDITION SOUNDINGS”, DRAWING NUMBER
10 A . L : . . ) : i , ‘ o ‘ 10 04-DACO-04/020-3044-1762, DATED 25 GCTOBER 2004 AND A
: : ; : ‘ : ; ; : ; POINT FILE NAMED COLL102504.XYZ.
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2004,

| APPROX.LOW —¥ (B : ; ; : g
WATER | : TOP OF BACKFILL ‘. 4. VERTICAL DATUM: NAVD 88
: ‘ : LEGEND;
¥ WATERLEVEL

| -10 -

PRE:—DREDGE GRA;DE

DREDGED VOLUME

g LOCATION OF SEDIMENT SAMPLE
OBTAINED BY DA COLLINS

ANTiciERTEs PP
EXCAVATION LTS | / SEAW
_ SHEETPILE WALL N

POST-DREDGE GRADE ~

: ; : i : H ! ; : H ; ~30
0+00 0+10 O+20 0+30 9+40 0+50 0+60 o+70 0+80 G480 1+00 . 1+10 1+20 1+30 1+40 1+50 1+60

PROFILE G-G

lpel]

Fi 45

| APPROX. HIGH
. TIoE

| APPROX. LOW —¥ fuois

WATER PRE-DREDGE GRADE

| TOP OF BACKFILL >

EXCAVATION LIMITS / - SEAWALL
SHEETPILE WAL BEARY

ROSTDREDGE GRADE

: : : | : j : : : : -30 0 15 30
0+00 0+10 0420 0+30 0+40 0+50 0+60 0+70 0+80 0+80 1+00 1410 1+20 1430 1+40 1450 1+60 B e S

SCALE IN FEET
PROFILE H-H

TARRYTOWN PROPERTY DEVELOPMENT

FERRY LANDINGS, LLC

TARRYTOWN, NEW YORK

SITE NO. £380068

BROWNFIELD GLEANUP INDEX NO.W3-1007-04-08

WESTERN DNAPL BARRIER AND
SEDIMENT REMOVAL AREA
FINAL ENGINEERING REPORT FOR
uomerono | TARRYTOWN FORMER MGP SITE
svionea | PROFILE G-G & H-H

i - SCALE: AS SHOWM MARCH 2005
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NGTES:

1, PRE DREDGING ELEVATIONS DERIVED FROM HYDROGRAPHIC
SURVEYS DRAWING ENTITLED "EXISTING CONDITION
SOUNDINGS™, DRAWING NUMBER 04-DACO-04/020-2628-1673,
DATED 3 MAY 2004 AND A POINT FILE NAMED TARRCOLLXYZ.

2, POST DREDGING ELEVATIONS DERIVED FROM
HYDROGRAPHIC SURVEYS DRAWING ENTITLED "EXISTING
CONDITION SOUNDINGS", DRAWING NUMBER
04-DACO-04/020-3044-1762, DATED 26 OCTORER 2004 AND A
POINT FILE NAMED COLL102504 XYZ.

3. TOP OF SEDIMENT ELEVATIONS ADJACENT TO THE SHEET
PILE WALL AND UP TO 20 FEET AWAY FROM SHEETPILE WALL
BASED ON SURVEY DATA PROVIDED BY DA COLLINS
ENVIRONMENTAL SERVICES, SURVEY PERFORMED 8 NCVEMBER
2004,

4. VERTICAL DATUM: NAVD 88
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SEE DRAWING FROM HYDROGRAPHIC
SURVEYS ENTITLED "EXISTING
CONDITION SOUNDINGS", DRAWING
NUMBER 04-DACO-04/020-2928-1673,
DATED 3 MAY 2004
APPENDIX F

VUNDERGROUND
ENGINEERING &
ENVIRONMENTAL
SOLUTIONS

TARRYTOWN PROPERTY DEVELGPMENT
FERRY LANDINGS, LLC

TARRYTOWN, NEW YORK

SITE NO. C360069

BROWNFIELD GLEANUP INDEXNG, W-1007-04-06
WESTERN DNAPL BARRIER AND
SEDIMENT REMOVAL AREA

FINAL ENGINEERING REPORT FOR
TARRYTOWN FORMER MGP SITE

PRE-DREDGE SURVEY

SCALE: NOTTO SCALE MARCH 2005

FIGURE 4.9
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NOTES:

1. BASE PLAN [LLUSTRATING EXISTING SITE STRUCTURES AND
FEATURES BERIVED FROM THE CHAZEN COMPANIES' DRAWING
ENTITLED "ALTA/ACSM LAND TITLE SURVEY LANDS OF FERRY
INVESTMENTS, LLC® DATED 12/02/02. DATE OF SURVEY WAS
12/08/98.

2. POST DREDGING ELEVATIONS DERIVED FROM HYDROGRAPHIC
SURVEYS DRAWING ENTITLED "EXISTING CONDITION SOUNDINGS",
DRAWING NUMBER 04-DACC-04/020-3044-1762, DATED 25 OCTOBER
2004 AND A POINT FILE NAMED COLL102504.XYZ.

3. VERTICAL DATUM: NAVD 88

4. ALL ELEVATIONS ARE NEGATIVE WITHIN THE DREDGE LOCATION

P e A e G

EXISTING
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BULKHEAD

PROPOSED TARGET EXCAVATION DEPTH M
FEET BELOW MUDLINE

DESIGNATHON OF POST-DREGED BATHEYMETRIC
SURVEY PERFORMED BY HYDROGRAPHIC
SURVEY

DESIGNATION OF SURVEY ROD ELEVATIONS
PERFORMED BY D.A COLLINS

Q 20 40
L m——
SCALE IN FEEY

UNDERGROUND
ENGINEERING &
ENVIRONMENTAL
SOLUTHONS

TARRYTOWN PROPERTY DEVELOPMENT

FERRY LANDINGS, LLC

TARRYTOWN, NEW YORK

SITE NQ. C360069

BROWNFIELD CLEANUP INDEX NO. W3-1007-04-06

WESTERN DNAPL BARRIER AND SEDIMENT
REMOVAL AREA

FINAL ENGINEERING REPORT FOR
TARRYTOWN FORMER MGP SITE

POST BREDGE BATHYMETRIC SURVEY &
SURVEY ROD READINGS

SCALE: AS SHOWN MARCH 2005

FIGURE 4.10
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NOTES:

1. BASE PLAN HLUSTRATING EXISTING SITE
STRUCTURES AND FEATURES DERIVED
FROM THE CHAZEN COMPANIES' DRAWING
ENTITLED "ALTA/ACSM LAND TITLE SURVEY
LANDS OF FERRY INVESTMENTS, LLC"
DATED 12/02/02. DATE OF SURVEY WAS
12/08/88.

2. MONITORING WELL LOCATIONS DERIVED
FROM PARSONS ENGINEERING SCIENCE,
ING,, FIGURE 3-1 ENTITLED "TOTAL BTEX
CONCENTRATIONS IN SCIL SAMPLES,
SUPPLEMENTAL INVESTIGATION
TARRYTOWN SITE" DATED NOVEMBER 2000.

