550 WEST 29TH STREET

NEW YORK, NEW YORK

Remedial Action Work Plan

546, 548, 550 West 29" Street
Block 700, Lots 59, 60, 61
OER Project Number 15 EHANO08SM
NYC VCP Number: 15CVCPOOM

E-Designation E-142
CEQR Number 03DCP069M
Highline/West Chelsea Rezoning

Prepared for:
550 West 29" Street, LLC
56 West 22" Street, 5™ Floor
New York, NY 10010

Prepared by:

Arnold F. Fleming, PE & Fleming-Lee Shue Inc.
158 West 29" Street, 9" Floor, New York, NY
daniel@flemingleeshue.com
(212) 675-3225

DECEMBER 2014



REMEDIAL ACTION WORK PLAN

TABLE OF CONTENTS
TABLE OF CONTENTS ..ottt e e e e e e e e e e e e s nnanaaneaeaeeeennns I
LIST OF ACRONY IS ... ittt s ettt e s e e e e e st e e e e e e e e s e saaaaa e e e e e e e e e snnnsnnnnaeeeas \
CERTIFICATION . . e ttttte ettt e e e s st e e e e e e e e s ssssaba e e e e e e e e e s s nssaaaneeeeeeeeesnnnsnnns 1
EXECUTIVE SUMMARY ..ottt ettt e ettt e e e e e e s st e e e e e e e e e nnnnnannneeeens 2
Community ProteCtion SEEEEMENT .........cooiiiiiiiiee e 8
REMEDIAL ACTION WORK PLAN ...ttt s et e e e e e s s saaaee e e e e e e e e e nnnnnns 13
1.0 SITE BACKGROUND ..ottt e e s e e e e e e e s ssnnaaneeeaeeeaanns 13
1.1 SiteLocation and CUrENt USAQE........ccueeeiuereiriereaiteeeaniieeesieeessseeesssseessseessseessses 13
1.2 proposed Redevelopment Plan ...........cccooiiiiiiiie i 14
1.3  Description of SUrrounding Property........cccoooeeeiiiee e 14
1.4 remedial INVESHIGALION ........coiiiiieiiie e 15
2.0 REMEDIAL ACTION OBJECTIVES.........iieee ettt 19
(€T 0N 010 1117 = PRSP 19
0| OSSP 19
1o Yoo | PSPPSR 19
3.0 REMEDIAL ARErNatives @nalYSIS........ceeeiuiriiiiiiiiiiie e 20
3.1 THRESHOLD CRITERIA ..ottt e e e e e e s ree e e e e e e 22
3.2. BALANCING CRITERIA ..ottt e e e e e e e e e e e 23
4.0 REMEDIAL ACTION ..ooiiiiiie ittt ettt e st e e e e e e e e s nnaaa e e e e e e e e s e nnnnnnes 30
4.1 Summary of Preferred Remedial ACLION..........coouiiiiiiiiiie e 30
4.2  Soil Cleanup Objectives and soil/Fill management............ccocccevieeiniineniieesieenns 32
Estimated Soil/Fill Removal QUaNtItieS ...........ccuveeiiiiiiee e 33
ENd-Point SAmMPIING.......cooiiieee e e nee e 33
Quality Assurance/Quality CONLIOl .........c.ueiiiiiieiiiie e 34
Import and REUSE Of SOIIS.....ccueiiiiieiie e 35
4.3  engiNEEriNg CONLIOIS. ......uuiiiiieiiiie ettt e e e e snre e e snneeeas 35
COMPOSILE COVEN SYSLEIM......eiiiiiiieiiieesiee ettt ettt et e s sse e e e saaeeesnae e e snbeeeanneeeanneas 35
Waterproofing/V apor BalTIEr.........oocuii ittt 36



A4 IN-SIU SEADHTZAEION ...t e e e e e e enns 36

45  INSLUtIONal CONLIOIS........eiiieiieiiiie e 36
4.6  Site Management Plan............oooiiiiiie e 37
4.7  qualitative human health exposure assessment ...........cccocveeiiie e eniee e 38
5.0 REMEDIAL ACTION MANAGEMENT ...t 42
5.1 Project Organization and OVErSIGNt.........coeiiiieiiiieeiiee e 42
IS 1 (S ol U | 2RSSR 42
5.3 WOTK HOUIS ...ttt ettt e e e ne e e 42
5.4  Construction Health and Safety Plan ... 42
55  Community Air MONItoring Plan...........cccooiieiiieiiieee e 43
VOC Monitoring, Response Levels, and ACLIONS..........cooiueeiiiieniiie e 44
Particulate Monitoring, Response Levels, and ACLIONS..........coooveeriiereiiieeniie e 44
5.6  AQENCY APPIOVEAIS ...coiiiiieiiiieeiee ettt ettt e st e s sae e s snbe e e anbeeesnneeeeaes 45
S 1 (oY (= o = (o] o TP 45
Pre-ConstrucCtion MEELING.........eii ittt e e e e e e snne e e snee e 45
MODITIZAEION ...ttt et et e e snbe e e snseeesnneeeas 46
Utility Marker Layouts, EaSement LaYOULS............ccueeirueerriirenieeesieeesieeeseeeeseeeesneee s 46
(DT = ] oo PSR TRRPRSRRRI 46
Equipment and Material StagiNg........cocueeiiiieaiie i sieeesiee e e e e e see e seee e a7
Stabilized CONSIrUCION ENEFANCE.........oiiiiieiiiie e 47
Truck INSPECLION SEALION......c.eeieiieie et e e e e a7
Extreme Storm Preparedness and Response Contingency Plan..........ccocceeveeenieeeciinenns a7
5.8  TraffiC CONIOl ..o 49
5.9  DemODIIZEHION ..ot 50
5.10 Reporting and ReCOrd KeePING ........ccoiuiiiiiiiieiiiie et 50
D2 1Y = 00 RS RRRPRSRRRI 50
Record Keeping and Photo-DOCUMENLALION ...........ccueeiiiieeiiireiiieesiee e 51
511 Complaint Management ...........cueeiiiieiiieeaiee e reee e e e e e sre e e eeeeenes 51
5.12 Deviations from the Remedial Action Work Plan............ccccooiiiiiiiiniiinenieee 52
6.0 REMEDIAL ACTION REPORT .....ooiiiii ittt e e e 53
7.0 SCHEDULE ...ttt e e e e e e e s e e e e e e e e s sssnaaneeeaeeeaanns 55



FIGURES

Figure 1 — Site Location

Figure 2 — Site Plan and Layout of Proposed Development
Figure 3 — Proposed Endpoint Sampling Plan

Figure 4 — Excavation Map

Figure 5 — Composite Cover System

TABLES

Table 1 — Track 4 Site Specific Soil Cleanup Objectives

APPENDICES

Appendix A — Construction Health and Safety Plan
Appendix B — Proposed Development Plans
Appendix C — Soil/Materials Management Plan
Appendix D — Support of Excavation Plan
Appendix E — Citizen Participation Plan

Appendix F — Sustainability Statement



LIST OF ACRONYMS

Acronym Definition

AOC Area of Concern

AS/SVE Air Sparging/Soil Vapor Extraction

BOA Brownfield Opportunity Area

CAMP Community Air Monitoring Plan

C/D Construction/Demolition

CcOoC Certificate of Completion

CQAP Construction Quality Assurance Plan

CSOP Contractors Site Operation Plan

DCR Declaration of Covenants and Restrictions

ECs/ICs Engineering and Institutional Controls

HASP Health and Safety Plan

IRM Interim Remedial Measure

VCA Voluntary Cleanup Agreement

MNA Monitored Natural Attenuation

NOC Notice of Completion

NYC VCP New York City Voluntary Cleanup Program

NYC DEP New York City Department of Environmental Protection

NYC DOHMH New York State Department of Health and Mental Hygiene

NYCRR New York Codes Rules and Regulations

NYC OER New York City Office of Environmental Remediation

NYS DEC New York State Department of Environmental Conservation

NYS DEC DER New York State Department of Environmental Conservation
Division of Environmental Remediation

NYS DOH New York State Department of Health

NYS DOT New York State Department of Transportation

ORC Oxygen-Release Compound

OSHA United States Occupational Health and  Safety
Administration

PE Professional Engineer

\Y




PID Photo lonization Detector

QEP Qualified Environmental Professional
QHHEA Qualitative Human Health Exposure Assessment
RAOs Remedial Action Objectives

RAR Remedial Action Report

RAWP Remedial Action Work Plan or Plan

RCA Recycled Concrete Aggregate

RD Remedial Design

RI Remedial Investigation

RMZ Residual Management Zone

SCOs Soil Cleanup Objectives

SCG Standards, Criteria and Guidance

SMP Site Management Plan

SPDES State Pollutant Discharge Elimination System
SVOC Semi-Volatile Organic Compound

USGS United States Geological Survey

UST Underground Storage Tank

VOC Volatile Organic Compound

Vi




CERTIFICATION

I, Arnold F. Fleming, am a Professional Engineer licensed in the State of New York. I have primary direct
responsibility for implementation of the remedial action for the 550 West 29th Street Site, (NYC OER Site No.
ISEHANO008M and VCP Number 15CVCP00M).

I, Daniel DiRocco, am a Qualified Environmental Professional as defined in §43-140. I have primary direct

responsibility for implementation of the remedial action for the 550 West 29th Street Site, (NYC OER Site No.
1SEHANO008M and VCP Number 15CVCP00M).

I certify that this Remedial Action Work Plan (RAWP) has a plan for handling, transport and disposal of soil,
fill, fluids and other materials removed from the property in accordance with applicable City, State and Federal laws
and regulations. Importation of all soil, fill and other material from off-Site will be in accordance with all applicable
City, State and Federal laws and requirements. This RAWP has provisions to control nuisances during the

remediation and all invasive work, including dust and odor suppression.

Arnold F. Fleming

Name

05041(

’“fZﬁSEﬁ fr;QZ%;fEié

Signagtire 7

ILZZZZZﬁ

Date

Daniel DiRocco
QEP Name

/ /pﬁﬁcr/

EP Signature g

\2fez 1Y




Remedial Action Work Plan NY C VCP Project # 15CV CP0O60M
550 West 29" Street, New York, NY OER Project # 15EHANO08SM

EXECUTIVE SUMMARY

550 West 29" Street, LLC has enrolled in the New York City Voluntary Brownfield
Cleanup Program (NYC VCP) to investigate and remediate a 7,500-square foot site located at
546, 548 and 550 West 29th Street, New York, New York. A remedial investigation (RI) was
performed to compile and evaluate data and information necessary to develop this Remedial
Action Work Plan (RAWP). The remedial action described in this document provides for the
protection of public health and the environment consistent with the intended property use,
complies with applicable environmental standards, criteria and guidance and conforms with
applicable laws and regulations.

Site Location and Current Usage

The Site islocated at 546, 548 and 550 West 29th Street in the Chelsea section of Manhattan,
New York and is identified as Block 700 and Lot 59, 60, and 61 on the New Y ork City Tax Map.
These lots will be combined into a single tax lot as part of development. The Site location is
depicted on Figure 1. The Site is 7,500-square feet and is bounded by West 29th Street to the
north, a newly constructed residential building to the south and west, and a commercial
warehouse to the east. A map of the site boundary with the proposed development layout is
depicted in Figure 2. The Site buildings, which are all currently vacant, consist of the following:
a 2-story building at 546 West 29th Street (Lot 59), a 1-story building at 548 West 29th Street
(Lot 60) and a 3-story building with a cellar at 550 West 29th Street (Lot 61). The Site is
registered in the NYSDEC Petroleum Bulk Storage database as Facility 1D #2-611575 for one
275-gallon waste oil AST at Lot 60. This AST is no longer present a the Site. The Site is
associated with closed NY SDEC Spill Case #1201778, which was assigned to Lot 60 on May 18,
2012. The Spill Case was closed by the NY SDEC case manager on June 27, 2012.

Summary of Proposed Redevelopment Plan

The Site is proposed to be redeveloped with a 12 to 13-story mixed use commercial and
residential building. The layout of the proposed site development is presented in Figure 2. The
current zoning designation is C6-2/West Chelsea District, which allows for mixed commercial
and residential use. The first floor will contain retail space, a residential lobby and mechanical
room. The remaining floors will contain 24-25 residential condominium units. The building will
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be constructed with a cellar covering most of the Site that will contain mechanical equipment
and residential amenities including laundry, storage and recreation space. The cellar footprint
will be set back 10 feet from the eastern property boundary. The proposed excavation depth is
approximately 15 feet below grade (ft. bg.) for the cellar footprint and 5 ft. bg. for the setback
along the eastern property boundary. The depth-to-groundwater at the Site is approximately 9 ft.
bg., so excavation below the groundwater table, with limited dewatering is anticipated. The
footprint of the ground floor of the building will occupy the entire lot so there will be no grade-

level open areas. The development plans are provided in Appendix B.
Summary of Environmental Findings

1. Theelevation of the property is approximately 19 feet above sea level.

2. The depth to groundwater ranges from 9 to 9.5 ft. bg.

3. The groundwater flow is generally from east-northeast to west-southwest.

4. The depth to bedrock ranges from approximately 25 ft. bg. in the northeast corner of the
Site to approximately 50 ft. bg. in the southwest corner of the Site.

5. The gtratigraphy of the site consists of 6 to 17 feet of urban fill underlain by 8 to 11 feet
of brown sand with silt underlain by gray fine silt with clay.