LEGEND:

T Mw—23 ¢
@

" A

MONITORING WELL LOTATION

PROPOSED TARGET EXCAVATION DEPTH iN FEET BELOW
MUBDLINE

APPROXIMATE HISTORIC LOCATIONS OF RIVER BORINGS DERIVED
FROM PARSONS ENGINEERING SCIENCE, INC., FIGURE 3.1 ENTITLED
"TOTAL BTEX CONCENTRATIONS IN SO, SAMPLES, SUPPLEMENTAL
INVESTIGATION TARRYTOWN SITE” DATED 28 SEPTEMBER 2000,

GEOTECHNICAL RIWVER BORING PERFORMED BY GEOLOGIC NY
UNDER OBSERVATION OF HALEY & ALDRICH OF NEW YORK, JULY,
2003,

LOCATIONS OF SEDIMENT SAMPLES PERFORMED BY DA, COLLINS
ON 8§ 0 NOVEMBER 2004,

APPROXIMATE CONFIRMATION SAMPLE LOCATIONS-RIVER BACKFILL

RIVER BACKFILL REPORTING
CONFIRMATION TOTAL PAH LIMIT
SAMPLE ugrky ug’kg
1 ND 330
2 ND 330
3 ND 330
4 ND 330
5 ND 330
3] ND 330
7 ND 330
8 ND 330
9 ND 330
10 ND 33c
CLEANUP CRITERION PER WORK PLAN IS
4 ppm {4,000 ug/kag) TOTAL PAH,
IND = NOT DETECTED

CONCRETE OBSTRUCTION
EXISTING

RECONSTRUCTED
ULKHEAD

HALEY&
ALDRICH

UNDERCROUND
ENGINITRING &
ERNVIRONMENTAL
SOLUTIONS

TARRYTOWN PROPERTY DEVELOPMENT

FERRY LANDINGS, L1L.C

TARRYTOWN, NEW YORK

SITE NO. C368068

BROWNFIELD CLEANUP INBEX NO. W3-1007.04-08

WESTERN DNAPL BARRIER AND SEDIMENT
REMOVAL AREA

FINAL ENGINEERING REPORT FOR
TARRYTOWN FORMER MGP SITE
LOCATION OF CONFIRMATION SAMPLES

SCALE: NOT TO SCALE MARCH 2005

FIGURE 4.11
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SEE DRAWING "PLAN & SECTIONS", DRAWING
S-1, "SECTONS & DETAILS", DRAWING S-2, 2
JULY 2004, BY HILLMAN & MILEY
SEE APPENDIX D

UNDERGROUND
ENGINEERING &
ENYIRONMENTAL
SOLUTIONS

TARRYTOWN PROPERTY DEVELOPMENT

FERRY LANDINGS, LLC

TARRYTOWN, NEW YORK

SITE NO. C380068

BROWNFIELD CLEANUP INDEX NO. W3-1007-04-06

WESTERN DNAPL BARRIER AND
SEDIMENT REMOVAL AREA

FINAL ENGINEERING REPORT FOR
TARRYTOWN FORMER MGP SITE
RELIEVING PLATFORM RECORD DRAWING

SCALE: NOT TO SCALE MARCH 2005

FIGURE 4.12
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SEE DRAWING "AS-BUILT SURVEY GAS
HOLDERS & TAR WELL, LNAPL, DNAPL &
WDNAPL REMEDIATION AREAS", DRAWING
SP1, 3/24/05, BY CHAZEN ENGINEERING AND
LAND SURVEYING CO. P.C.,

SEE APPENDIX G

UNDERGROUND
ENCHNEERING &
ENVIRONMENTAL
SOLUTIONS

TARRYTOWN PROPERTY DEVELOPMENT

FERRY LANDINGS, LLC

TARRYTOWN, NEW YORK

SITE NO. C360069

BROWNFIELD CLEANUP INDEX NO, W3-1007-04-06

WESTERN DNAPL BARRIER AND
SEDIMENT REMOVAL AREA

FINAL ENGINEERING REPORT FOR
TARRYTOWN FORMER MGP SITE
SITE PLAN RECORD DRAWING

SCALE: NOT TQ SCALE MARCH 2005

FIGURE 4.13
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Haley & Aldrich of New York
200 Towin Centre D

Suite 2

Rochester, NY 146234264
Tl BEE359.9000

Paxe 5853594650

Haley Aldrich.com

30 March 2005
File No. 28590-008

Bureau of Construction Services

Division of Environmental Remediation

New York State Department of Environmental Conservation
625 Broadway, 12th Floor

Albany, New York 12233-7013

Attention: Lech M. Dolaia

Subject: Final Engineering Report for Tarrytown Former MGP Site
Section 5 - Appendices

Tarrytown, New York

Site No. C360069

Brownfield Cleanup Index No. W3-1007-04-06

Dear Mr. Dotata:

On behalf of Ferry Landings L1.C, Haley & Aldrich of New York (Haley & Aldrich) is
pleased to present for your review and approval this Final Engineering Report for Tarrytown
Former MGP Site, Section 5 for the Tarrytown Former Manufactured Gas Plant (MGP) Site.
This section provides a description of the appendices prepared for the Final Engineering
Report..

This is the fifth section of the Final Engineering Report for Tarrytown Former MGP Site. The
other sections of the Final Engineering Report are:

L] Section 1 Holder and Tar Well Area

Section 2 LNAPL Area

Section 3 Northern DNAPL Area

Section 4 Western DNAPL and Sediment Removal Area

The reports are organized to conform: to Section 5.8 Remedial Action Report in the Draft
Technical Guidance for Site Investigation and Remediation, dated March 2001 by NYSDEC,

APPENDIX CONTENTS

Section 5 of Final Engineering Report contains appendices applicable to Section 1, Section 2,

Section 3, and/or Section 4. The contents of Section 5 are as follows:

] Appendix A — Memorandum, Tarrytown Former MGP Site, Sediment Dredging and
Backfill, Turbidity and Suspended Solids Control, prepared by Haley & Aldrich, dated
17 March 2005.

5 Appendix B - Letter, Re: Relieving Platform at the Ferry Landings Project, prepared
by Hillman & Miley, dated 26 January 2005.




NYS Department of Environmental Conservation
30 March 2005
Page 2

L Appendix C - Memorandum, Tarrytown Former MGP Site, Construction Water
Management, prepared by Haley & Aldrich, dated 17 March 2005.

L] Appendix D - Drawing, As-Built Survey, Gas Holders & Tar Well, LNAPL, NDNAPL,
& WDNAPL Remediation Areas, prepared by The Chazen Companies, dated 11
October 2004.

L Appendix E - Submittal, LNAPL Collection System, System Controls, As-Built
Diagram, submitted by D.A. Collins Environmental Services, dated 6 December 2004,

u Appendix F - Drawing, Tarrytown Former MGP Site, Existing Conditions Soundings,
20’ x 5° Grid, prepared by Hydrographic Surveys, dated 3 May 2004.

L Appendix G - Drawings, Concrete Bulkhead & Relieving Platform, Ferry Landings
LLC, Tarrytown New York, S-1 Plan & Section and S-2 Sections & Details, prepared
by Hillman & Miley, dated 2 July 2004.

L Appendix H - Drawing, Environmental Easement Map, Prepared for National
Resources, LLC, prepared by The Chazen Companies, dated 7 February 2005.