6. Soil/fill samples results were compared to NYSDEC 6NYCRR Part 375-6.8 Track 1
Unrestricted Use Soil Cleanup Objectives (UUSCOs) and Restricted Residential Use Soil
Cleanup Objectives (RRSCOs) and CP51. Soil analytical results indicated that no
volatile organic compounds (VOCs) were detected in any of the soil samples at
concentrations exceeding the UUSCOs. Several semi-volatile organic compounds
(SVOCs) consisting of polycyclic aromatic hydrocarbons (PAHS) were detected at
concentrations exceeding the RRSCOs and included benzo(a)anthracene (maximum of
15.7 ppm), benzo(a)pyrene (maximum of 20.2 ppm), benzo(b)fluoranthene (maximum of
20.8 ppm), benzo(k)fluoranthene (maximum of 2.1 ppm), chrysene (maximum of 16.3
ppm), dibenzo(ah)anthracene (maximum of 3.01 ppm) and indeno(1,2,3-cd)pyrene
(maximum of 13.1 ppm). The greatest concentrations of SVOCs were detected in the
shallow soil sample from soil boring SB-5 located in the southeast portion of the Site.
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One pesticide, 4,4-DDT, was detected at a concentration exceeding the UUSCO. No
polychlorinated biphenyls (PCBs) were detected in any of the soil samples. The
concentrations of several metals including arsenic (maximum of 674 ppm), barium
(maximum of 950 ppm), cadmium (maximum of 3.8 ppm), copper (maximum of 1,860
ppm), lead (maximum of 1,190 ppm), mercury (maximum of 3.7 ppm), selenium
(maximum of 4.2 ppm), silver (maximum of 3.9 ppm) and zinc (maximum of 2,010 ppm)
exceeded RRSCOs in both shallow and deeper soils. Overal, the presence and
concentrations of SVOCs, pesticides and metals in the soil at the Site are indicative of
typical urban fill.

7. The analytical results for the groundwater samples were compared to New York State
TOGS 1.1.1, Class GA, Ambient Water Quality Standards and Guidance Values (TOGS).
Groundwater results detected four VOCs, including 1,1-dichloroethene (7.8 ppb),
benzene (1.2 ppb), methyl tert-butyl ether (36 ppb) and vinyl chloride (2.3 ppb) at
concentrations slightly exceeding their TOGS. No SVOCs or PCBs were detected in any
of the groundwater samples at concentrations exceeding TOGS. Several dissolved metals
including arsenic (maximum of 6,290 ppb), cadmium (maximum of 13.6 ppb), iron
(maximum of 36,400 ppb), manganese (maximum of 20,900 ppb) and sodium (maximum
of 397,000 ppb) were detected at concentrations above their TOGS. One pesticide, 4,4-
DDE was detected at a concentration of 0.28 pg/L, which is slightly exceeding TOGS.

8. Soil vapor results collected during the RI were compared to the compounds listed in
Vapor Intrusion Matrices in the New Y ork State Department of Health (NY SDOH) Final
Guidance for Evaluating Soil Vapor Intrusion, dated October 2006. No VOCs were
detected in the ambient indoor ar sample at concentrations exceeding the NY SDOH
Final Guidance for Evaluating Soil Vapor Intrusion. The maximum total concentration
of petroleum-related VOCs (BTEX) detected in soil vapor was 76.3 ug/m’. The VOC
detected at highest concentration in soil vapor was ethanol (maximum of 279 pug/m°). The
chlorinated VOCs tetrachloroethylene (PCE) and trichloroethylene (TCE) were detected
in each of the soil vapor samples at concentration of 20 pg/m® and 2.7 pg/m’,
respectively. Both carbon tetrachloride (detected at 1.1 pg/m®) and 1,1,1-trichloroethane

(maximum of 31 pg/m®) were detected within three of the four soil gas samples. The
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concentrations of tetrachloroethylene, trichloroethylene, carbon tetrachloride, and 1,1,1-
trichloroethane were below the monitoring level ranges established within the NY SDOH
Final Guidance on Soil Vapor Intrusion.

Summary of the Remedy

The proposed remedial action achieves protection of public health and the environment for
the intended use of the property. The proposed remedial action achieves all of the remedial
action objectives established for the project and addresses applicable standards, criterion, and
guidance; is effective in both the short-term and long-term and reduces mobility, toxicity and
volume of contaminants; is cost effective and implementable; and uses standards methods that
are well established in the industry.

The proposed remedial action will consist of:

1. Preparation of a Community Protection Statement and performance of all required NYC
VCP citizen participation activities according to an approved Citizen Participation Plan
(CPP).

2. Perform a Community Air Monitoring Program (CAMP) for particulates and volatile
organic carbon compounds.

3. Esablish Site Specific (Track 4) Soil Cleanup Objectives (SCOs).

4. Site mobilization involving Site security setup, equipment mobilization, utility mark outs
and marking & staking excavation areas.

5. Ingtallation of the interlocking sheet piles around the approximate Site perimeter driven
vertically to top of bedrock to maintain a barrier to minimize the migration of
groundwater onto the Site from surrounding offsite sources of contamination or
migration of groundwater to off-Site.

6. Excavation and removal of soil/fill exceeding SCOs. Excavation for development
purposes would take place to a depth of approximately 15 feet below sidewalk grade
with 10 feet setback along the east side that will be excavated to five feet below grade.
Excavation depth would be at or below the water table across the entirety of the Site. A
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10.

11.

12.

13.

14.

15.

small area for elevator pits will be excavated to greater depths. Approximately 4,800
tons (3,250 cubic yards) of soil will be excavated and removed from this site.

Dewatering activities will be completed in accordance with a New York City
Department of Environmental Protection (NY CDEP) permit. Dewatering discharge will
include appropriate approvals obtained from NY C DEP for discharges to the combined
sewer system, and if needed from NYS DEC. Pre-treatment of groundwater will be
performed as needed for the permitted discharge.

Removal of underground storage tanks (if encountered during excavation) and closure of
petroleum spills, if encountered, in compliance with applicable local, State and Federal
laws and regulations.

Screening of excavated soil/fill during intrusive work for indications of contamination

by visual means, odor, and monitoring with a photoionization detector (PID).

Management of excavated materials including temporarily stockpiling and segregating to
prevent co-mingling of contaminated material and non-contaminated materials as
described in Appendix E.

Trangportation and off-Site disposal of all soil/fill material at permitted facilities in
accordance with applicable laws and regulations for handling, transport, and disposal,
and this plan. Sampling and analysis of excavated media as required by disposal
facilities. Appropriate segregation of excavated media on-Site.

Collection and analysis of nine end-point confirmation samples to determine the
performance of the remedy with respect to attainment of Site Specific SCOs.

Import of materials to be used for backfill and cover in compliance with this plan and in
accordance with applicable laws and regulations.

Congtruction and maintenance of an engineered composite cover consisting of the
concrete foundation slab and walls to prevent human exposure to residual soil/fill
remaining under the Site.

Installation of a waterproofing/vapor barrier system consisting of Grace Preprufe® 300R
and 160R or equivalent under the cellar slab and along the exterior of the foundation walls.
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16.

17.

18.

19.

20.

Implementation of storm-water pollution prevention measures in compliance with
applicable laws and regulations.

Performance of all activities required for the remedial action, including permitting
requirements and pretreatment requirements, in compliance with applicable laws and
regulations.

Submission of a RAR that describes the remedial activities certifies that the remedial
requirements have been achieved, defines the Site boundaries, lists any changes from
this RAWP, and describes all Engineering and Institutional Controls to be implemented
at the Site.

Submission of an approved Site Management Plan (SMP) in the RAR for long-term
management of residual contamination, including plans for operation, maintenance,
monitoring, ingpection and certification of Engineering and Institutional Controls and
reporting at a specified frequency.

The property will continue to be registered with an E-Designation by the NY C Buildings
Department. Establishment of Engineering Controls and Institutional Controls in this
RAWP and a requirement that management of these controls must be in compliance with
an approved SMP. Institutional Controls will include prohibition of the following: (1)
vegetable gardening and farming; (2) use of groundwater without treatment rendering it
safe for the intended use; (3) disturbance of residual contaminated material unless it is
conducted in accordance with the SMP; and (4) higher level of land usage without OER-
approval.
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COMMUNITY PROTECTION STATEMENT

The Office of Environmental Remediation created the New Y ork City Voluntary Cleanup
Program (NYC VCP) to provide governmental oversight for the cleanup of contaminated
property in NYC. This Remedial Action Work Plan (“cleanup plan”) describes the findings of
prior environmental studies that show the location of contamination at the site, and describes the
plans to clean up the site to protect public health and the environment.

This cleanup plan provides a very high level of protection for neighboring communities
and also includes many other elements that address common community concerns, such as
community air monitoring, odor, dust and noise controls, hours of operation, good housekeeping
and cleanliness, truck management and routing, and opportunities for community participation.
The purpose of this Community Protection Statement is to explain these community protection

measures in non-technical language to simplify community review.

Remedial Investigation and Cleanup Plan. Under the NYC VCP, a thorough cleanup
study of this property (called a remedial investigation) has been performed to identify past
property usage, to sample and test soils, groundwater and soil vapor, and identify contaminant
sources present on the property. The cleanup plan has been designed to address all contaminant
sources that have been identified during the study of this property.

Identification of Sensitive Land Uses. Prior to selecting a cleanup, the neighborhood was
evaluated to identify sensitive land uses nearby, such as schools, day care facilities, hospitals and
residential areas. The cleanup program was then tailored to address the special conditions of this

community.

Qualitative Human Health Exposure Assessment. An important part of the cleanup
planning for the Site is the performance of a study to find all of the ways that people might come
in contact with contaminants at the Site now or in the future. This study is called a Qualitative
Human Health Exposure Assessment (QHHEA). A QHHEA was performed for this project.
This assessment has considered all known contamination at the Site and evaluated the potential
for people to come in contact with this contamination. All identified public exposures will be
addressed under this cleanup plan.
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Construction Health and Safety Plan. This cleanup plan includes a Construction Health
and Safety Plan (CHASP) that is designed to protect community residents and on-Site workers.
The elements of this plan are in compliance with safety requirements of the United States
Occupational Safety and Health Administration (OSHA). This plan includes many protective
elements including those discussed below.

Site Safety Coordinator. This project will have a designated Site safety coordinator to
implement the Health and Safety Plan. The safety coordinator maintains an emergency contact
sheet and protocol for management of emergencies. The Site safety coordinator will be provided
to the OER Project Manager once they have been determined.

Worker Training. Workers participating in cleanup of contaminated material on this
project are required to be trained in a 40-hour hazardous waste operators training course and to
take annual refresher training. This pertains to workers performing specific tasks including

removing contaminated material and installing cleanup systems in contaminated areas.

Community Air Monitoring Plan. Community air monitoring will be performed during
this cleanup project to ensure that the community is properly protected from contaminants, dust
and odors. Air samples will be tested in accordance with a detailed plan called the Community
Air Monitoring Plan or CAMP. Results will be regularly reported to the NYC Office of
Environmental Remediation. This cleanup plan also has a plan to address any unforeseen
problems that might occur during the cleanup (called a‘ Contingency Plan’).

Odor, Dust and Noise Control. This cleanup plan includes actions for odor and dust
control. These actions are designed to prevent off-Site odor and dust nuisances and includes
steps to be taken if nuisances are detected. Generally, dust is managed by application of physical
covers and by water sprays. Odors are controlled by limiting the area of open excavations,
physical covers, spray foams and by a series of other actions (called operational measures). The
project is also required to comply with NY C noise control standards. If you observe problems in
these areas, please contact the Project Manager Daniel DiRocco or NYC Office of

Environmental Remediation Project Manager Samantha Morris.

Quality Assurance. This cleanup plan requires that evidence be provided to illustrate that
all cleanup work required under the plan has been completed properly. This evidence will be
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summarized in the final report, called the Remedial Action Report. This report will be submitted
to the NY C Office of Environmental Remediation and will be thoroughly reviewed.

Storm-Water Management. To limit the potential for soil erosion and discharge, this
cleanup plan has provisions for storm-water management. The main elements of the storm water
management include physical barriers such astarp covers and erosion fencing, and a program for

frequent inspection.

Hours of Operation. The hours for operation of cleanup will comply with the NYC
Department of Buildings construction code requirements or according to specific variances
issued by that agency. For this cleanup project, the hours of operation will typically be between
7:00 am to 5:00 pm Monday through Friday, unless otherwise noted.

Signage. While the cleanup is in progress, a placard will be prominently posted at the main
entrance of the property with a laminated project Fact Sheet that states that the project is in the
NY C Voluntary Cleanup Program, provides project contact names and numbers, and locations of
project documents can be viewed.

Complaint Management. The contractor performing this cleanup is required to address all
complaints. If you have any complaints, you can call the facility Project Manager Daniel
DiRocco at (212) 675 - 3225, the NY C Office of Environmental Remediation Project Manager
Samantha Morris at (212) 341-2082, or call 311 and mention the Site is in the NY C Voluntary

Cleanup Program.

Utility Mark-outs. To promote safety during excavation in this cleanup, the contractor is
required to first identify all utilities and must perform all excavation and construction work in
compliance with NY C Department of Buildings regulations.

Soil and Liquid Disposal. All soil and liquid material removed from the Site as part of the
cleanup will be transported and disposed of in accordance with all applicable City, State and
Federal regulations and required permits will be obtained.

Soil Chemical Testing and Screening. All excavations will be supervised by atrained and
properly qualified environmental professional. In addition to extensive sampling and chemical
teing of soils on the Site, excavated soil will be screened continuously using hand-held

10
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instruments, by sight, and by smell to ensure proper material handling and management, and
community protection.

Stockpile Management. Soil stockpiles will be kept covered with tarps to prevent dust,
odors and erosion. Stockpiles will be frequently inspected. Damaged tarp covers will be
promptly replaced. Stockpiles will be protected with silt fences. Hay bales will be used, as
needed to protect storm water catch basins and other discharge points.

Trucks and Covers. Loaded trucks leaving the Site will be covered in compliance with
applicable laws and regulations to prevent dust and odor. Trucks will be properly recorded in
logs and records and placarded in compliance with applicable City, State and Federal laws,
including those of the New York State Department of Transportation. |If loads contain wet
material that can leak, truck liners will be used. All transport of materials will be performed by
licensed truckers and in compliance with all laws and regulations.

Imported Material. All fill materials proposed to be brought onto the Site will comply
with rules outlined in this cleanup plan and will be inspected and approved by a qualified worker
located on-Site. Waste materials will not be brought onto the Site. Trucks entering the Site with

imported clean materials will be covered in compliance with applicable laws and regulations.

Equipment Decontamination. All equipment used for cleanup work will be inspected and
washed, if needed, before it leaves the Site. Trucks will be cleaned at a truck inspection station
on the property before leaving the Site.

Housekeeping. Locations where trucks enter or leave the Site will be inspected every day

and cleaned regularly to ensure that they are free of dirt and other materials from the Site.