CLOSURE

This report described the Appendices to the Final Engineering Report. A certification that the
work was performed in accordance with the Work Plan (and approved deviations} signed by
the professional engineer responsible for oversight of the work is inciuded with the cover letter
to the Final Engineering Report.

f‘%éﬂ %ﬁf §§
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Sincerely vours,
HALEY & ALDRICH OF NEW YORK

o A,,@—W@— | QQ},,%Q J %ﬂ/

onathan D. Babcock, P.E. Vincent B. Dick
Project Manager Vice President 1{4\/

Enclosures:
Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H

c C. Monheit, Ferry Landings, LLC
R. Manz, D.A. Collins Environmental Services

WROC\common Projects\ 285900008 Resp o FER Commers\Final Engineering Reporti\Section 5 FER Appendices\Final FER Appendices
30MarG5.doc

HALEY&:
ALDRICH
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Eidh v & Aldrich of New York

200 Town € unm Lirive
Sﬂééie} s
Bochester, NY 14623-4264

Telr 58573509000

Faxs 583 3394650
HalevAldrich.com

MEMORANDUM

17 March 2005
File No. 28590G-008

TO: Ferry Landings, LL.C
Carl Monheit
C: File
FROM: Haley & Aldrich of New York

Jonathan D. Babcock

SUBJECT: Tarrytown Former MGP Site
Sediment Dredging and Backfill
Turbidity and Suspended Solids Control

This memorandum describes the control and monitoring measures used for sediment dredging
and backfill within the Hudson River during the Tarrytown Former MGP Site remediation
project. The turbidity control and monitoring measures are described in the report
Tarryrown Former MGP Site, Western DNAPL Barrier and Sediment Removal - Wet
Alternative Removal - Remedial Design Report, dated 27 February 2004 . That report is aiso
referred to herein as the Work Plan. The monitoring plan for turbidity and total suspended
solids is given in the 22 September 2004 memorandum from Haley & Aldrich to New York
State Department of Environmental Conservation (NYSDEC).

The primary objective of the control measures and monitoring plan is to prevent an increase
in {otal suspended solids (TSS} in the Hudson River outside the work area. This was
accomplished in three ways:

L] Work was performed within a system of siit curtains that isolated the work area from
the rest of the Hudson River,

L] Dredging was performed using an environmental clamshell (by CableArm™) which
encloses the sediment within the bucket to minimize loss of sediment as the bucket is
raised, and

L] Monitoring of turbidity and total suspended solids was performed continuously during

dredging and backfill operations.
SILT CURTAIN SYSTEM

The silt curtain system was described in the Work Plan, and is shown on the aftached
drawings by Elastec/ American Marine (#3337A2 and # 3337E). It consisted of an inner
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curtain, made of 22 oz/sy polyvinyl chloride (PVC) plastic which enclosed the work area, a
secondary curtain made of impermeable XR-5 6730 polyester fabric, and outer current
deflection curtains made of permeable XL 55 geotextile. The work area inside the inner
curtain extended 275 along the sheet pile wall at the relieving platform and extended 175 feet
out into the Hudson River. '

The inner silt curtain extended to the river bottom, and was provided with sufficient height to
accommodate tidal water level fluctuations. The curtains were mounted to the relieving
platform with tide slides so the curtain could move up and down with the tide. The silt
curtains were deployed in the period 8/23 to 9/3/04 and were removed after river backfill was
completed in the period 12/6 to 12/8/04.

ENVIRONMENTAL CLAM SHELL

The dredging was performed using a crane-mounted environmental clamshell by CableArm™.
The clamshell is equipped with a passive venting system that reduces re-suspensiot: of
sediments. While the bucket is being lowered, the vents open allowing water to flow
through. This reduces downward water pressure and helps to minimize re-suspension. When
the bucket is raised, the vents close, reducing the possibility of water washing material out of
the bucket. Once the bucket reaches the surface, excess water is drained through the vents,
avoiding excess dewatering requirements.

TURBIDITY AND TOTAL SUSPENDED SOLIDS MONITORING

The turbidity and total suspended monitoring plan was developed in conjunction with the
NYSDEC, using data from a pre-dredging turbidity and TSS sampling program as guidance
(Memorandum Haley & Aldrich to NYSDEC, dated 13 September 2004). The pre-dredging
data showed that empirical relationships between turbidity and TSS, and between upstreatn
and downstream turbidity could not be established. The tidal change in flow (current
changing from southward to northward with the ebb and flow of the tide) and suspended
solids characteristics of the Hudson River precluded such relationships.

The turbidity and total suspended monitoring plan is attached for reference. The plan
included automated and visual monitoring, and water quality sampling. Continuous turbidity
monitoring outside the turbidity curtain system was performed using two turbidity monitoring
buoys, one each at the north side and south side. The buoys provided real-time turbidity data
to & computer on shore. Visual monitoring of the river water inside, between and outside the
silt curtains was performed to detect changes in water color or opacity outside the inner
curtain. To confirm the effectiveness of the turbidity monitoring, water samples were taken
daily near the turbidity buoys and analyzed for TSS.

Results of the TSS sampling are shown in Table 1. Downstream TSS was no greater than 5
ppm more than upstream TSS, with the exception of 1 October 2004, when the increase in
TSS was attributed to barge traffic not related to the remediation project in the downstream
area outside the silt curtains.

During the course of work, minor instances of turbidity breakthrough from the inner curtain
were noted visually, and corrective actions were taken. These were located at the conpection
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between the turbidity curtains and the relieving platform. Additional curtain fabric was
instalied at the problem locations, and was effective in containing the turbidity within the
work area. No visual increase in turbidity was identified outside the secondary curtain.

After remediation was completed, removal of the silt curtains was delayed to wait for the
turbidity inside the inner curtain to reduce or stabilize. During the delay period, a severe
wind storm on 12/1/04 damaged the curtains, allowing the mixing of ambient Hudson River
water with the water within the inner curtain. TSS samples were taken from inside and
outside the work area after the storm. The values were 66 ppm inside the inner curtain
compared to 100 ppm outside the inner curtain, and after consultation with NYSDEC, the
curtains were removed.

Table 1. Total Suspended Solids Monitoring During Dredging

14-Sep 20 21

15-Sep 17 17

16-Sep 30 30

17-Sep 30 28
20-Sep 14 16
21-Sep 23 21
22-Sep 25 24
23-Sep 18 19
24-Sep 17 22
27-Sep 19 18
28-Sep 30 21
29-Sep 50 37

30-Sep 28 21

1-Oct 24 44 k
4-0Oct 16 10

5-Oct 21 13

6-0ct 14 14

7-Oct 5 11

§-Oct 17 16 2
19-Oct 22 21 *
20-Oct 25 23

21-Oct 19 20

22-Qct 23 22

Excessive tug/barge traffic to the north of the project site
' (Downstream)

Dredge Operations Compieted October 8, 2004
Dredge Operations resumed October 19, 2004 through October 21, 2004

WROC common\Projects\ 28590008 Resp to FER Comments\Report Supplements\Monheit TSS 3-17-05.doc
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MEMORANDUM

22 September 2004

File No. 28590-005

TO: New York State Depariment of Environmental Conservation

Lech Dolata

C: Ferry Landings, LLC
Carl Monheit

FROM: Haley & Aldrich of New York
Jonathan D. Babeock, P.E.

SUBJECT: Tarrytown Former MGP Site

Revision 2 Monitoring Plan for Turbidity and Total Suspended Solids

As discussed in our 15 September 2004 progress meeting, this memorandum presents a
revised plan for monitoring turbidity and total suspended solids during work in the river.
This memorandum documents the agreed upon plan revisions. Text requested by NYSDEC
is in italics.

Revision 2 Turbidity and TSS Monitoring Plan

The following is the revised plan for monitoring turbidity and TSS during work in the Hudson
River.

1. Turbidity monitoring will continue using two buoys with real-time data transmission to an
on-shore location. The turbidity monitoring will continue as presented previously in the
Work Plan. Turbidity monitoring must be performed continuously during the dredging
operations. Turbidity data must be recorded and stored at time infervals no longer than one
hour.

2. Visually monitor water inside, between and outside the turbidity curtains. Note hourly
trends in turbidity monitoring from Item 1.

3. If the hourly trends and visual observation indicate a probable increase in TSS outside the
curtains {due to project activities), then two TSS samples will be taken, one at each turbidity
monitoring buoy.
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4. The TSS results will be evaluated based on site conditions inciuding work activities, other
activities in the river (shipping, shoreline construction/maintenance by others, etc), weather
and wave conditions.

5. Project specification 02170, addressing turbidity, says there should be no ‘substantial
visible contrast to natural conditions.” If suspended solids attributable to dredging are visible
in the water beyond the first inner curtain, the reason for the breach must be immediately
identified and repair must follow without delay.

6. If suspended solids attributable to dredging are visible in substantial quantity in the water
beyond the first inner curtain (substantial breakthrough of solids occurred), as determined by
the NYSDEC on-site represemtative, the work must stop, the reason for the solids
breakthrough determined followed by an immediate repair. Water column samples must be
taken from behind the second line of curtain, in the area affected by the solids breakthrough,
and shall be tested for TSS and individual PAHs. This PAH 1est shall be independent from
the regular weekly testing of water column required by the specifications. Turbidity readings
and Total Suspended Solids samples also shall be taken at the two turbidity buoys.

7. If suspended solids attributable to dredging are visible in the water beyond the second
inner curtain, the dredging will immediately discontinue, the PKP's consultant and the
contractor shall evaluate the reasons for the solids break through and report it to NYSDEC.
Water column sample must be taken from behind the second line of curtain, in the area
affected by the solids breakthrough, and shall be tested for TSS and individual PAHs. This
PAH test shall be independent from the regular weekly testing of water column required by
the specifications. The dredging operations may resume after the problem causing solids
breakthrough has been corrected and NYSDEC approval is given.

8. Whenever an action is needed (TSS sampling, operations changes, curtain adjustments or
repairs), the environmental factors occurring at the time shall be logged (wind, rain, tide,
operations, other river activity, efc.)

9. TSS samples must be collected daily, during dredging, in locations upstream and
downstream from the dredged area.

10. Regardiess of the turbidity and visual monitoring, at least one PAH sample shall be
taken per week during operations in the River, at both the upstream and downstream trbidity

monitoring locations.

11. An elevated above ground observation platform, from which dredging operations can be
effectively monitored, will be made available 1o the NYSDEC's on-site representative.

WROC commontProjecis\28590M\005 Office Engineering\DEC Corrrespondence’meme turbidity 15 dolata 9-22-04.doc
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Jenuary 26, 2005

Carl Monheit

Ferry Landings LLC

485 West Putnam Avenue
Greenwich CT 06830

Re: Relieving Platform At the Ferry Landings Project
H&M 04.2693

Dear Carl;

I have received copies of test reporis for Concrete Compression Tests, In-place Soil Density, Concrete
Field Inspections and the Pile Driving Record from the referenced project. Please be advised that
bosed on my review of these documents and our own inspections, it is my opinion that DA Coliins
Companies has installed the relieving platform, piles, pife caps, concrete slab, retaining wall and
packiill in accordance with the approved construction documents. :

| believe the work of DA Collins on the platform part of the project is subsiantially complete and
recommend final payment for that work be processed.

Sincerely,
Hiliman & Miley Consulting Engineers PLLC

Rens)

by: Kevin J Mlley, PE
Principal
KIh:Irh

enc: reports
KAWORDPERFEC FILES\MyFilas\04 .2 693-finalrphwpd

222 Mamaroneck Ave  White Plains, NY 10405  Phone: 9T4.428.0909  Fax: $14.428.5012



NECEIVER]

TRANSMITTAL'

D.A. COLLINS ENVIRCNMENTAL SERVICES

101 Route 87, P.O. Box 191
Mechanicvilie, New York 12118

Phcne: 518-664-9855  Fax: 518-664-0925 D’A. C .
AN EQUAL OPFPORTUNITY EMPLOYER COMP 8 .. o
TO: : PROJECT:
Mr. Kevin Miley .
Hiliman & Miley Censulting Engineers, PLLC Tarrytow

222 Mamaroneck Ave
White Plains, NY 18605

914-428-0909
ATTENTION:
WE ARE SENDING: ATTACHED IR
DRAWINGS AS REQUIRED N
SPECIFICATIONS MAKE CORRECTIONS
DESCRIPTIVE MATERIAL AMEND & RESUBMIT
X SUBMITTALS ' REJECTED SEE REMA
OTHER FOR BID DUE ON:
| COPIES DATE OR # DESCRIPTIOND
1 1/04/05 “Summary of Laboratory Test Results For Concrete”
For Cast-in-Place Relieving Platform, As Provided by Tectonic Engineers
1 11/30/04 - “Daily Field Reports and In-Place Soil Density Test Results”
12103/04 For Backfill Above CIP Relisving Platform, As Provided by Tectonic Engineers
1 10/127104 Concrete Field Inspection and Compression Test Resuits”
For Precast Seawall Sections — Batch 1, As Provided by Construction Technology
11/01/04 Concrete Field Inspection and Compression Test Resuits”
For Precast Seawall Sections ~ Batch 2, As Provided by Construction Technology
1 11/16/04 “Pile Driving Recard” -
As Provided By Wililiam J. Loftus ASSOClatES WDNAPL Pile Installation
REMARKS:
Kevin,
Please find the outstanding items for ceriification of the cast-in-place relieving platform and precast concrete
seawall for the Tarrytown Former MGP Site attached,
Thank you very much. = P e
R 1 V4 _
[ SIGNED: Pl AN John Cianci
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TECTONIC ENGINEERING