Truck Routing. Truck routes have been selected to: (a) limit transport through residential
areas and past sensitive nearby properties; (b) maximize use of city-mapped truck routes; (c)
limit total distance to major highways; (d) promote safety in entry to highways; (€) promote
overall safety in trucking; and (f) minimize off-Site line-ups (queuing) of trucks entering the
property. Operators of loaded trucks leaving the Site will be instructed not to stop or idle in the
local neighborhood.
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Final Report. The results of all cleanup work will be fully documented in a final report
(called a Remedial Action Report) that will be available for you to review in the public document
repositories located at Muhlenberg Library located at 209 West 23" Street, New York, New
Y ork.

Long-Term Site Management. To provide long-term protection after the cleanup is
complete, the property owner will be required to comply with an ongoing Site Management Plan
that calls for continued inspection of protective controls, such as Site covers. The Site
Management Plan is evaluated and approved by the NY C Office of Environmental Remediation.
Requirements that the property owner must comply with are established through a city
environmental designation. A certification of continued protectiveness of the cleanup will be
required from time to time to show that the approved cleanup is till effective.
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REMEDIAL ACTION WORK PLAN

1.0 SITE BACKGROUND

550 West 29" Street, LLC, has applied to enroll in the New York City Voluntary Cleanup
Program (NYC VCP) to investigate and remediate a property located at 546, 548 and 550 West
20th Street in the Chelsea section of New York, New York (the “Site’). A Remedial
Investigation (RI) was performed to compile and evaluate data and information necessary to
develop this Remedial Action Work Plan (RAWP) in a manner that will render the Site
protective of public health and the environment consistent with the contemplated end use. This
RAWP establishes remedial action objectives, provides a remedial alternative analysis that
includes consideration of a permanent cleanup, and provides a description of the selected
remedial action. The remedial action described in this document provides for the protection of
public health and the environment, complies with applicable environmental standards, criteria
and guidance and applicable laws and regulations.

1.1 SITELOCATION AND CURRENT USAGE

The Site is located at 546, 548 and 550 West 29th Street in the Chelsea section of
Manhattan, New York and is identified as Block 700 and Lot 59, 60, and 61 on the New Y ork
City Tax Map. These lotswill be combined into asingle tax lot as part of development. The Site
location is depicted on Figure 1. The Site is 7,500-square feet and is bounded by West 29th
Street to the north, a newly constructed residential building to the south and west, and a
commercial warehouse to the east. A map of the site boundary with the proposed development
layout is depicted in Figure 2. The Site buildings, which are all currently vacant, consist of the
following: a 2-story building at 546 West 29th Street (Lot 59), a 1-story building at 548 West
29th Street (Lot 60) and a 3-story building with a cellar at 550 West 29th Street (Lot 61). The
Siteis registered in the NY SDEC Petroleum Bulk Storage database as Facility 1D #2-611575 for
one 275-gallon waste oil AST at Lot 60. This AST is no longer present at the Site. The Site is
associated with closed NY SDEC Spill Case #1201778, which was assigned to Lot 60 on May 18,
2012. The Spill Case was closed by the NY SDEC case manager on June 27, 2012.
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1.2 PROPOSED REDEVELOPMENT PLAN

The Site is proposed to be redeveloped with a 12 to 13-story mixed use commercial and
residential building. The layout of the proposed site development is presented in Figure 2. The
current zoning designation is C6-2/West Chelsea District, which allows for mixed commercial
and residential use. The first floor will contain retail space, a residential lobby and mechanical
room. The remaining floors will contain 24-25 residential condominium units. The building will
be constructed with a cellar covering most of the Site that will contain mechanical equipment
and residential amenities including laundry, storage and recreation space. The cellar footprint
will be set back 10 feet from the eastern property boundary. The proposed excavation depth is
approximately 15 feet below grade (ft. bg.) for the cellar footprint and approximately 5 ft. bg. for
the setback along the eastern property boundary. The depth-to-groundwater at the Site is
approximately 9 ft. bg., so excavation below the groundwater table, with limited dewatering is
anticipated. The footprint of the ground floor of the building will occupy the entire lot so there
will be no grade-level open areas. The development plans are provided in Appendix B.

The remedial action contemplated under this RAWP may be implemented independently of
the proposed redevelopment plan.

1.3 DESCRIPTION OF SURROUNDING PROPERTY

According to the data available in OER’s SPEED application, no schools, hospitals or day
care facilities are located within a 500-foot radius of the Site. The Site appears on the City of
New York Department of City Planning Zoning Map 8b. According to this map, the property is
designated C6-2/West Chelsea District. The surrounding zoning designations include M 1-6, C6-
4, R8 and M1-5. The Siteis located in a mixed use commercial, residential and light industrial
neighborhood. The adjacent property to the south and west is a newly constructed residential
high rise building. The adjacent property to the east of the Site is a 1-story commercial
warehouse currently occupied by a seafood distribution company, Gotham Seafood Corp. The
adjacent property to the north across West 29th Street is a 12-story commercial storage building
occupied by Manhattan Mini Storage.
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14 REMEDIAL INVESTIGATION

A remedial investigation was performed and the results are documented in a companion
document called “Remedial Investigation Report, 550 West 29" Sreet, New York, NY”, dated
September, 2014 (RIR).

Summary of Past Uses and Areas of Concern

According to the April 2014 Phase | prepared by 1VI Assessment, Inc., the Site has been
used for amix of residential and commercial purposes since development. Lot 59 was developed
between 1899 and 1911 with aresidential and office building in the northern portion as well as a
garage in the southern portion. Subsequent uses of Lot 59 include a coppersmith, motor freight
station and taxi repair shop. Lot 60 was developed prior to 1890 with a mixed use commercial
and residential building and subsequent uses include an express depot, motor freight station and
auto repair facility. Lot 61 was developed prior to 1890 with a mixed commercial and residential
building. Lot 61 has been historically used for waste paper storage and bailing, offices and retail.

The areas of concern identified in previous investigations include:
* The previous uses of Lots 59 and 60 as auto-repair facilities.

* An underground gasoline tank (UST) in the southern portion of Lot 60 was
identified on the 1930 historic Sanborn map. Database records for NY SDEC Spill
#1201778 indicate that a Hydrogeologic and Forensic Report submitted by FLS for
Spill #0700587, assigned to the adjacent property to the south, identified a gasoline
UST vent pipe on the roof of the building at Lot 60.

* Two inactive underground hydraulic lifts were identified in the auto repair shop at
Lot 60. No closure documents or analytical results for the inactive lifts were
provided for review.

Summary of Work Performed under Remedial Investigation
FLS, on behalf of 550 West 29th Street LL C, performed the following scope of work:

1 Conducted a Site inspection to identify AOCs and physical obstructions (i.e.
structures, buildings, etc.);
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2.

Installed 6 soil borings across the entire project Site, and collected 12 soil samples
for laboratory analysis from the soil boringsto evaluate soil quality;

Installed 3 temporary groundwater monitoring wells throughout the Site, and
collected 3 groundwater samples for laboratory analysis to evaluate groundwater

quality;

Installed 4 soil vapor probes around the Site and collected four soil vapor samples
and one ambient air sample for laboratory analysis.

Summary of Environmental Findings

1.

2.

3.

4.

The elevation of the property is approximately 19 feet above sea level.
The depth to groundwater ranges from 9 to 9.5 ft. bg.
The groundwater flow is generally from east-northeast to west-southwest.

The depth to bedrock ranges from approximately 25 ft. bg. in the northeast corner of the
Site to approximately 50 ft. bg. in the southwest corner of the Site.

The stratigraphy of the site consists of 6 to 17 feet of urban fill underlain by 8 to 11 feet
of brown sand with silt underlain by gray fine silt with clay.

Sail/fill samples results were compared to NYSDEC 6NYCRR Part 375-6.8 Track 1
Unrestricted Use Soil Cleanup Objectives (UUSCOs) and Restricted Residential Use Soil
Cleanup Objectives (RRSCOs) and CP51. Soil analytical results indicated that no
volatile organic compounds (VOCs) were detected in any of the soil samples at
concentrations exceeding the UUSCOs. Several semi-volatile organic compounds
(SVOCs) consisting of polycyclic aromatic hydrocarbons (PAHS) were detected at
concentrations exceeding the RRSCOs and included benzo(a)anthracene (maximum of
15.7 ppm), benzo(a)pyrene (maximum of 20.2 ppm), benzo(b)fluoranthene (maximum of
20.8 ppm), benzo(k)fluoranthene (maximum of 2.1 ppm), chrysene (maximum of 16.3
ppm), dibenzo(ah)anthracene (maximum of 3.01 ppm) and indeno(1,2,3-cd)pyrene
(maximum of 13.1 ppm). The greatest concentrations of SVOCs were detected in the
shallow soil sample from soil boring SB-5 located in the southeast portion of the Site.
One pesticide, 4,4-DDT, was detected at a concentration exceeding the UUSCO. No
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polychlorinated biphenyls (PCBs) were detected in any of the soil samples. The
concentrations of several metals including arsenic (maximum of 674 ppm), barium
(maximum of 950 ppm), cadmium (maximum of 3.8 ppm), copper (maximum of 1,860
ppm), lead (maximum of 1,190 ppm), mercury (maximum of 3.7 ppm), selenium
(maximum of 4.2 ppm), silver (maximum of 3.9 ppm) and zinc (maximum of 2,010 ppm)
exceeded RRSCOs in both shallow and deeper soils. Overall, the presence and
concentrations of SVOCs, pesticides and metals in the soil at the Site are indicative of
typical urban fill.

7. The analytical results for the groundwater samples were compared to New York State
TOGS 1.1.1, Class GA, Ambient Water Quality Standards and Guidance Values (TOGS).
Groundwater results detected four VOCs, including 1,1-dichloroethene (7.8 ppb),
benzene (1.2 ppb), methyl tert-butyl ether (36 ppb) and vinyl chloride (2.3 ppb) at
concentrations slightly exceeding their TOGS. No SVOCs or PCBs were detected in any
of the groundwater samples at concentrations exceeding TOGS. Several dissolved metals
including arsenic (maximum of 6,290 ppb), cadmium (maximum of 13.6 ppb), iron
(maximum of 36,400 ppb), manganese (maximum of 20,900 ppb) and sodium (maximum
of 397,000 ppb) were detected at concentrations above their TOGS. One pesticide, 4,4-
DDE was detected at a concentration of 0.28 pg/L, which is slightly exceeding TOGS.

8. Soil vapor results collected during the RI were compared to the compounds listed in
Vapor Intrusion Matrices in the New Y ork State Department of Health (NY SDOH) Final
Guidance for Evaluating Soil Vapor Intrusion, dated October 2006. No VOCs were
detected in the ambient indoor ar sample at concentrations exceeding the NY SDOH
Final Guidance for Evaluating Soil Vapor Intrusion. The maximum total concentrations
of petroleum-related VOCs (BTEX) detected in soil vapor was 76.3 ug/m’. The VOC
detected at highest concentration in soil vapor was ethanol (maximum of 279 pug/m°). The
chlorinated VOCs tetrachloroethylene (PCE) and trichloroethylene (TCE) were detected
in each of the soil vapor samples at maximum concentration of 20 ug/m3 and 2.7 ug/mS,
respectively. Both carbon tetrachloride (detected at 1.1 pg/m®) and 1,1,1-trichloroethane
(maximum of 31 pg/m®) were detected within three of the four soil gas samples. The

concentrations of tetrachloroethylene, trichloroethylene, carbon tetrachloride, and 1,1,1-
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trichloroethane were below the monitoring level ranges established within the NY SDOH
Final Guidance on Soil Vapor Intrusion.

For more detailed results, consult the RIR. Based on an evaluation of the data and

information from the RIR and this RAWP, disposal of significant amounts of hazardous waste is
not suspected at this site.
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20 REMEDIAL ACTION OBJECTIVES

Based on the results of the RI, the following Remedial Action Objectives (RAOS) have been
identified for this Site:

Groundwater

e Remove contaminant sources causing impact to groundwater.
e Prevent direct exposureto contaminated groundwater.

e Prevent exposure to contaminants volatilizing from contaminated groundwater.

Sail
e Prevent direct contact with contaminated soil.
e Prevent migration of contaminants that would result in groundwater or surface
water contamination.
Soil Vapor

e Prevent exposure to contaminants in soil vapor.

e Prevent migration of soil vapor into dwelling and other occupied structures.
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3.0 REMEDIAL ALTERNATIVESANALYSIS

The purpose of the remedial alternative analysis is to evaluate and select a remedy to address
the contamination identified by the RI to ensure the remedy is protective of human health and the
environment taking into consideration the current, intended and reasonably anticipated future use
of the property. The RAOs were developed based on contaminant-specific standards, criteria and
guidance values (SCGs) and the intended use of the Site. The remedy selection process begins by
establishing RAOs for media in which chemical constituents were found in exceedance of

applicable SCGs. A remedy is then developed based on the following ten criteria:
» Protection of human health and the environment;
» Compliance with SCGs;
»  Short-term effectiveness and impacts;
» Long-term effectiveness and permanence;
* Reduction of toxicity, mobility, or volume of contaminated material;
* Implementability;
* Cost effectiveness;
e Community Acceptance;

e Landuse; and

Sustainability.

The following is a detailed description of the alternatives analysis and remedy selection to
address impacted media at the Site. As required, a minimum of two remedial alternatives

(including a Track 1 scenario) are evaluated, as follows:
Alternative 1 involves

e Selection of NYSDEC 6NY CRR Part 375-6.8 Unrestricted Use (Track 1) Soil Cleanup
Objectives (SCOs);
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e Removal of all soil/fill exceeding Track 1 Unrestricted Use SCOs throughout the Site and
confirmation that Track 1 Unrestricted Use SCOs have been achieved with post-
excavation endpoint sampling. If soil/fill containing analytes at concentrations above
Unrestricted Use SCOs is still present at the base of the excavation after removal of all
soil required for construction of the new building’'s cellar level is complete, additional
excavation will be performed to ensure complete removal of soil that does not meet Track
1 Unrestricted Use SCOs; and

e No Engineering or Institutional Controls are required for a Track 1 cleanup, but a
composite cover consisting of concrete slab, and a vapor barrier will be installed beneath
the new building as a part of development to prevent potential exposures from off-Site

soil vapor.
Alternative 2 involves;

e Establishment of Site-Specific (Track 4) SCOs;

e Excavation and removal of soil associated with development and the collection of post-
excavation endpoint samples to document the effect of the remedy with respect to the
Track 4 SCOs. Excavation for development purposes will include excavation to
approximately 15 feet beneath all areas of the Site with the exception of the 10-foot
setback along the eastern site boundary. Excavation for the elevator pit will be to
approximately 17 feet.

e Installation of a soil vapor/waterproof barrier beneath the new building slab and along
foundation sidewalls to prevent potential exposures from soil vapor;

e Placement of a final cover over the entire building footprint to prevent exposure to
remaining soil/fill;

e Establishment of use restrictions including prohibitions on the use of groundwater from
the Site; and prohibitions on other sensitive site uses, such as farming or vegetable
gardening, to prevent future exposure pathways; and prohibition of a higher level of land
use without OER approval;

e Establishment of an approved Site Management Plan (SMP) to ensure long-term
management of these Engineering and I nstitutional Controls including the performance of
periodic inspections and certification that the controls are performing as they were
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intended. The SMP will note that the property owner and property owner’s SUCCeSSors
and assigns must comply with the approved SMP; and

e Continued registration as an E-designated property to memorialize the remedial action
and the Engineering and Institutional Controls required by this RAWP.