B4E-534-3556

B1/18/28B5 84:45

> Tanrytown Former MGP

W.O. & 4002.01

‘ {OCATION: Tarrytowm, NY
‘_j? CLIENT: DA Collins
24 jixiEmat DATE. January 4, 2005
CYLINDER ID. -
. . Total Ageal]l Test 1 Speec
Date | Lab. ] s | Typeof| SaMPe S8l el Air | 5% unit wi, Date - | % Req
i, % L) Temp Pour Test | Strength) Strength : location in Structure Remarks
Cast |Semple #] e | sample| ©8-X n. 3 ¢ '
ple #f e Samplel Ll L) | ()| Gy s | | Teston | 020 1S oo | ey [Strenth
§5/23704 ] 0410013 | | { Conerel | B.ODX 1200 3.75 ] 460 ) 700 | 1506 11730104 7 5,080 5G00 103¢+} [Shab Bulkhead AA to HH
1623041 D4-10044 | 1 | Conceet 16.00x1200) 375} 480 | 700§ 1508 122104 28 6,540 5600 $30(+) Shb Buikhead AA fo HH
$R/23/D4 | 04-100151 1 | Coneret {600 12.00] 375§ 460 | 7001 15086 1223104 28 §,700 5000 £00(*} [5kab Bulkhead AA o HH
I1423704 § 0410016 § 1§ Conorel [8.00x 1200} 3.75 | 460 | 700 ] 1306 122104 28 6,720 Sa00 100(+) jSkb Bulkhsad AA o HH
1172304 | 0410017 ] 2 § Concre? {6,00x 1200| 450 420 | 670 113004 7 4470 S00B 89% |Skab Bulihead AA o HH
$1/2304 ] 0440018 | 2| Concret | 5.00x 12.00] 450 1 480 | 670 1221/64] 28 6,05 SO 100{+} §Slab Butkhead AA o HH
1172304 | 04-10018 § 2 | Concrel 600 12.00) 450 |- 480 ] 670 122104F 28 6,080 E000 108(#) Slab Butkhead AA to HH
1172204 | 04100201 2 1 Concret [6.00x 1200| 450 | 480 ] 670 12021041 28 6100 | 5pce | 100(+) [Slab Bulkhead AA 1o HH
12704 | 04-10451 | 1 ¢ Concret J6.00x 1200} 550 | 200 700 | 1447 10§ 1211404 7 4,880 S0 88%  |Slab
127704 | 0410452 1 1 | Concret $68.00x 1200} 550 | 200{ 700 [ 1447 10 14705 28 5,280 WK 100{+) |Slab
12704 § 0410453 1 1 | Conerel 16,00x 1200} 550 | 200 ] 700 | 1447 10 /405 28 5. 74K 5630 100{+} |Siab
1207704 | 0410454 | | | Concre [6.00x1200] 550§ 200§ 700 | 1447 16 11405 28 5590 S000 1OXK+} [Shb
REVIEWED 8Y :

Page 1 of 1
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, IN PLACE SOIL DENSITY w.o. N0 H o b PAGE o OF 22—
DATE: REPORT NO.:
TEST REPORT :hclo‘-{ ¢/
T
(] 7¢ Fleasant Hiff Road [T}12 Comell Road 14 West Main Street {9100 Centra Pointe Drive {7 804 Moorefisid Park [7]1344 Sllas Deane Highway
Mountainvilie, NY 10953 Latham, NY 12110 Northborough, MA 01532 Suite 100 Drive, Ste. 100 Suite 500
Phone: 845-534-5559 Phone: 818-783-1530 Phone: 508-383-7411 Wast Chester, OH 45080 Richmond, VA 23236 Rocky Hill, CT 080687
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PROJECT NAME: WEATHER BRITE SUN| CLEAR [OVERCAST] RAIN SNOW
‘TM\Fw-{'oqu F‘aﬂ"‘-tb’ HE'ID gf'l'ﬁ K
LOCATION: TN, CF) <32 3250 50-70 70-85 85 UP
] Tw\m L N b A hd
CLIENT: STILL MODER. HIGH
Gl e
lM 3 \<
CONTRACTOR: \J DRY MODER. HUMID
! HUMIDITY
CONTRACTOR'S REPRESENTATIVE: ) - . FIELD TEST METHOD:
: jﬁ-@q& Stew av+ Tvoxlew  Aucleav ey
JTECTENIC'S REPRESENTATIVE: . 4
\f tedgy Lo A&“ﬁqwﬁ‘z
ru)
_ OPTIMUM MAX. DRY DENSITY LAB TEST
SOILID. NO. DESCRIFTION OF SO OR FiLL SOURCE OF FILL Us.cs. MOISTURE 9, ety METHOD
S8 18 cf SAND (e S+ Oustte. 1.6 135 .6 M 01557
Hethed, A
DEPTH
- - ELEV OR OF SOILID. TEST DRY DENSITY | % OF MAX. DRY
TESTNO. TESTLOCATION DEFTH SOURCE NO. . % MOISTURE Ihs. o ft DENSITY
ROD
L (N 4G £ . d) TAS 127 jec-s | 7. % 13,7 97.9
2,100 (Ceudev) Vi'4s .2 12 2.9 4% .0
3.166 at'As 6. ! 134 -0 2%.%
Y. lee 2o %l 120 .0 5.9
e / «
S.IFF ¥ A 7.6 133.0 97.3
6 156 (Soutta €N 35 As | V¥ hd 7.5 131 96.4
REMARKS:
COPY TO: PREFPARED BY: DATE
/'—’“—_1
A TN\ 130 loy
L )
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NOTICE

Tne field representative Is on the sile solely to

opserve operations of the contractor identified,
observe conformance with confract decument, and

WHAT, IN PARTICULAR, SHOULD BE OBSERVED, CHECKED, OR TESTED DURING THE NEXT VISTT?

report thuse operalions 1o e clienl. The presenc
and aclivities of the field represantative do not

religve the contractor's obligation to meet
contractual requirernents. The contractor retains

sale responsibility for site safaly and the methods

and seguences of constructian.

[ THIS DFR 15 PRELIMINARY
This preliminary repor is provided solely as evidence that fisld ohservatlon

precedence over those indicated in a preliminary report.

HIS DFR IS FINAL
% final report is {he instrument of service, Any conciusions drawn from this
‘uated by the owners engineer,

andior conchusions andfor recommendations conveyed in the finat repost may vary from and shall take

was petformed.  Observation
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CONSTRUCTION TECHNOLOGY

INSPECTION & TESTING DIVISION, P.D.& T.5., INC.
4 William Street, Ballston Lake, New York 12019
Phone: (518)399-1848  Fax: (518) 399-1913

NOV 2¢ 20u4

CLENT D, A. COLLINS, INC. DA COLLE REPORT NUMBER: ¢ PAGE#: 1
POST OFFICE BOX 181 NEGRBRHONIATE 10727002
MECHANICVILLE, NEW YORK 12118 OUR FILE ER: 245079

INSPECTOR & TEST SET. BOB BEHAN #5

ATT™N: MR. JGHN CIANCI AMBIENT WEATHER: 40's: CLOUDY

PROJEC _ FERRY LANDINGS, LLC: TARRYTOWN, NY. OUR FILE LOGATION: 47384

CONCRETE FIELD

INSPECTION & COMPRESSION TEST RESULTS

PLACEMENT LOCATION OF LOAD# 1 : PRECAST BULKHEADS
PLACEMENT LOCATICN OF LOAD# 2. PRECAST BULKHEADS
PLACEMENT LOCATION OF LOAD# 3. PRECAST BULKHEADS

LOAD NUMBER: 1

54738

TRUCK NUMBER/TICKET NUMBER; 4574
YARDAGE DELIVERED { SUBTOTAL: 1006/ 1000
TIME CONC. BATCHED ARRIVED: 630/ 10.00
TIVE PLACEMENT BEGAN / ENDED: 1010/ 1044
CONCRETE AGE ( MOURS Y {SPEC:  MAX  1.580) 123
SLUMP ON ARRIVAL (INCHES) 3.00
WATER ADDED ONSITE (GALLONS):
WATER ADDED AT DISCRETION OF:
SLUMP OF CONCRETE INTO PUMP:  IF APPLICABLE:
PLACEMENT SLUMP (INCH) (SPEC: - 50D} 3.00
ENTRAINED AIR (% VOL) (SPEC: 400 -  7.00) £.80
UNIT WEIGHT (PCF)  (SPEC - 3 14512
CONCRETE TEMP. (] (SPEC: 45 - 85) 71
NUMBER OF TEST SPECIMEN CAST, 8
LAB CYLINDER CONTROL NUMBERS 47384 - 47389
REMARKS:

2 3

4586 /  BAT3V 4867 | 54738
16.00 20.00 10.00 1 3000
1110 11.30 1135 1 1201
11.358 / 11.88 12086 7 1227
0.75 0.87

5.00 475

5.00 475

8.70 5.80

144 .53 144,10

70 70

3 3

47380 - 47382 47393 - 473985

UNLESS NOTED ALL TESTING IAW: ASTAM: C31, £138, C143, £172, €173, £231, C470, C567, Te17, C1084

PALLETTE CONCRETE CORP.
5000 P.S.1L @ 28 DAYS
PER SUBMITTAL:

CONCRETE SUPFLIER:
CONCRETE DESIGN STRENGTH:
SUPPLIERS MIX FORMULA:

CEMENT: LBG.
CEMENT: LBs.
WATER: GAL.
COARSE AGGREGATE #1: LBS.
COARGE AGGREGATE #2: LBS
COARSE AGGREGATE #3: LBS.
FINE AGGREGATE: LBS

ADMIXTURE #1. OZ8.

ADMIXTURE #2: 0Z8.
ADMIXTURE #3: 0Zs
AR ENTRAINING AGENT: Qz5.

REPORT DISTRIBUTION:
1 FILE

2: BUPPLIER

3

4

@ oo

RESFECTFULLY SUBMITTED,
CONST TION TECHNOLOGY

TOW JOSUBS.ET. (NICET)
MANAGER TECHNICAL SVCS

I CONCRETE TEST CYLINDER COMPRESSIVE RESULTS PER: ASTM: C39
UNLESS OTHERWISE NOTED ALl CYLINDERS RECEIVED: 10/28/04
CYLINDER TEST TEST ULTIMATE LOAD UNIT
NUMBER DATE AGE: DAYS & BREAX TYPE PSI

47384 11/03/04 7 108000 C 3820
47385 11/03/04 T 110,500 C 3810
47386 11724104 28 185000 C 5480
47387 11424104 25 154,500 C 5470
47388 11/24/04 28 157,600 C G550
47385 SPARE

4TG0 10304 7 162,000 € 3610
47301 11/24104 28 148000 © 5240
47392 11/24/04 28 146,000 C 5160
47383 11703104 7 100,600 C 35440
47354 11/24/04 28 149,500 & 5280
47385 11/24/04 28 152,600 O 5380




" CONSTRUCTION TECHNOLOGY

INSPECTION & TESTING DIVISION, P.D.& TS, INC.
4 William Street, Baliston Lake, New York 12016
Phone: (5183 399-1848  Fax: (518) 399-1913

CLIENT: D. A. COLLINS, INC,
POST OFFICE BOX 181
MECHANICVILLE, NEW YORK 12118
ATT'N: MR, JOHN CIANC
PROJEC FERRY LANDINGS, LLC: TARRYTOWN, NY.

REPORT NUMBER: 1
INSPECTION DATE:  {10/27/04

OUR FILE NUMBER: 245029
INSPECTOR & TEST SET:
AMBIENT WEATHER:

OUR FILE LOCATION: 473958

CPAGE#® 2

BOB BEHAN #8
40's: CLOUDY

CONCRETE FIELD

INSPECTION & COMPRESSICN TEST RESULTS

PILACEMENT LOCATION OF LOAD# 4 : PRECAST BULKHEADS

LOAD NUMBER: : 4
TRUCK RUMBER/TICKET NUMBER: 45721 BAT3G
YARDAGE DELIVERED / SUBTOTAL; 800/ 3800
TIME CONG. BATCHED / ARRIVED: 12200 1245
TIME PLACEMENT BEGAN 7 ENDED: 12487 118
CONCRETE AGE { MOURS ) (SPEC:  MAX  1.50) 0.93
SLUMP ON ARRIVAL HNCHESY: 375
WATER ADDED ONSITE (GALLONS):
WATER ADDED AT DISCRETION GF;
SLUMP OF CONCRETE INTO PUMP.  IF APPLICABLE;
PLACEMENT SLUMP (INCH) (SPEC: - 500 375
ENTRAINED AR (% VOL) {SPEC. 400 - 7.0} B.40
UNIT WEIGHT (PCF)  {SPEC: - ) 145 14
CONCRETE TEMP.  (F)  (SPEC 45 - 85) 72
NUMBER OF TEST SPECIMEN CAST: 3
LAB CYLINDER CONTROL NUMBERS 47396 47308
REMARKS:

UNLESS NOTED ALL TESTING !AW: ASTN: C31, C138, C143, C172, C173, C231, C470, C567, €617, C1064

PALLETTE CONCRETE CORP.
5000 P51 @ 28 DAYS
PER SUBMITTAL:

CONCRETE SUPPLIER:
CONCRETE DESIGN STRENGTH:
SUPPLIERS MIX FORMULA:

CEMENT: LBE.
CEMENT: LBS.
WATER: GAL,
COARSE AGGREGATE #1. LES.
COARSE AGGREGATE #2: LBS.
COARSE AGGREGATE #3: LBS.
FINE AGGREGATE: LBE.
ADMIXTURE #1: Qzs
ADMIXTURE #2: QZs.
ADMIXTURE #3: Qzs.
AR ENTRAINING AGENT. 0Zs.

H

REPORT DISTRIBUTION

1: FILE 3
2 SUPPLIER g
3 7.
4: 8

RESPECTFULLY SUBMITTED,
CONS N TECHNOLOGY

TOl OSLIN, SET. {NICET)
MANAGER TECHNICAL SVCS.

CONCRETE TEST CYLINDER COMPRESSIVE RESULTS PER:
UNLESS OTHERWISE NOTED ALL CYLINDERS RECEIVED:

i CYLINDER TEST TEST ULTIMATE LCAD
NUMBER OATE  AGE:DAYS & BREAK TYPE
47398 11/08/04 7 112,500 C
7387 11/24/04 28 158,000 C
473898 11/24/04 28 153,500 C

ASTM: C38
10/28/04

UNIT
S

3880
5580
5430




CONSTRUCTION TECHNOLOGY

INSPECTION & TESTING DIVISION, P.DD.& T.S., INC.
4 William Street, Ballston Lake, New York 12019
Phone: (518)399-1848  Fax: (518) 399-1913

RECEIVEL
NOV 30 2004

D_A. CQLLINS; CONSTQ
CLIENT: D, A. COLLINS, INC. REPORT NUMBER: 2 PAGE# 1
PQOST OFFICE BOX 197 INSPECTION DATE  14/01/04
MECHANICVILLE, NEW YORK 12118 DUR FILE NUMBER: 245020
INSPECTOR & TEST SET:  [DAVE CASAW #5
ATT'N: MR, JOFN CIANCI AMBIENT WEATHER:  40's: CLEAR
PROJEC FERRY LANDINGS, LLC: TARRYTOWN, NY. CUR FILE LOCATION: 47700

CONCRETE FIELD

INSPECTICN & COMPRESSION TEST RESULTS

PLACEMENT LOCATION OF LOAD#  1: GSEAWALL BARRIER#7.8
PLACEMENT LOCATION OF LCAD# 2: SEAWALL BARRIER#89
PLACEMENT LOCATION OF LOAD# & SEAWALL BARRIER#9, 10, 11