The equivalent of in-situ stabilization would be implemented at the Site as part of
development in the form of interlocking sheet piles installed into bedrock around the general site
perimeter. The combination of the sheeting, excavation and dewatering will remove the bulk of
regional impacted fill material and impacted groundwater within the Site boundary while
maintaining a barrier to minimize over time the migration of groundwater onto the Site from

surrounding offsite sources of contamination.

3.1 THRESHOLD CRITERIA

Protection of Public Health and the Environment

This criterion is an evaluation of the remedy’s ability to protect public health and the
environment, and an assessment of how risks posed through each existing or potential pathway
of exposure are eliminated, reduced or controlled through removal, treatment, and
implementation of Engineering Controls or Institutional Controls. Protection of public health
and the environment must be achieved for all approved remedial actions.

Alternative 1 would be protective of human health and the environment by removing all
soil/fill with exceedances of Track 1 Unrestricted Use SCOs at the Site, thus eliminating
potential for direct contact with contaminated soil/ fill once construction is complete and
eliminating the risk of contamination leaching into groundwater. A vapor barrier/ waterproofing
membrane would be built as part of construction.

Alternative 2 would achieve comparable protections of human health and the environment by
removing soil/fill with contaminant concentrations above the Track 4 Site-specific SCOs as well
as placement of engineering and institutional controls, including a composite cover system and a
waterproofing/vapor barrier. The composite cover system would prevent direct contact with
remaining on-Site soil/ fill. Implementing institutional controls, including continued registration
as an e-designated property and implementation of a Site Management Plan would ensure that
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the composite cover system remains intact and protective. Establishment of Track 4 Site-specific
SCOs would minimize the risk of contamination leaching into groundwater.

For both alternatives, potential exposure to contaminated soils or groundwater during
construction would be minimized by implementing an approved Soil/ Materials Management
Plan (SMMP) and CAMP. Potential contact with contaminated groundwater would also be
minimized by implementing an approved SMMP, and groundwater use is prevented by city laws
and regulations. Potential future migration of on and off-Site soil vapors into the new buildings
would be prevented by installing a waterproofing/ vapor barrier membrane. As such, both
alternatives would be consistent with the RAOs and would provide overall protection of public

health and the environment in consideration of current and potential future land use.

3.2. BALANCING CRITERIA

Compliance with Standards, Criteria and Guidance (SCGs)

This evaluation criterion assesses the ability of the alternative to achieve applicable
standards, criteria and guidance.

Alternative 1 would address the chemical-specific SCGs for soil, groundwater and soil
vapor by removing all soil/fill in excess of Track 1 Unrestricted Use SCOs. Compliance with
SCGs for soil vapor, including potential off-Site sources of soil vapor, would be achieved by
installing a waterproofing/vapor barrier membrane as part of development.

Alternative 2 would address the chemical-specific SCGs and RAOs for soil through removal
of soil to meet Track 4 Site-specific SCOs. Compliance with SCGs for soil vapor would also be
achieved by installing a waterproofing/vapor barrier. A Site Management Plan would ensure that
controls remained protective for the long term. Compliance with groundwater SCGs would be
achieved over the long term by excavation and removal of soil exceeding Track 4 Site-specific
SCOs.

For both alternatives, focused attention on means and methods employed during the
remedial action would ensure that handling and management of contaminated material would be
in compliance with applicable SCGs. Both remedial alternatives comply with SCGs that involve
protection of public health during the remedial action by implementing and enforcing a site-
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specific Construction Health and Safety Plan (CHASP) and CAMP. OSHA requirements for on-
Site construction safety will also be followed by all site contractors.

Short-term effectiveness and impacts

This evaluation criterion assesses the effects of the alternative during the construction and
implementation phase until remedial action objectives are met. Under this criterion, alternatives
are evaluated with respect to their effects on public health and the environment during
implementation of the remedial action, including protection of the community, environmental
impacts, time until remedial response objectives are achieved, and protection of workers during
remedial actions.

Both alternatives have similar-short term impacts during their respective implementations,
as each requires excavation of historic fill material. Both alternatives would result in short-term
dust generation associated with excavation, handling, and load out of materials. Short term
impacts would be higher for Alternative 1 due to the excavation of greater amounts of historical
fill material.

An additional short-term adverse impact associated with both remedial alternatives is
increased truck traffic. Truck traffic would be higher with Alternative 1 since it will require
more excavation. Truck traffic will be routed on the most direct course avoiding schools using
major thoroughfares where possible and flaggers will be used to protect pedestrians at Site

entrances and exits.

Both alternatives would employ appropriate measures to prevent short term impacts,
including a CHASP, a CAMP and a SMMP during all on-Site soil disturbance activities and
would minimize the release of contaminants into the environment. Both alternatives provide
short term effectiveness in protecting the surrounding community by decreasing the risk of
contact with on-Site contaminants. Construction workers operating under appropriate
management procedures and a CHASP will be protected from on-Site contaminants (personal
protective equipment would be worn consistent with the documented and encountered risks
within the respective work zones).
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L ong-term effectiveness and per manence

This evaluation criterion addresses the results of a remedial action in terms of its
permanence and quantity/nature of waste or residual contamination remaining at the Site after
response objectives have been met, such as permanence of the remedial alternative, magnitude of
remaining contamination, adequacy of controls including the adequacy and suitability of
engineering and institutional controls that may be used to manage contaminant residuals that
remain at the Site and assessment of containment systems and 1Cs that are designed to eliminate
exposures to contaminants, and long-term reliability of Engineering Controls.

Alternative 1 would achieve long-term effectiveness and permanence related to on-Site
contamination by permanently removing all impacted soil/fill and enabling unrestricted usage of
the property. Removal of on-Site contaminant sources will also prevent continued and future
groundwater contamination. Installation of a waterproofing/ vapor barrier membrane would

prevent potential future migration of soil vapors into the new building.

Alternative 2 would provide long-term effectiveness by removing most on-Site
contamination and attaining Track 4 Site-specific SCOs, establishing engineering controls
including a composite cover system across the Site; establishing institutional controls to ensure
long-term management including use restrictions, a SMP and continuation of the E-designation
to memorialize these controls for the long term. The SMP will ensure long-term effectiveness of
all engineering and institutional controls by requiring periodic inspection and certification that
these controls and restrictions continue to be in place and are functioning as they were intended
assuring that protections designed into the remedy will provide continued high level of
protection in perpetuity.

Both alternatives would result in removal of soil contamination exceeding the SCOs
providing a high level, effective, and permanent remedy over the long-term and would address
contaminated soil and eliminate or minimize any leaching to groundwater.

Reduction of toxicity, mobility, or volume of contaminated material

This evaluation criterion assesses the remedial alternative's use of remedial technologies that
permanently and significantly reduce toxicity, mobility, or volume of contaminants as their
principal element. The following is the hierarchy of source removal and control measures that
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are to be used to remediate a Site, ranked from most preferable to least preferable: removal
and/or treatment, containment, elimination of exposure and treatment of source at the point of
exposure. It is preferred to use treatment or removal to eliminate contaminants at a Site, reduce
the total mass of toxic contaminants, cause irreversible reduction in contaminants mobility, or
reduce of total volume of contaminated media.

Alternative 1 would permanently eliminate the toxicity, mobility, and volume of
contaminants from on-Site soil by removing all soil in excess of Track 1 SCOs.

Alternative 2 would greatly reduce the toxicity, mobility, and volume of contaminants from
on-Site soil by excavation to approximately 15 feet across the majority of the Site and removal of
soil/fill that exceeds Track 4 SCOs to the extent feasible. Alternative 1 would eliminate the total

mass of contaminants on Site.
Implementability

This evaluation criterion addresses the technical and administrative feasibility of
implementing an alternative and the availability of various services and materials required during
its implementation, including technical feasibility of construction and operation, reliability of the
selected technology, ease of undertaking remedial action, monitoring considerations,
administrative feasibility (e.g. obtaining permits for remedial activities), and availability of

services and materials.

The feasibility of implementing Alternative 1 is more challenging due to the support of
excavation and adjacent structures required to remove deep fill at the Site. Because excavation
beyond the required development depths would be required, extensive coordination with the
project geotechnical and structural engineers would be necessary to alter the existing support of
excavation design to support excavation up to the property boundaries. This remedy would
consist mostly of excavation with standard bucket excavators of the targeted fill and soil. The
feasibility of implementing this remedy is lower compared to Alternative 2 considering the costs
and time associated with the support of excavation required to altering the support of excavation
design, and underpinning/excavating near the property boundaries, which would rely on

coordination with adjacent property owners.
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The Alternative 2 cleanup is both feasible and implementable. It uses standard
materials and services and well established technologies for the removal of an estimated 3,250
cubic yards of soil. The reliability of the remedy is also high. There are no special difficulties
associated with any of the activities proposed, which utilize standard industry methods.

For implementation of both remedies, standard construction equipment utilized for the
overall earthwork would be used. Qualified OSHA-trained personnel will complete all
activities that include excavation and handling of impacted soils. Installation of the
waterproofing/vapor barrier system will be conducted in accordance with the manufacturers

specifications.
Codt effectiveness

This evaluation criterion addresses the cost of alternatives, including capital costs (such as
construction costs, equipment costs, and disposal costs, engineering expenses) and site
management costs (costs incurred after remedial construction is complete) necessary to ensure
the continued effectiveness of aremedial action.

The capital costs associated with the implementation of Alternative 1 cleanup will be
significantly higher than that of Alternative 2. Alternative 1 will result in agreater volume of fill
excavated from the Site, which will increase disposal costs. Additionally, measures would need
to be designed and implemented to address potential structural concerns of the adjacent

properties.

The capital costs associated with the implementation of Alternative 2 can be adequately
estimated with the target development depth of approximately 15 feet below grade across the
Site. This will result in a lesser volume of soil that may need to be excavated, compared to
Alternative 1, and therefore lower disposal costs. However, long-term costs for Alternative 2 are
likely marginally higher than Alternative 1 based on implementation of a Site Management Plan
as part of Alternative 2.

Community Acceptance

This evaluation criterion addresses community opinion and support for the remedial action.
Observations here will be supplemented by public comment received on the RAWP.
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The overall goals of the remedial program are considered to be acceptable to the community.
Both remedial actions provide for protection of public health and the environment and minimize,
if not eliminate, potential future contaminant exposures. This RAWP will be subject to and
undergo public review under the NY C VCP and will provide the opportunity for public input on
the selected remedial actions. Any public comments related to environmental remediation will
be considered by OER prior to approval of this plan.

Land use

This evaluation criterion addresses the proposed use of the property. This evaluation has
considered reasonably anticipated future uses of the Site and takes into account: current use and
historical and/or recent development patterns; applicable zoning laws and maps, NYS
Department of State's Brownfield Opportunity Areas (BOA) pursuant to section 970-r of the
general municipal law; applicable land use plans; proximity to real property currently used for
residential use, and to commercial, industrial, agricultural, and/or recredational areas,
environmental justice impacts, Federal or State land use designations; population growth patterns
and projections; accessibility to existing infrastructure; proximity of the site to important cultural
resources and natural resources, potential vulnerability of groundwater to contamination that
might emanate from the site, proximity to flood plains, geography and geology; and current
Institutional Controls applicable to the site.

The implementation of Alternative 1 and Alternative 2 are consistent with the intended and
reasonably anticipated use of the Site as a mixed-use commercial residential property, since
following remediation, the Site will meet either Track 1 Unrestricted Use SCOs or Track 4 Site-
gpecific SCOs. The current zoning designation is C6-4, which permits a mid-rise occupied by
commercial, residential and/or community facility that may penetrate the sky exposure plane.
The proposed use is consistent with the existing zoning designation for the property and is
consistent with recent development patterns. The Site is surrounded by commercial and
residential properties and the remedies provide comprehensive protection of public health and
the environment for these uses. The Site does not lie in a Federal Emergency Management
Agency (FEMA)-designated flood plain. Both alternatives are equally protective of natural
resources and cultural resources. This RAWP will be subject to public review under the NYC
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VCP and will provide the opportunity for detailed public input on the land use factors described
inthis section. Any public comment will be considered by OER prior to approval of this plan.

Sustainability of the Remedial Action

This criterion evaluates the overall sustainability of the remedial action alternatives and the
degree to which sustainable means are employed to implement the remedial action including
those that take into consideration NYC’'s sustainability goals defined in PlaNYC: A Greener,
Greater New York. Sustainability goals may include: maximizing the recycling and reuse of
non-virgin materials; reducing the consumption of virgin and non-renewable resources,
minimizing energy consumption and greenhouse gas emissions; improving energy efficiency;
and promotion of the use of native vegetation and enhancing biodiversity during landscaping
associated with Site development.

The overall sustainability of Alternative 2 is higher than Alternative 1, as Alternative 2
greatly reduces the overall project energy consumption and greenhouse gas emissions associated
with soil/fill excavation and trucking. A Sustainability Statement is provided in Appendix F.
The development is targeted to be a Leadership in Energy and Environmental Design (LEED) -
certified building under the U.S. Green Building Council.
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40 REMEDIAL ACTION

41 SUMMARY OF PREFERRED REMEDIAL ACTION

The preferred remedial action alternative is Alternative 2, the Track 4 Alternative. The
preferred remedial action alternative achieves protection of public health and the environment for
the intended use of the property. The preferred remedial action alternative will achieve all of the
remedial action objectives established for the project and addresses applicable SCGs. The
preferred remedial action alternative is effective in both the short-term and long-term and
reduces mobility, toxicity and volume of contaminants. The preferred remedial action alternative
is cost effective and implementable and uses standards methods that are well established in the
industry.

The proposed remedial action will consist of:

1. Preparation of a Community Protection Statement and performance of all required NYC
VCP citizen participation activities according to an approved Citizen Participation Plan
(CPP).

2. Perform a Community Air Monitoring Program (CAMP) for particulates and volatile
organic carbon compounds.

3. Esablish Site Specific (Track 4) Soil Cleanup Objectives (SCOs).

4. Site mobilization involving Site security setup, equipment mobilization, utility mark outs
and marking & staking excavation areas.

5. Ingtallation of the interlocking sheet piles around the approximate Site perimeter driven
vertically into bedrock to maintain a barrier to minimize the migration of groundwater
onto the Site from surrounding offsite sources of contamination or migration of
groundwater to off-Site.

6. Excavation and removal of soil/fill exceeding SCOs. Excavation for development
purposes would take place to a depth of approximately 15 feet below sidewalk grade
with 10 feet setback in rear that will be excavated to five feet below grade and would be
below the water table across the entirety of the Site. A small area for elevator pits will be
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10.

11.

12.

13.

14.

excavated to greater depths. Approximately 4,800 tons (3,250 cy) of soil will be
excavated and removed from this site.

Dewatering activities will be completed in accordance with a New York City
Department of Environmental Protection (NY CDEP) permit. Dewatering discharge will
include appropriate approvals obtained from NY C DEP for discharges to the combined
sewer system, and if needed from NYS DEC. Pre-treatment of groundwater will be
performed as needed for the permitted discharge.

Removal of underground storage tanks (if encountered during excavation) and closure of
petroleum spills, if encountered, in compliance with applicable local, State and Federal
laws and regulations.

Screening of excavated soil/fill during intrusive work for indications of contamination

by visual means, odor, and monitoring with a photoionization detector (PID).

Management of excavated materials including temporarily stockpiling and segregating to
prevent co-mingling of contaminated material and non-contaminated materials as
described in Appendix E.

Trangportation and off-Site disposal of all soil/fill material at permitted facilities in
accordance with applicable laws and regulations for handling, transport, and disposal,
and this plan. Sampling and analysis of excavated media as required by disposal
facilities. Appropriate segregation of excavated media on-Site.

Collection and analysis of nine end-point confirmation samples to determine the
performance of the remedy with respect to attainment of Site Specific SCOs.

Import of materials to be used for backfill and cover in compliance with this plan and in
accordance with applicable laws and regulations.

Congtruction and maintenance of an engineered composite cover consisting of the
concrete foundation slab and walls to prevent human exposure to residual soil/fill
remaining under the Site.
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15.

16.

17.

18.

19.

20.

4.2

Installation of a waterproofing/vapor barrier system consisting of Grace Preprufe® 300R
and 160R or equivalent under the cellar slab and along the exterior of the foundation
walls.

Implementation of storm-water pollution prevention measures in compliance with
applicable laws and regulations.

Performance of all activities required for the remedial action, including permitting
requirements and pretreatment requirements, in compliance with applicable laws and
regulations.

Submission of a RAR that describes the remedial activities certifies that the remedial
requirements have been achieved, defines the Site boundaries, lists any changes from
this RAWP, and describes all Engineering and Institutional Controls to be implemented
at the Site.

Submission of an approved Site Management Plan (SMP) in the RAR for long-term
management of residual contamination, including plans for operation, maintenance,
monitoring, ingpection and certification of Engineering and Institutional Controls and
reporting at a specified frequency.

The property will continue to be registered with an E-Designation by the NYC Buildings
Department. Establishment of Engineering Controls and Institutional Controls in this RAWP and
a requirement that management of these controls must be in compliance with an approved SMP.
Ingtitutional Controls will include prohibition of the following: (1) vegetable gardening and
farming; (2) use of groundwater without treatment rendering it safe for the intended use; (3)
disturbance of residual contaminated material unlessit is conducted in accordance with the SMP;

and (4) higher level of land usage without OER-approval.

SOIL CLEANUP OBJECTIVES AND SOIL/FILL MANAGEMENT

Track 4 Soil Cleanup Objectives (SCOs) are proposed for this project. The SCOs for this Site
are listed in Table 1 and summarized below. Soil and materials management on-Site and off-Site,

including excavation, handling and disposal, will be conducted in accordance with the

Soil/Materials Management Plan (SMMP) in Appendix C. The location of planned excavations
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is shown in Figure 4. The Track 4 SCOs will be the NYSDEC Part 375 Restricted Use —
Residential SCOs with the following modifications:

Contaminant SCOs
Arsenic 24 ppm
Lead 1,000 ppm
Mercury 2.5 ppm
Total SVOCs 250 ppm

Discrete contaminant sources (such as hotspots) identified during the remedial action will be
identified by GPS or surveyed. This information will be provided in the Remedial Action Report.

Estimated Soil/Fill Removal Quantities

The entire Site will be excavated as part of development to the construction depth of
approximately 15 ft. bg., with the exception of a 10 foot setback area along the eastern property
boundary. This setback area will be excavated to a depth of approximately 5 ft. bg. The total
guantity of soil/fill expected to be excavated and disposed off-Site is approximately 3,250 cubic
yards. Disposal facilities will be reported to the OER Project Manager when they are identified

and prior to the start of the remedial action.

End-Point Sampling

Removal actions for development purposes under this plan will be performed in conjunction
with confirmation endpoint soil sampling. A total of nine endpoint samples will be collected
from the Site. Two endpoint samples will be collected from the setback area along the eastern
Site boundary and seven will be collected from the remaining portion of the Site. The proposed
endpoint sampling locations are shown in Figure 3. For comparison of confirmation endpoint
sampling results to Track 1 SCOs, analytes will include VOCs, SVOCs, pesticides and PCBs,
and metals according to analytical methods described below. For comparison to Track 4 SCOs,
analytes will only include trigger compounds and elements established on the Track 4 SCO list.
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No hot spot soil excavation is anticipated given the Site will be excavated from lot line to lot
line and extend several feet in depth below the groundwater table with exception of the ten foot
setback area which will not extend beyond approximately 5 feet in depth due to structural
concerns of the adjacent building.

Post-remediation endpoint sample locations and depth will be biased towards the areas and
depths of highest contamination identified during previous sampling episodes unless field
indicators such as field instrument measurements or visual contamination identified during the
remedial action indicate that other locations and depths may be more heavily contaminated. In
all cases, post-remediation samples should be biased toward locations and depths of the highest
expected contamination.

New York State Environmental Laboratory Approval Program (ELAP) certified labs will be
used for all confirmation and endpoint sample analyses. The laboratories performing
confirmation and endpoint sample analyses will be reported in the RAR. The RAR will provide a
tabular and map summary of all confirmation and endpoint sample results and will include all
dataincluding non-detects and applicable standards and/or guidance values.

Soil analytical methods will include:
e Target Analyte List metals by EPA Method 6010C/7470A;

e SVOCshby EPA Method 8270D (rev. 2007);

If either LNAPL and/or DNAPL are detected, appropriate samples will be collected for
characterization and “finger print analysis’ and required regulatory reporting (i.e. spills hotline)
will be performed.

Quality Assurance/Quality Control

The endpoint samples will be managed in accordance with the NY SDEC Analytical Services
Protocol. Quality assurance/quality control (QA/QC) samples will be collected in the field
consisted of field duplicates for every 20 sets of endpoint samples. The sampleswill be sent to a
New York State ELAP certified laboratory.
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Import and Reuse of Soils

Import of soils onto the property and reuse of soils already onsite will be performed in
conformance with the SMMP in Appendix C. No soil is expected to be imported into the Site
and no onsite derived soil/fill is expected to be reused/relocated a the Site.

43 ENGINEERING CONTROLS

This property will achieve Site Specific Track 4 cleanup. Engineering Controls were
employed in the remedial action to address residual contamination remaining at the site. The Site

has two (2) primary Engineering Control Systems. These are:

e A composite cover system consisting of the concrete building slab and foundation

walls;

e A waterproofing/vapor barrier system installed under the foundation slab and along
the exterior of foundation walls.

Composite Cover System

Exposure to residual soil/fill will be prevented by an engineered, composite cover system to
be built on the Site. This composite cover system is comprised of:

Exposure to residual soil/fill will be prevented by an engineered, composite cover system to
be built on the Site. This composite cover system will consist of the concrete building slab at
cellar and grade levels and foundation walls. Figure 5 shows the location of the composite cover
system.

The composite cover system is a permanent engineering control for the Site. The system
will be inspected and reported at specified intervals as required by this RAWP and the SMP. A
Soil Management Plan will be included in the Site Management Plan and will outline the
procedures to be followed in the event that the composite cover system and underlying residual
soil/fill is disturbed after the remedial action is complete. Maintenance of this composite cover
system will be described in the Site Management Plan in the RAR.
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Waterproofing/Vapor Barrier

Migration of soil vapor will be mitigated with a combination of building slab and vapor
barrier. The waterproofing/vapor barrier consisting of Grace Preprufe® 300R and 160R or
equivalent will be installed under the cellar slab and along the exterior of the foundation walls.

The project’s remedial Professional Engineer (PE) will provide oversight and monitor
contractor compliance with the technical specifications during the installation of the
waterproofing/vapor barrier system. As-built waterproofing/vapor barrier drawings, photographs
(maximum of two photos per page) of the installation process, PE/Registered Architect certified
letter (on company letterhead) from primary contractor responsible for installation oversight and
field ingpections, and a copy of the manufacturers certificate of warranty will be submitted with
the RAR.

44  IN-SITU STABILIZATION

The equivalent of in-situ stabilization will be implemented at the Site as part of development
in the form of interlocking sheet piles installed into bedrock around the general site perimeter.
The combination of the sheeting, excavation and dewatering will remove the bulk of regional
impacted fill material and impacted groundwater within the Site boundary while maintaining a
barrier to minimize over time the migration of groundwater onto the Site from surrounding
offsite sources of contamination. The support of excavation plans are provided in Appendix D.

45 INSTITUTIONAL CONTROLS

Institutional Controls (1C) have been incorporated in this remedial action to manage residual
soil/fill and other media and render the Site protective of public health and the environment.
Institutional Controls are listed below. Long-term employment of EC/ICs will be implemented
under a site-specific Site Management Plan (SMP) that will be included in the RAR. The
property will continue to be registered with an E-Designation by the NY C Buildings Department.

Institutional Controls for this remedial action are:

e The property will continue to be registered with an E-Designation by the NY C Buildings
Department. This RAWP includes a description of all ECs and 1Cs and summarizes the
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requirements of the Site Management Plan which will note that the property owner and

property owner’s successors and assigns must comply with the approved SMP;

e Submittal of a Site Management Plan in the RAR for approval by OER that provides
procedures for appropriate operation, maintenance, monitoring, inspection, reporting and
certification of ECs. SMP will require that the property owner and property owner’'s
successors and assigns will submit to OER a periodic written statement that certifies that:
(1) controls employed at the Site are unchanged from the previous certification or that
any changes to the controls were approved by OER; and, (2) nothing has occurred that
impairs the ability of the controls to protect public health and environment or that
constitute a violation or failure to comply with the SMP. OER retains the right to enter
the Site in order to evaluate the continued maintenance of any controls. This certification
shall be submitted at a frequency to be determine by OER in the SMP and will comply
with RCNY 843-1407(1)(3).

e Vegetable gardens and farming on the Site are prohibited in contact with residual soil

materials;

e Use of groundwater underlying the Site is prohibited without treatment rendering it safe

for itsintended use;

e All future activities on the Site that will disturb residual material must be conducted

pursuant to the soil management provisions in an approved SMP;

e The Site will be used for residential use and will not be used for a higher level of use
without prior approval by OER.

46 SITEMANAGEMENT PLAN

Site Management is the last phase of remediation and begins with the approval of the
Remedial Action Report and issuance of the Notice of Completion (NOC) for the Remedial
Action. The Site Management Plan (SMP) describes appropriate methods and procedures to
ensure implementation of all ECs and I Csthat are required by this RAWP. The Site Management
Plan is submitted as part of the RAR but will be written in a manner that allows its use as an
independent document. Site Management continues until terminated in writing by OER. The
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property owner is responsible to ensure that all Site Management responsibilities defined in the
Site Management Plan are implemented.

The SMP will provide a detailed description of the procedures required to manage residual
soil/fill left in place following completion of the remedial action in accordance with the
Brownfield Cleanup Agreement with OER. Thisincludes aplan for: (1) implementation of EC’'s
and ICs; (2) implementation of monitoring programs; (3) operation and maintenance of EC’s; (4)
inspection and certification of EC’s; and (5) reporting.

Site management activities, reporting, and EC/IC certification will be scheduled by OER on
a periodic basis to be established in the SMP and will be subject to review and modification by
OER. The Site Management Plan will be based on a calendar year and certification reports will
be due for submission to OER by July 31 of the year following the reporting period.

47 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT

The objective of the qualitative exposure assessment is to identify potential receptors and
pathways for human exposure to the contaminants of concern (COC) that are present at, or
migrating from, the Site. The identification of exposure pathways describes the route that the
COC takes to travel from the source to the receptor. An identified pathway indicates that the
potential for exposure exists; it does not imply that exposures actually occur.

Investigations reported in the Remedial I nvestigation Report (RIR) are sufficient to complete
a Qualitative Human Health Exposure Assessment (QHHEA). As part of the VCP process, a
QHHEA was performed to determine whether the Site poses an existing or future health hazard
to the Site’'s exposed or potentially exposed population. The sampling data from the Rl were
evaluated to determine whether there is any health risk by characterizing the exposure setting,
identifying exposure pathways, and evaluating contaminant fate and transport. This QHHEA was
prepared in accordance with Appendix 3B and Section 3.3 (b) 8 of the NY SDEC Draft DER-10
Technical Guidance for Site Investigation and Remediation.

K nown and Potential Sources

Urban fill is present at the Site from grade to approximately 18 feet below grade. Based on
the results of the RIR, the contaminants of concern are as follows:
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Soil:

PAHs including: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(ah)anthracene and indeno(1,2,3-cd)pyrene
exceeding Restricted Residential Use SCOs in shallow soil.