LOAD NUMBER: 1

TRUCK NUMBER/TICKET NUMBER: 4567 {54804
YARDAGE DELIVERED 7 SUBTOTAL: 1000/ 10.00
TIAE CONC. BATCHED / ARRIVED: §45¢  TAD
TIME PLACEMENT BEGAN [ ENDED: 7450 7.40
CONCRETE AGE { HOURS Y (SPEC:  MAX.  150) 0.92
SLUMP ON ARRIVAL (INCHES): 4,00
WATER ADDED ONSITE (GALLONSY: -
WATER ADDED AT DISCRETION OF;
SLUMP OF CONCRETE INTO PUMP:  IF APPLICABLE:
PLACEMENT SLUMP (INCH) (SPEC: - 500) 400
ENTRAINED AR (% VOL) (SPEC: 400 -  7.00) 420
UNIT WEIGHT (PCF)  (SPEC - 3 151,23
CONCRETE TEMP, {F}  (SPEC, 45 - 85) 80
NUMBER OF TEST SPECIMEN CAST: 3
{AB CYLINDER CONTROL NUMBERS 47700~ 47702
REMARKS:

2 3

4566 7 B4900 4572 ) B4%01
10.00 7 20.00 1000 /  36.00
7.88 7.25 7.40 1 800
Taz2 7.59 805 /832
0.80 0.87

5.00 5.00

5.06 5.00

4.50 4.80

148.20 146.65

B0 80

3 3

47703 47705 47708 47708

UNLESS NOTED ALL TESTING IAW: ASTM: C31, C138, ©143, C172, C173, C231, €470, C567, C#&17, C1064

PALLETTE CONCRETE CORP,
5000 P.S.0 @ 28 DAYS
PER SUBMITTAL:

CONCRETE SUPPLIER:
CONCRETE DESIGN STRENGTH:
SUPPLIERS MIX FORMULA:

EMENT: LBS.
CEMENT: LBS.
WATER: GAL.
COARSE AGGREGATE #1: Las.
COARSE AGGREGATE #2: LES.
COARSE AGGREGATE #3: LBSs.
FINE AGGREGATE: LBS.
ADMIXTURE #1: OZs.
ADMIXTURE #2: 078,

CADMIXTURE #3: 0Z5
AR ENTRAINING AGENT: 0Z8

REPORT DISTRIBUTION:
1 FILE
2. SUPPLIER

-

@ ;oo

4

RESPECTFULLY SUBMITTED,
CONST TGN TECHNOLOGY

TOM JOSLIN S.ET. (NICET}
MANAGER TECHNICAL SVCS.

CONCRETE TEST CYLINDER COMPRESSIVE RESULTS PER: ASTM: C35
UNLESS OTHERWISE NOTED ALL CYLINDERS RECEIVED: 11/02/04
CYLINDER TEST TEST ULTIMATE LOAD UNIT
NUMBER DATE AGE: DAYS & BREAK TYPE PS8

47700 11/08/04 7 128,500 C 4550

47701 11/29/04 28 162,000 C 5730

47702 11/28/04 28 166,000 C 5870

47703 11/08/04 7 120,500 C 4260

47704 11/28/04 28 158,500 € 5640

47708 1H29/04 28 182.50¢ C 575G

47708 1108104 7 123,000 C 4350

47707 11/28/04 28 156,000 C 5520

47708 11129/04 28 100,500 & 5680




- CONSTRUCTION TECHNOLOGY

INSPECTION & TESTING DIVISION, P.D.& TS, INC.
4 Wiiliam Street, Ballston Lake, New York 120619
Phone: (518) 399-1848  Fax: (518) 395-1913

CLIENT: D. A. COLLINS, INC, REPCRT NUMBER: 2 PAGE#: 2
POST OFFICE BOX 19} INSPECTION DATE. 11/01/04
MECHANICVILLE, NEW YORK 1218 OUR FILE NUMBER: 245 29

INSPECTOR & TEST SET. DAVE CASAW #5

ATT'N: MR. JOHN CIANCI AMBIENT WEATHER: 40's: CLEAR

PROJEC FERRY LANDINGS, LLC: TARRYTOWN, NY. OUR FILE LOCATION: 47708

CONCRETE FIEL D INSPECTION & COMPRESSION TES8T RESULTS

PLACEMENT LOCATION OF LOAD# 4 SEAWALL BARRIER #1112

LOAD NUMBER: 4
TRUCK NUMBER/TICKET NUMBER: 4555/ 54902
YARDAGE DELIVERED { SUBTOTAL' 500/ 4500
TIME CONC. BATCHED | ARRIVED: 7TE7I 830 '
TIME PLACEMENT BEGAN / ENDED 8347 500
COMCRETE AGE (HOURS) (SPEC!  MAX.  1.50) 1.08
SLUMP ON ARRIVAL (INCHES): 400

WATER ADDED ONSITE (GALLONS):
WATER ADDED AT DISCRETION OF:
SLUMP OF CONCRETE INTO PUMP: iIF APPLICABLE:

PLACEMENT SLUMP (INCH) (SPEC - 500) 400

ENTRAINED AIR (% VOL) (SPEC. 400 - 7.00) 5.80

UNIT WEIGHT (FCFy  (SPEC: . ] 147.16

CONCRETE TEMP. {F)  {SPEC: 45 - B5) 80

NUMBER OF TEST SPECIMEN CAST. 3

LAB CYLINDER CONTROL NUMBERS 47708 - 47711
REMARKS:

UNLESS NOTED ALL TESTING [AW: ASTM: C31, C138, C143, C172, C173, €231, G470, ChE87, CB17, C1064

CONCRETE SUPPLIER: PALLETTE CONCRETE CORP. CONCRETE TEST CYLINDER COMPRESSIVE RESULTS PER! ASTM: C38
CONCRETE DESIGN STRENGTH: 5000 P.S.L @ 28 DAYS LUNLESS DTHERWISE NOTED ALL CYLINDERS RECEIVED: 11/02/04
SUPPLIERS MIX FORMULA: PER SUBMITTAL:

CEMENT. LBS CYLINDER TEST TEST ULTIMATE LOAD UNIT
CEMENT: - LBS. NUMBER DATE AGE: DAYS & BREAK TYPE Psl
WATER: GAL.

COARSE AGGREGATE #1: LBS. 47708 11/08/04 7 121,000° ¢ 4280
COARSE AGGREGATE #2: LES. 47710 11/28/04 28 161,000 C 5700
COARSE AGGREGATE #3. LES. 47711 11/28/04 28 157,500 C 5570

FINE AGGREGATE LBS.

ADMIXTURE #1: OZ8.

ADMIXTURE #2: Q8.

ADMIXTURE #3: GZs.

AR ENTRAINING AGENT: joras)

REFPORT DISTRIBUTION.
11 FILE

2 SUPPLIER

3

4:

@ ~ 3,

RESPECTFULLY SUBMITTED,
CONSTRUCTION TECHNOLOGY

i JO ,SET. NICET)
MANAGER TRCHNICAL 8VCS.