Pesticides; 4,4'-DDT exceeding their unrestricted use SCOs in shallow soil.
Metals including arsenic, barium, cadmium, copper, lead, mercury, selenium, silver
and zinc exceeded RRSCOs in both shallow and deeper soils.

Groundwater:

VOCs including 1,1-dichloroethene, benzene, methyl tert-butyl ether and vinyl
chloride exceeded their respective TOGS in groundwater.

Metals including arsenic, cadmium, iron, manganese and sodium exceeding their
respective TOGS in groundwater.

Soil Vapor:

Petroleum related VOCs were detected at concentrations above the laboratory
detection limits.

Chlorinated and petroleum related VOCs are present in the soil vapor beneath the
Site, but at concentrations below the monitoring level ranges established within the
2006 NY SDOH Final Guidance on Soil Vapor Intrusion.

Nature, Extent, Fate and Transport of Contaminants

Based on the RI findings, metals and PAHs were detected in shallow and deeper soils at
concentrations exceeding Track 2 Restricted Residential Use SCOs throughout the Site. The

distribution of metals and PAHs across the Site is consistent with the presence of urban fill.

Arsenic concentrations are particularly elevated in the southern and northwest portions of the
Site (as evidenced by results for soil borings SB-1, SB-3, SB-5, and SB-6).

The groundwater laboratory analytical revealed the presence of several dissolved metals at

concentrations exceeding the TOGS groundwater standards, including arsenic, cadmium, iron,
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manganese and sodium. The distribution of metals in the groundwater across the Site is
consistent with the groundwater being in contact with urban fill material.

The laboratory analytical results for soil vapor samples detected VOCs at concentrations
below NYSDOH monitoring level ranges established in the NYSDOH Soil Vapor Intrusion
Guidance document.

Potential Routes of Exposure

Current Conditions. Asthe Site is currently capped with concrete buildings slab, there are no
potential exposure pathways from soil/fill. Groundwater is not exposed a the Site and because
the Site is served by the municipal NYC water supply, groundwater is not used for potable
purposes a the Site. There is potential for soil vapor accumulation beneath the building slabs
and subsequently, soil vapor intrusion to occur in the existing buildings.

Construction and Remediation Activities: During construction and remediation activities, on-
Site exposure pathways will be complete. Workers will be exposed to soil, water and dust at the
site. Exposures will be minimized by limiting access to the Site, through the implementation of
the SMMP, the CAMP, and the CHASP. There will be no structures onsite during construction
where soil vapor could accumulate.

Proposed Future Conditions: Under future conditions, the property will be fully capped,
eliminating the possibility for direct exposure to soil and groundwater remaining. A
waterproofing/vapor barrier system will prevent exposure to potential on-Site or off-Site soil
vapors, and because the building foundation will be below the depth of groundwater, there will
be no vadose zone where vapors would accumulate beneath the building.

Existence of Human Health Exposure

The Site is currently improved with three vacant buildings so there are no existing human
health exposures. When the construction and remediation activities start, construction and
remediation workers may be exposed to contaminants. Under the proposed redevelopment plan,
the residents, visitors and workers in the building would possibly be exposed to vaporsinside the
building. Thiswill be eliminated by the installation of the waterproofing/vapor barrier.

40



Remedial Action Work Plan NY C VCP Project # 15CV CP0O60M
550 West 29" Street, New York, NY OER Project # 15EHANO08SM

Receptor Populations

The Site is currently improved with three vacant buildings so there are no existing occupants.
When the congtruction and remediation activities start, on-Site receptors will include
construction and remediation workers. Under the proposed redevelopment plan, the anticipated
future receptors will include residents, visitors and workers in the building.

Off-Site receptors within a Y2-mile radius of the Site include residents of the adjacent
residential properties, workers in the commercial buildings, construction workers and pedestrians
along 29" Street.

Overall Human Health Exposure Assessment

Based upon this analysis, complete on-site exposure pathways appear to be present only
during the construction/remediation phase. Under current conditions, on-Site exposure pathways
exist for contractors and others that may access the Site. During the remedial action, on-site
exposure pathways will be minimized by preventing access to the Site, through implementation
of soils/materials management, ssorm water pollution prevention, dust controls, employment of a
community air monitoring program, and implementation of a construction health and safety plan.
This assessment takes into consideration the reasonably anticipated use of the site, which
includes residential structures, an impervious surface cover cap, and a sub-surface
waterproof/vapor barrier system under the new building. Potential post-construction use of
groundwater is not considered an option because groundwater in this area of New York City is
not used as a potable water source. Exposure pathways during remediation and construction will
be mitigated and eliminated by the implementation of the SMMP, CAMP, and the CHASP.
Future occupants of the new development will be protected from possible exposure pathways
through the engineering and institutional controls outlined in this RAWP.
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5.0 REMEDIAL ACTION MANAGEMENT

5.1 PROJECT ORGANIZATION AND OVERSIGHT

Principal personnel who will participate in the remedial action include Daniel DiRocco
(Qualified Environmental Professional) and Arnold F. Fleming (Remedial Engineer). The
Professional Engineer (PE) and Qualified Environmental Professionals (QEP) for this project are
Arnold Fleming and Daniel DiRocco, respectively.

52 SITE SECURITY

Site access will be controlled by gated entrances and construction fencing.

53 WORK HOURS

The hours for operation of remedial construction will be from typically 7:00 am to 5:00 pm.
These hours conform to the New York City Department of Buildings construction code

requirements.

54 CONSTRUCTION HEALTH AND SAFETY PLAN

The CHASP is included in Appendix A. The Site Safety Coordinator will be assigned by the
construction contractor and reported to OER prior to the start of the remedial action. Remedial
work performed under this RAWP will be in full compliance with applicable health and safety
laws and regulations, including Site and OSHA worker safety requirements and HAZWOPER
requirements. Confined space entry, if any, will comply with OSHA requirements and industry
standards and will address potential risks. The parties performing the remedial construction work
will ensure that performance of work is in compliance with the HASP and applicable laws and
regulations. The HASP pertains to remedial and invasive work performed at the Site until the
issuance of the Notice of Completion.

All field personnel involved in remedial activities will participate in training required under
29 CFR 1910.120, including 40-hour hazardous waste operator training and annual 8-hour
refresher training. Site Safety Officer will be responsible for maintaining workers training

records.
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Personnel entering any exclusion zone will be trained in the provisions of the HASP and be
required to sign an HASP acknowledgment. Site-specific training will be provided to field
personnel. Additional safety training may be added depending on the tasks performed.
Emergency telephone numbers will be posted at the site location before any remedial work
begins. A safety meeting will be conducted before each shift begins. Topics to be discussed
include task hazards and protective measures (physical, chemical, environmental); emergency
procedures, PPE levels and other relevant safety topics. Meetings will be documented in a log
book or specific form.

An emergency contact sheet with names and phone numbers is included in the HASP. That
document will define the specific project contacts for use in case of emergency.

55 COMMUNITY AIR MONITORING PLAN

Real-time air monitoring for volatile organic compounds (VOCs) and particulate levels at
the perimeter of the exclusion zone or work area will be performed. Continuous monitoring will
be performed for all ground intrusive activities and during the handling of contaminated or
potentially contaminated media. Ground intrusive activities include, but are not limited to,
soil/waste excavation and handling, test pit excavation or trenching, and the installation of soil

borings or monitoring wells.

Periodic monitoring for VOCs will be performed during non-intrusive activities such as the
collection of soil and sediment samples or the collection of groundwater samples from existing
monitoring wells. Periodic monitoring during sample collection, for instance, will consist of
taking a reading upon arrival at a sample location, monitoring while opening a well cap or
overturning soil, monitoring during well baling/purging, and taking a reading prior to leaving a
sample location. Depending upon the proximity of potentially exposed individuals, continuous
monitoring may be performed during sampling activities. Examples of such situations include
groundwater sampling at wells on the curb of a busy urban street, in the midst of a public park,
or adjacent to a school or residence. Exceedances of action levels observed during performance
of the Community Air Monitoring Plan (CAMP) will be reported to the OER Project Manager
and included in the Daily Report.
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VOC Monitoring, Response Levels, and Actions

Volatile organic compounds (VOCs) will be monitored at the downwind perimeter of the
immediate work area (i.e., the exclusion zone) on a continuous basis during invasive work.
Upwind concentrations will be measured at the start of each workday and periodically thereafter
to establish background conditions. The monitoring work will be performed using equipment
appropriate to measure the types of contaminants known or suspected to be present. The
equipment will be calibrated at least daily for the contaminant(s) of concern or for an appropriate
surrogate. The equipment will be capable of calculating 15-minute running average
concentrations, which will be compared to the levels specified below.

e |f the ambient air concentration of total organic vapors at the downwind perimeter of the
work area or exclusion zone exceeds 5 parts per million (ppm) above background for the
15-minute average, work activities will be temporarily halted and monitoring continued.
If the total organic vapor level readily decreases (per instantaneous readings) below 5
ppm over background, work activities will resume with continued monitoring.

e |f total organic vapor levels at the downwind perimeter of the work area or exclusion
zone persist at levels in excess of 5 ppm over background but less than 25 ppm, work
activities will be halted, the source of vapors identified, corrective actions taken to abate
emissions, and monitoring continued. After these steps, work activities will resume
provided that the total organic vapor level 200 feet downwind of the exclusion zone or
half the distance to the nearest potential receptor or residential/commercial structure,
whichever is less - but in no case less than 20 feet, is below 5 ppm over background for
the 15-minute average.

e |f the organic vapor level is above 25 ppm at the perimeter of the work area, activities
will be shutdown.

All 15-minute readings must be recorded and be available for OER personnel to review.
I nstantaneous readings, if any, used for decision purposes will also be recorded.

Particulate Monitoring, Response L evels, and Actions

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

e If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/nr)
greater than background (upwind perimeter) for the 15-minute period or if airborne dust
is observed leaving the work area, then dust suppression techniques will be employed.
Work will continue with dust suppression techniques provided that downwind PM-10
particulate levels do not exceed 150 mcg/m® above the upwind level and provided that no
visible dust is migrating from the work area.

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

migration.

All readings will be recorded and be available for OER personnel to review.

5.6 AGENCY APPROVALS

All permits or government approvals required for remedial construction have been or will be
obtained prior to the start of remedial construction. Approval of this RAWP by OER does not
constitute satisfaction of these requirements and will not be a substitute for any required permit.

5.7 SITE PREPARATION

Pre-Construction Meeting

OER will be invited to atend the pre-construction meeting at the Site with all parties
involved in the remedial process prior to the start of remedial construction activities.
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M obilization

Mobilization will be conducted as necessary for each phase of work a the Site.
Mobilization includes field personnel orientation, equipment mobilization (including securing all
sampling equipment needed for the field investigation), marking/staking sampling locations and
utility mark-outs. Each field team member will attend an orientation meeting to become familiar
with the general operation of the Site, health and safety requirements, and field procedures.

Utility Marker Layouts, Easement Layouts

The presence of utilities and easements on the Site will be fully investigated prior to the
performance of invasive work such as excavation or drilling under this plan by using, a a
minimum, the One-Call System (811). Underground utilities may pose an electrocution,
explosion, or other hazard during excavation or drilling activities. All invasive activities will be
performed incompliance with applicable laws and regulations to assure safety. Utility companies
and other responsible authorities will be contacted to locate and mark the locations, and a copy
of the Markout Ticket will be retained by the contractor prior to the start of drilling, excavation
or other invasive subsurface operations. Overhead utilities may also be present within the
anticipated work zones. Electrical hazards associated with drilling in the vicinity of overhead
utilities will be prevented by maintaining a safe distance between overhead power lines and drill
rig masts.

Proper safety and protective measures pertaining to utilities and easements, and compliance
with all laws and regulations will be employed during invasive and other work contemplated
under this RAWP. The integrity and safety of on-Site and off-Site structures will be maintained
during all invasive, excavation or other remedial activity performed under the RAWP.

Dewatering

All dewatering will be performed in accordance with New York City Department of
Environmental Protection (NYCDEP) regulations and a NYC Sewer Discharge Permit will be
obtained prior to the start of dewatering activities. Extracted groundwater will either be
containerized for off-Site disposal or be treated as necessary to meet NY CDEP requirements and
discharged to the NY CDEP sewer system.
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Equipment and M aterial Staging

Equipment and materials will be stored and staged in a manner that complies with applicable
laws and regulations.

Stabilized Construction Entrance

Steps will be taken to ensure that trucks departing the site will not track soil, fill or debris
off-Site. Such actions may include use of cleaned asphalt or concrete roads or use of stone or
other aggregate-based egress paths between the truck inspection station and the property exit.
Measures will be taken to ensure that adjacent roadways will be kept clean of project related
soils, fill and debris.

Truck Inspection Station

An outbound-truck inspection station will be set up close to the Site exit. Before exiting the
NYC VCP Site, trucks will be required to stop at the truck inspection station and will be
examined for evidence of contaminated soil on the undercarriage, body, and wheels. Soil and
debris will be removed. Brooms, shovels and potable water will be utilized for the removal of
soil from vehicles and equipment, as necessary.

Extreme Storm Prepar edness and Response Contingency Plan

Damage from flooding or storm surge can include dislocation of soil and stockpiled
materials, dislocation of site structures and construction materials and equipment, and dislocation
of support of excavation structures. Damage from wind during an extreme storm event can create
unsafe or unstable structures, damage safety structures and cause downed power lines creating
dangerous site conditions and loss of power. In the event of emergency conditions caused by an
extreme storm event, the enrollee will undertake the following steps for site preparedness prior to
the event and response after the event.

Storm Preparedness
Preparations in advance of an extreme storm event will include the following: containerized
hazardous materials and fuels will be removed from the property; lose materials will be secured

to prevent dislocation and blowing by wind or water; heavy equipment such as excavators and
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generators will be removed from holes, trenches and depressions on the property to high ground
or removed from the property; an inventory of the property with photographs will be performed
to establish conditions for the site and equipment prior to the event; stockpile covers for soil and
fill will be secured by adding weights such as sandbags for added security and worn or ripped
stockpile covers will be replaced with competent covers; stockpiled hazardous wastes will be
removed from the property; stormwater management systems will be inspected and fortified,
including, as necessary: clean and reposition silt fences, hay bales; clean storm sewer filters and
traps, and secure and protect pumps and hosing.

Storm Response

At the conclusion of an extreme storm event, as soon as it is safe to access the property, a
complete inspection of the property will be performed. A site inspection report will be submitted
to OER at the completion of site ingpection and after the site security is assessed. Site conditions
will be compared to the inventory of site conditions and material performed prior to the storm
event and significant differences will be noted. Damage from storm conditions that result in
acute public safety threats, such as downed power lines or imminent collapse of buildings,
structures or equipment will be reported to public safety authorities via appropriate means such
as calling 911. Petroleum spills will be reported to NY S DEC within 2 hours of identification
and consistent with State regulations. Emergency and spill conditions will also be reported to
OER. Public safety structures, such as construction security fences will be repaired promptly to
eliminate public safety threats. Debris will be collected and removed. Dewatering will be
performed in compliance with existing laws and regulations and consistent with emergency
notifications, if any, from proper authorities. Eroded areas of soil including unsafe slopes will be
stabilized and fortified. Dislocated materials will by collected and appropriately managed.
Support of excavation structure will be inspected and fortified as necessary. |mpacted stockpiles
will be contained and damaged stockpile covers will be replaced. Storm-water control systems
and structures will be inspected and maintained as necessary. If soil or fill materials are
discharged off site to adjacent properties, property owners and OER will be notified and
corrective measure plan designed to remove and clean dislocated material will be submitted to
OER and implemented following approval by OER and granting of site access by the property
owner. Impacted offsite areas may require characterization based on site conditions, at the
discretion of OER. If onsite petroleum spills are identified, a qualified environmental
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professional will determine the nature and extent of the spill and report to NYS DEC's spill
hotline at DEC 800-457-7362. If the source of the spill is ongoing and can be identified, it should
be stopped it this can be done safely. Potential hazards will be addressed immediately, consistent
with guidance issued by NY S DEC.

Storm Response Reporting

A site inspection report will be submitted to OER at the completion of site inspection. An
inspection report established by OER is available on OER’s website (www.nyc.gov/oer) and will

be used for this purpose. Site conditions will be compared to the inventory of site conditions and
material performed prior to the storm event and significant differences will be noted. The site
ingpection report will be sent to the OER project manager and will include the site name,
address, tax block and lot, site primary and alternate contact name and phone number. Damage
and soil release assessment will include: whether the project had stockpiles; whether stockpiles
were damaged; photographs of damage and notice of plan for repair; report of whether soil from
the site was dislocated and whether any of the soil left the site; estimates of the volume of soil
that left the site, nature of impact, and photographs; description of erosion damage; description
of equipment damage; description of damage to the remedial program or the construction
program, such as damage to the support of excavation; presence of onsite or offsite exposure
pathways caused by the storm; presence of petroleum or other spills and status of spill reporting
to NYS DEC,; description of corrective actions; schedule for corrective actions. This report
should be completed and submitted to OER project manager with photographs within 24 hours of
the time of safe entry to the property after the storm event.

5.8 TRAFFIC CONTROL

Drivers of trucks leaving the NYC VCP Site with soil/fill will be instructed to proceed
without stopping in the vicinity of the site to prevent neighborhood impacts. The planned route
on local roads for trucks leaving the Site will be provided once the soil disposal facilities have
been determined.
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5.9 DEMOBILIZATION
Demobilization will include:

e As necessary, restoration of temporary access areas and areas that may have been
disturbed to accommodate support areas (e.g., staging areas, decontamination areas,
storage areas, temporary water management areas, and access area);

e Removal of sediment from erosion control measures and truck wash and disposal of
materials in accordance with applicable laws and regulations;

e Equipment decontamination, and;
e General refuse disposal.

Equipment will be decontaminated and demobilized at the completion of all field activities.
Investigation equipment and large equipment (e.g., soil excavators) will be washed at the truck
inspection station as necessary. In addition, all investigation and remediation derived waste will
be appropriately disposed.

5.10 REPORTING AND RECORD KEEPING

Daily Reports

Daily reports providing a general summary of activities for each day of active remedial work
will be emailed to the OER Project Manager by the end of the following day. Those reports will
include:

e Project number and statement of the activities and an update of progress made and
locations of work performed;

e Quantities of material imported and exported from the Site;
e Status of on-Site soil/fill stockpiles;

e A summary of all citizen complaints, with relevant details (basis of complaint;
actions taken; etc.);
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e A summary of CAMP excursions, if any;
e Photograph of notable Site conditions and activities.

The frequency of the reporting period may be revised in consultation with OER project
manager based on planned project tasks. Daily email reports are not intended to be the primary
mode of communication for notification to OER of emergencies (accidents, spills), requests for
changes to the RAWP or other sensitive or time critical information. However, such information
will be included in the daily reports. Emergency conditions and changes to the RAWP will be
communicated directly to the OER project manager by personal communication. Daily reports
will be included as an Appendix in the Remedial Action Report.

Record K eeping and Photo-Documentation

Job-site record keeping for all remedial work will be performed. These records will be
maintained on-Site during the project and will be available for inspection by OER staff.
Representative photographs will be taken of the Site prior to any remedial activities and during
major remedial activities to illustrate remedial program elements and contaminant source areas.
Photographs will be submitted at the completion of the project in the RAR in digital format (i.e.

jpeg files).

511 COMPLAINT MANAGEMENT

All complaints from citizens will be promptly reported to OER. Complaints will be
addressed and outcomes will also be reported to OER in daily reports. Notices to OER will
include the nature of the complaint, the party providing the complaint, and the actions taken to

resolve any problems.
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5.12 DEVIATIONSFROM THE REMEDIAL ACTION WORK PLAN

All changes to the RAWP will be reported to the OER Project Manager and will be
documented in daily reports and reported in the Remedial Action Report. The process to be
followed if there are any deviations from the RAWP will include a request for approval for the
change from OER noting the following:

e Reasons for deviating from the approved RAWP;
o [Effect of the deviations on overall remedy; and

e Determination that the remedial action with the deviation(s) is protective of public health
and the environment.
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6.0

REMEDIAL ACTION REPORT

A Remedial Action Report (RAR) will be submitted to OER following implementation of

the remedial action defined in this RAWP. The RAR will document that the remedial work
required under this RAWP has been completed and has been performed in compliance with this

plan. The RAR will include:

Information required by this RAWP;

As-built drawings for all constructed remedial elements, required certifications, manifests
and other written and photographic documentation of remedial work performed under
this remedy;

Site Management Plan (if Track 1 isnot achieved);

Description of any changes in the remedial action from the elements provided in this
RAWP and associated design documents,

Tabular summary of al end point sampling results and all material characterization
results, QA/QC results for end-point sampling, and other sampling and chemical analysis
performed as part of the remedial action and DUSR,;

Test results or other evidence demonstrating that remedial systems are functioning
properly;

Account of the source area locations and characteristics of all contaminated material

removed from the Site including a map showing source aress,

Account of the disposal destination of all contaminated material removed from the Site.
Documentation associated with disposal of all material will include transportation and
disposal records, and letters approving receipt of the material.

Account of the origin and required chemical quality testing for material imported onto the
Site.

Continue registration of the property with an E-Designation by the NY C Department of
Buildings.
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« Reports and supporting material will be submitted in digital form.

Remedial Action Report Certification
The following certification will appear in front of the Executive Summary of the Remedial
Action Report. The certification will include the following statements:

[, Arnold F. Fleming, am currently a professional engineer licensed by the Sate of New York. | had primary
direct responsibility for implementation of the remedial program for the 550 West 29th Street Ste (OER Project #
15EHANOOBM).

I, Daniel DiRocco, am a qualified Environmental Professional. | had primary direct responshbility for
implementation remedial programfor the 550 West 29th Street Ste (OER Project # 15SEHANOO8M).

| certify that the OER-approved Remedial Action Work Plan dated month day year and Sipulationsin a letter
dated month day, year; if any were implemented and that all requirements in those documents have been
substantively complied with. | certify that contaminated soil, fill, liquids or other material from the property were

taken to facilities licensed to accept this material in full compliance with applicable laws and regulations.
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7.0 SCHEDULE

The table below presents a schedule for the proposed remedial action and reporting. If the
schedule for remediation and development activities changes, it will be updated and submitted to

OER. Currently, afour month remediation period is anticipated.

NYC VCP Project # 15CV CP060M
OER Project # 15 EHANOO8M

Ess e Dur ation
Schedule Milestone Remedial e

Action Start
OER Approval of this RAWP 0 -
Mobilization 0 2
Remedial Excavation 2 10
Remedial Construction 12 6
Demobilization 18 2
Submit Remedial Closure Report 24 6
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Table 1 - Track 4 Site Specific Soil Cleanup Objectives
550 West 29th Street, New York, NY

Compound Track 4 SCO (ppm)
Arsenic 24
Lead 1,000
Mercury 2.5
Total SVOCs 250
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1.0 INTRODUCTION

Fleming-Lee Shue, Inc. (FLS) has prepared this Construction Health and Safety Plan (CHASP)
on behalf of 550 West 29™ Street, LLC. for the 550 West 29" Street Site (Site) located at 546,
548 and 550 West 29" Street, New York, New York. The Site is defined on the New York
City Tax Map as Block 700, Lots 59, 60 and 61. A site location map is provided in Figure 1.

The purpose of this CHASP is to identify the real and potential hazards associated with
environmental activities related to and conducted during the planned construction and to stipulate
appropriate health and safety procedures, particularly where hazardous materials are potentially
present. The procedures and guidelines contained in this document are intended to minimize
exposure to chemical, physical and biological hazards that may be present in the soil,
groundwater, or air and to reduce the potential for accidents and injuries.

This CHASP is based on the premise that accidents are preventable and that accident
prevention is the responsibility of all individuals on the project team. Usually accidents are
the result of dangerous actions, conditions and/or equipment. Therefore, the goal of this
CHASP is to prevent all accidents by developing a sense of safety, health awareness, and safe
work habits in field and construction personnel, and by ensuring that the safety requirements of
this CHASP are fulfilled. Strict adherence to these health and safety guidelines will reduce,
but not eliminate, the potential for injury on the sites.

The procedures described in this document were developed in accordance with the
provisions of Occupational Safety and Health Administration (OSHA) rule 29 CFR 1910.120
and FLS’ experience with similar projects. All Site workers must read and comprehend this
generic CHASP before entering the construction area. The Health and Safety Officer (HSO) or
designee will ensure that personnel have reviewed the CHASP and will provide an
opportunity to ask health and safety questions during attendance at a pre-construction safety
meeting. Field personnel will sign the acknowledgment form (Attachment I) maintained
on-site at the construction office by the HSO. The recommended health and safety
guidelines in this document may be modified, if warranted, by additional information
obtained prior to, or during construction. The HSO will also maintain copies of pertinent health
and safety records for all field personnel.

The Occupational Safety and Health Act (1970) requires:

o Employers shall furnish each employee with a place of employment free from
recognized hazards that are causing or likely to cause death or serious physical
harm.

e Employers must comply with occupational health and safety standards and rules,
regulations and orders pursuant to the Act, that are applicable to company
business and operations.

e All employees must comply with occupational health and safety standards and
regulations under the Act, which are applicable to their actions and situations.

e Employees are encouraged to contact their immediate superior for information
that will help them understand their responsibilities under the Act.
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1.1 Site Development Plan

The Site is proposed to be redeveloped with a 12 to 13-story mixed use commercial and
residential building. The layout of the proposed site development is presented in Figure 2. The
current zoning designation is C6-2/West Chelsea District, which allows for mixed commercial
and residential use. The first floor will contain retail space, a residential lobby and mechanical.
The remaining floors will contain 24-25 residential condominium units. The building will be
constructed with a cellar covering most of the Site that will contain mechanical equipment and
residential amenities including laundry, storage and recreation space. The cellar footprint will
be set back 10 feet from the eastern property boundary. The proposed excavation depth is
approximately 15 feet below grade (ft. bg.) for the cellar footprint and 5 ft. bg. for the setback
along the eastern property boundary. The depth-to-groundwater at the Site is approximately 9
ft. bg., so excavation below the groundwater table, with limited dewatering is anticipated. The
footprint of the ground floor of the building will occupy the entire lot so there will be no grade-
level open areas.

1.2 Site Description

The Site is located at 546, 548 and 550 West 29th Street in the Chelsea section of Manhattan,
New York and is identified as Block 700 and Lot 59, 60, and 61 on the New York City Tax
Map. These lots will be combined into a single tax lot as part of development. The Site
location is depicted on Figure 1. The Site is 7,500-square feet and is bounded by West 29th
Street to the north, a newly constructed residential building to the south and west, and a
commercial warehouse to the east. A map of the site boundary with the proposed development
layout is depicted in Figure 2. The Site buildings, which are all currently vacant, consist of the
following: a 2-story building at 546 West 29th Street (Lot 59), a 1-story building at 548 West
29th Street (Lot 60) and a 3-story building with a cellar at 550 West 29th Street (Lot 61). The
Site is registered in the NYSDEC Petroleum Bulk Storage database as Facility ID #2-611575
for one 275-gallon waste oil AST at Lot 60. This AST is no longer present at the Site. The
Site is associated with closed NYSDEC Spill Case #1201778, which was assigned to Lot 60 on
May 18, 2012.

1.3 Previous Site Investigation Results

The following environmental work plans and reports were developed for the Site:

e Limited Phase | Environmental Inspection Report: 548 West 29™ Street, May 2012,
prepared by Atlantic Environmental Solutions, Inc.

e Ground Penetrating Radar Survey: 548 West 29" Street, July 2012, prepared by
Hydro Tech Environmental Contacting, Corp.

e Phase | Environmental Site Assessment: 546 548 and 550 West 29™ Street, April
2014, prepared by IVI Assessment, Inc.

Fleming-Lee Shue, Inc. 5 FLS Project No. 10218-001-4
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e Geotechnical Report: 546 548 and 550 West 29th Street, July 2014, prepared by
Mueser Rutledge Consulting Engineers.

e Remedial Investigation Work Plan, 546 548 and 550 West 29th Street, July 2014,
prepared by Fleming Lee-Shue, Inc.

e Remedial Investigation Report, 546 548 and 550 West 29th Street, August 2014,
prepared by Fleming Lee-Shue, Inc.