William F Loftus Assoctates PILE DRIVING REPORT
FOUNDATION ENGINEERS . |

120 CHARLQTTE PLACE
ENGLEWOOD CLIFFS,
NEW JERSEY 07632
TEL: 201-871-4800
FAX: 201-871-8950
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William F Loftus Hssociates PILE DRIVING REPORT
_ FOUNDATION ENGINEERS

120 CHARLOTTE PLACE
ENGLEWOOD CLIFFS,
NEW JERSEY 07632
TEL: 201-871-4800
FAX: 201-871-8930
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MEMORANDUM

17 March 2005
File No. 285%0-008

TO: Ferry Landings, LLC
Carl Monheit
C: File
FROM: Haley & Aldrich of New York

Jonathan D, Babcock

SUBJECT: Tarrytown Former MGP Site
Construction Water Management

This memorandum describes the implementation of construction water management systems
during the Tarrytown Former MGP Site remediation. Construction water managemens was
performed in accordance with the Construction Water Management Plan (CWMP) by D A,
Collins Environmental Services (D.A. Collins), dated 18 September 2004.

EXCAVATION DEWATERING

In conformance with the CWMP, dewatering water from on site excavations was pumped to
frac tanks, sent through a treatment system and stored in additional frac tanks for sampling
and analysis prior to discharge. The attached table shows the data related to the eight batches
of excavation construction water treated and tested prior to discharge to the Hudson River.
One sample (Discharge 4) failed the post-treatment analysis. The carbon was replaced in the
filtration systemn and the water was re-treated, and after the second treatment, satisfied the
discharge criteria, and was discharged.

SEDIMENT EXCAVATION UNDER RELIEVING PLATFORM

In accordance with the Work Plan (Tarrytown Former MGP Site, Western DNAPL Barrier
and Sediment Removal - Wer Alternative Removal - Remedial Design Report, dated 27
February 2004), sediment under the relieving platform was excavated ‘in-the-wet,” without
compiete dewatering of the dredging area. The work under the relieving platform was
performed inside the steel sheeting driven at the face of the sea wall, which ultimately serves
as a barrier to migration of residual DNAPL contamination from the land into the Hudson
River. By comnecting the new sheeting to the existing sheeting at the north end, and installing
a temporary sheet pile ‘return’ at the south end, the work area under the relieving platform
was contained on all four sides.
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D.A. Collins used temporary pumps to draw down the water level inside the work area to
facilitate dredging, cap construction and replacement of the relieving platform. The pump
suction was placed near the zone of greatest river mflow to the containment area, and was
surrounded with an absorbent boom and temporary silt curtain. The pumps were taking
Hudson River water from the work area and discharging it back to the Hudson River within
the confines of the inner turbidity curtain.

Pump discharge sampling was performed at pump startup, which generally occurred at the
beginning of a week, after the weekend shut down, as shown on the attached table, prepared
by D.A. Collins. During the operation of the temporary pumps, discharge sampling showed
minor exceedences of discharge criteria on four occasions. In all cases, the exceedences
were mitigated.

The 16/21/04 sample had a TSS value of 22.5 mg/1 compared to a discharge criterion of 20
mg/l. This was mitigated because the water was discharged inside the inner turbidity curtain,
and TSS readings outside the curtain that day were 19 mg/l upstream and 20 mg/]
downstream, an acceptable condition for suspended solids ouiside the work area.

The 11/17/04 sample had a benzene value of 1.4 ug/l compared to a discharge criterion of
0.8 ug/t. This was a minor exceedence and was mitigated by discharging inside the inner
turbidity curtain. Upon receiving the test results, the pumps were shut down, re-started and a
repeat sample was taken. The repeat sample showed no benzene exceedence.

The 11/22/04 sampie had a TSS value of 23 mg/] compared to a discharge criterion of 20
mg/l. This was a minor exceedence and was mitigated because the water was discharged
inside the maner turbidity curtain, and TSS readings outside the curtain that day were 27 mg/l
upstream and 22 mg/l downstream, an acceptable condition for suspended solids outside the
work area.

The 11/29/04 sample had a benzene value of 7.8 ug/l, an ethylbenzene value of 16 ug/l, an o-
xylene value of 6.7 ug/l and a TSS value of 33.5 mg/l, all in exceedence of discharge criteria
(see attached table). Upon receiving the test results, the pumps were shut down, and not re-
started for the remainder of the project, mitigating the discharge of contaminated water. The
water level inside the sheet pile containment equalized with that outside the containment.

With the pumps shut off, no additional water quality sampling for construction water was
performed. By this time, D.A. Collins was re-constructing the relieving platform and did not
require the water level to be reduced.

In each case, the observance of an exceedence was assessed in conjunction with NYSDEC,

and relevant mitigating factors or actions were identified and the actions were taken. Water
quality data was reviewed with NYSDEC upon receipt throughout the course of the project.

WRGC\commaon\Projects\ 285501008 Resp to FER Comments\Report Supplements\Monheit Discharge Water 3-17-05.doc




Tarrvitown Former MGP Site

D A. Collins Environmentai Services (DAC) is please to provide the following Construction Water
Discharge Summary for the Tarrytown Former MGP Site. All supporting analytical reports are attached.

1.0 Construction Water Discharge

Treated Construction

gation/Notes

D.A. COLLINS ENVIRONMENTAL SERVICES

5/27/2004{Discharge!  [Waler YES NONE LNAPL Excavation |Approved by DEC prior to Disgharge
Treated Construction :
8/12/2004|Discharge? |Water YES NONE LNAPL Excavation |Approved by DEC prior to Discharge
Treated Construction :
6/25/20041 Discharged  |Water YES NONE ‘Tar WelllGas Holder {Approved by DEC prior to Discharge
- NOT DISCHARGED-Replaced
Benzene (100 g/l Carbon in Treatment System,
Treated Consiruction Toluens {16 (ugh) Retreated and discharged as
5/28/2004|Discharged  |Water NO TSS (23 mgh) Tar Well/Gas Holder Discharge 5
Treated Construction
7/18/2004iDischargeb  fWater YES NONE NONAPL Approved by DEC prior to Discharge
Treated Construction
7/23/2004|Discharged  [Waler YES NONE NDNAPL Approved by DEC prior to Discharge
Treated Construction
81212004 Discharge?  |Water YES NONE NDNAPL Approved by DEC prior {o Discharge
Treated Construction
8/2/2004{Discharge8  [Water YES NONE NDNAPL Approved by DEC prior to Discharge
Discharge within containment/ No
elevaied TSS observed outside
Bulkhead Dewatering containment {Upstream TSS =19
Sampled @ Pump ppm, Downstream 20 ppm).
10/21/2004]|Discharged  |Startup NO 78S (22.5 mgh) WDNAPL Reviewed by DEC
Buikhead Dewatering
Sampied @ Pump
14/3/2004| Discharge 10 1Startup YES NONE WDONAPL reviewed by DEC
Bulkhead Dewatering
Sampied @ Pump
14/41/2004| Discharge11  |Stariup YES NONE WDNAPL Reviewed by DEC
Bulkhead Dewatering PUMPS SHUT DOWN,
Sampled @ Pump RESTARTED AND SAMPLED
1111 712004|Discharge12  {Stariup NO Benzene (1.4 pa/l) WDNAPL 11/22/04. See Dischargs 13
Discharge within containment/ No
slevated TSS observed outside
Bulkhead Dewatering containment {Upstream T8S =27
Sampied @ Pump ppm, Downstream 22 ppm}.
11/22/2304|Discharge13  iSiarup NO TSS (23 mgh WDNAPL Reviewad by DEC
Benzene {7.8 p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>