The results of the August 2014 Remedial Investigation Report found that the depth to
groundwater ranges from 9 to 9.5 ft. bg. The groundwater flow is generally from east-northeast
to west-southwest. The depth to bedrock is ranges from approximately 25 ft. bg. in the
northeast corner of the Site to approximately 50 ft. bg. in the southwest corner of the Site. The
stratigraphy of the Site consists of 6 to 9 feet of urban fill underlain by 8 to 11 feet of brown
sand with silt underlain by gray fine silt with clay. The laboratory analysis of the soil/fill
samples identified semi-volatile organic compounds (SVOCs), pesticides and metals in both
shallow and deep soil throughout the Site at concentrations that exceed the NYSDEC Part 375
Unrestricted Use Soil Cleanup Objectives (SCOs). Several SVOCs and metals were detected
in the shallow and deep soil at concentrations exceeding the Restricted Residential SCOs. The
presence of SVOCs, pesticides and metals in the soil at the Site are indicative of typical urban
fill. The laboratory analysis of the groundwater samples identified volatile organic compounds
(VOCs) and dissolved metals present in the groundwater at concentrations that exceed the
NYSDEC groundwater quality standards. The VOCs that were detected were only slightly
above the respective standards and are not indicative of an onsite source. The dissolved metals
that were detected in the groundwater are likely related to urban fill material and historic
industrial operations in the neighborhood. The laboratory analysis of the soil vapor samples
identified several petroleum-related and chlorinated VVOCs in the soil vapor below the building
slabs. According to the matrices provided in the NYSDOH Final Guidance for Evaluating Soil
Vapor Intrusion, the concentrations do not warrant monitoring or mitigation.

Fleming-Lee Shue, Inc. 6 FLS Project No. 10218-001-4



2.0 POTENTIAL CHEMICAL AND PHYSICAL HAZARDS

2.1 Potential Chemical Hazards

This CHASP focuses on the following chemicals of concern:
e SVOCs
o PAHSs
e Metals
o Arsenic
Barium
Cadmium
Copper
Lead
Mercury
Silver
o Zinc
e Pesticides
o 44-DDT

O O O O O O

Attachment Il lists the Recognized and Suspected Health Hazards and permissible
exposure limits for the chemicals known to be present at the Site. Material Safety Data
Sheets (MSDS) for these chemicals are also included in Attachment Il. The chemical hazards
will be minimized by limiting exposure of personnel to hazardous conditions and by the use of
personnel protective equipment (PPE).

2.2 Physical Hazards

Physical hazards potentially present at the site include, but are not limited to, the
following:

e Slips, trips, and falls (uneven terrain, excavations, and slippery surfaces) hazards;
e Environmental (heat/cold) stress;
e Noise hazards; and

e Use of heavy equipment

Physical hazards associated with lockout/tag-out, scaffolds, confined spaces and other
construction equipment are addressed in Sections 3.9 and 4 of this CHASP. A discussion of
heat stress and cold stress and related illnesses is provided in Attachment Il1.

2.3 Biological Hazards

General biological hazards present at the site include, but are not limited to, the
following:
e Bites or stings from insects (particularly ticks) resulting in skin inflammation, disease,
or allergic response; and
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e Allergens and toxins from plants and animals, producing dermatitis, rhinitis, or asthma.

Fleming-Lee Shue, Inc. 8 FLS Project No. 10218-001-4
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3.0 HEALTH AND SAFETY PROTOCOL

3.1 Site/Work Hazard Evaluation

Upon review of contaminant levels, physical and biological hazards, exposure routes and the
nature of the construction tasks, it has been determined that Level D protection will be
used during construction activities. Personal protection levels are described in more detail in
Section 3.6 and air monitoring is discussed in Section 5.

3.2 Project Team Organization

All personnel who participate in field activities will be required to attend a Health and Safety
meeting prior to the commencement of field activities. The project team organization is
shown on Table 1, and the roles are described below.

Health and Safety Officer (HSO)

e Administers all aspects of the occupational health and safety program;

e Develops programs and technical guidance to identify and remove physical, chemical,
and biological hazards from facilities, operations, and sites;

e Assists management and supervisors in the health and safety training of
employees;

e Conducts inspections to identify unhealthy or unsafe conditions or work practices;
e Investigates all accidents and takes action to eliminate accident causes;

e Monitors to determine the degree of hazard,;

e Determines the protection levels and equipment required to ensure the safety of
personnel;

e Evaluates on-site conditions (i.e., weather and chemical hazard information) and
recommending to the project manager and/or the field coordinator, modifications to the
work plan and personnel protection levels;

e Monitors performance of all personnel to ensure compliance with the required safety
procedures;

e Ensures that all personnel have been trained in proper site-safety procedures including
the use of PPE, and have read and signed the Acknowledgment Form (Attachment I);

e Conducts daily briefings as necessary;
e Halts work if necessary;

e Ensures strict adherence to the Site CHASP; and

Fleming-Lee Shue, Inc. 9 FLS Project No. 10218-1
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Reviews personnel medical monitoring participation.

Project Manager

Familiar with health and safety regulations related to area of responsibility.
Directs and coordinates health and safety activities within area of responsibility.

Ensures arrangements for prompt medical attention in case of serious injury

Requires all employees supervised to use individual protective equipment and safety
devices.

Ensures that safety equipment is available, maintained, used, and stored correctly.

Instructs and trains all persons within area of responsibility in health and safety
requirements.

Conducts frequent and regular health and safety inspections of work area. Directs
correction of unsafe conditions.

Conducts weekly safety briefings with all supervisors and/or workers.

Requires all subcontractors and subcontractor personnel to comply with health and
safety regulations.

All Employees

The minimum personnel qualifications for each individual participating in field activities are:

OSHA-specific medicals including, but not limited to, audiometric testing under the
hearing conservation program and medical approval for the use of respirators;

Participation in the FLS Occupational Health Monitoring Program;

Successful completion of the 40-hour OSHA health and safety training for
hazardous material sites (29 CFR 1910.120[e][3][i]) and valid/up-to-date 8-hour refresher
training (29 CFR 1910.120[e][4]);

Additionally, it is strongly recommended that all field personnel be trained in first aid
and Cardio-Pulmonary Resuscitation (CPR);

Be familiar with and comply with proper health and safety practices;
Use the required safety devices and proper personal protective safety equipment; and

Notify HSO/supervisor immediately of unsafe conditions/acts, accidents, and
injuries.

Fleming-Lee Shue, Inc. 10 FLS Project No. 10218-1
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3.3 Training

Knowledge of the safety rules supplemented by compliance is essential to safety. New
employees will be provided orientation training and will be furnished information and literature
covering the company health and safety policies, rules, and procedures. This orientation
training must be provided prior to the employee's visit to the Site.

All employees will have successfully completed the 40-hour OSHA health and safety
training for hazardous material sites (29 CFR 1910.120[e][3][i]) and valid/up-to-date 8- hour
refresher training (29 CFR 1910.120[e][4]).

Employees must read the CHASP and project-specific Work Plan, which contains the
applicable regulations/standards for their job.

Prior to beginning work on-Site, and weekly thereafter, the HSO will lead safety training sessions
and/or "tailgate” training meetings. These meetings will be conducted to provide information
and training on new equipment, new procedures, new chemicals, refresher/remedial
training in specific areas, or meet annual requirements. Such training may be held in
conjunction with the safety briefings/meetings addressed elsewhere in this program.

If necessary, the HSO will ensure that employees are scheduled and provided specialized training
as required. Examples of specified training include (but are not limited to):

e Safe handling/use of flammables, poisons, or toxics;

e Respirator care/use;

e Hazard communication (hazardous chemicals);

e Slip, trip and fall hazards and fall protection;
e Blood-borne Pathogens (Non-Medical).

Specialized training will be documented in the employees' personnel records and/or in a master
training record.

3.4 Subcontractor Compliance

The provisions of these health and safety responsibilities apply to subcontractors and their
employees working for FLS. Failure to fulfill this requirement is a failure to meet the
conditions of the contract.

3.5 Personal Hygiene

Eating, drinking and the use of tobacco products in the work area are prohibited. The use by
site personnel of alcohol or other non-prescription drugs that could impair the ability to
function at the work site is prohibited. The use of some prescription drugs may impair the
ability to function and can create safety problems on-site. Field personnel taking prescription
medication should alert the HSO in case of an emergency. Beards or facial hair that could
interfere with the use of a respirator are not permitted. Dermal contact with groundwater
should be avoided. This includes avoiding walking through puddles, pools, and mud, sitting

Fleming-Lee Shue, Inc. 11 FLS Project No. 10218-1
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or leaning on or against drums, equipment, or on the ground. Field personnel should wash
their hands before eating, smoking, using the toilet, etc. Field personnel should wash their
hands and face and shower (daily) as soon as possible after leaving the site.

3.6 Levels of Personal Protection

Personal protective equipment (PPE) must be worn as required for each job in all
operations where there is an exposure to hazardous conditions.

3.6.1 Level D

Level D applies to work in areas where the possibility of contact with potentially
contaminated groundwater and soil exists. The protective equipment required for Level D
includes, but is not limited to, the following:

Work clothes or coveralls;

Safety boots, with steel toe;

Safety glasses;

Hard hat;

Reflective vest;

Disposable latex gloves;

Hearing protection, to be used as needed

3.6.2 LevelC

Level C is selected only when the type of material and the concentration are known, and pose a
moderate level of respiratory risk to the site worker. Level C is required when PID readings
indicate a consistent level of 5 ppm or above of total volatile organics in the worker
breathing zone. Level C protection will include, but is not limited to, the following:

e Protective clothing and other equipment required for Level D;

e Full-face air purifying respirator (APR) with high efficiency
particulate/organic vapor cartridges (ultra-twin with GMCH cartridges);

e Saranex-coated disposable coveralls with hoods; and

e Boot covers.

3.7 General Workplace Safety Rules

¢ Report unsafe conditions, accidents, injuries, or incidents to the HSO and Project
Manager.

e Use eye and/or face protection where there is danger from flying objects or
particles, (such as when grinding, chipping, burning and welding, etc.) or from
hazardous chemical splashes.

e Dress properly. Loose clothing and jewelry shall not be worn.

Fleming-Lee Shue, Inc. 12 FLS Project No. 10218-1
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Keep all equipment in safe working condition. Never use defective tools or
equipment.

Report any defective tools or equipment to immediate supervisor.
Properly care for and be responsible for all PPE.

Do not leave materials in aisles, walkways, stairways, work areas, roadways, or other
points of egress.

Practice good housekeeping at all times.

Training on equipment is required prior to unsupervised operation.
During work, pause every few minutes and assess surrounding conditions.

Crossing highways and major roadways is not recommended. Expect movement of
cars and buses at any time along any roadway, regardless of traffic signals, stop signs,
yield signs, etc.

When walking on right-of-ways or road-shoulders, keep a sharp lookout in both
directions.

For personal safety, be cognizant of your surroundings and ensure that equipment is
properly secured.

3.8 Housekeeping

Proper housekeeping is the foundation for a safe work environment. It definitely helps
prevent accidents and fires, as well as creating a professional appearance in the work
area.

Material will be piled or stored in a stable manner so that it will not be subject to falling.

Combustible scrap, debris, and garbage shall be removed from the work area at frequent
and regular intervals.

Stairways, walkways, exit doors, in front of electrical panels, or access to fire fighting
equipment will be kept clear of materials, supplies, trash, and debris.

3.9 Fire Prevention

All firefighting equipment shall be conspicuously located, accessible, and inspected
periodically, and maintained in operating condition. An annual service check and
monthly visual inspections are required for fire extinguisher.

All employees must know the location of firefighting equipment in the work area and
have knowledge of its use and application.

Fleming-Lee Shue, Inc. 13 FLS Project No. 10218-1
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3.10 Industrial Hygiene and Occupational Health
e Toilet facilities shall be provided as required for the number of workers.
e Afirstaid kit and portable eyewash station shall be kept on site.

e Anadequate supply of potable water shall be provided.

e The use of a common drinking cup is prohibited.

e When no medical facility is reasonably accessible (time and distance) to the worksite,
a person who has a valid certificate of first aid training will be available at the worksite
to render first aid.

e Employees must be protected against exposure to hazardous noise levels by
controlling exposure or by use of proper PPE.

3.11 Construction Equipment Safety Rules

A discussion of health and safety issues related FLS employees performing work in the vicinity
of common construction elements, such as electrical; compressed gas cylinders; ladders; aerial
lifts; cranes; welding and brazing; tools; safety railings and other fall protection; scaffolds;
excavations and trenches; motor vehicles and mechanized equipment, is provided in
Attachment IV.

4.0 INDIVIDUAL HEALTH AND SAFETY PROGRAMS LISTINGS

OSHA standards specify various individual programs that may be applicable to work
performed on construction sites. Highlights of these programs are provided below, and specific
written programs or procedures may be included into this written program, attached, or
developed separately.

4.1 Hazard Communication Program

If employees are exposed to or work with hazardous chemicals at the job site, this program
is required. Important elements of the written program are required to include a master listing
of chemicals; maintaining material safety data sheets on each chemical; and training of
employees on the program, the chemicals exposed to, and material safety data sheets.

4.2 Confined Space Entry Program

If employees enter a confined space that contains or has the potential to contain an
atmospheric or physical hazard, this program is required. Either the ANSI Z117.1-1989 Safety
Requirements for Confined Spaces program or the OSHA General Industry Permit Require
Confined Spaces program must be used as guidance to develop the company's program.
Primary elements of the program are identification of applicable confined spaces, testing/
monitoring, control or elimination of hazards, protective equipment, entry authorization,
attendants, training, and rescue. No FLS employee is authorized to enter a confined space
without the above training and notification to the project manager or HSO.
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4.3 Respiratory Protection Program

If employees are exposed to hazardous/toxic chemical, paint or other gases, vapors, fumes,
dusts, or mists above the permissible exposure limit, and/or employees wear respirators, this
program is required. Program elements are written program for the selection, maintenance,
care, and use of respirators; fit testing, training, and employee evaluation for use.

4.4  Occupational Noise Exposure/Hearing Conservation Program

If employees are exposed to noise levels above the permissible noise exposures,
protection against the effects of noise and an effective hearing conservation program are
required. Such a program would include elements such as written program, noise
monitoring, hearing evaluations and follow-on testing, personal protective equipment
(hearing protection), and maintenance of medical records.

4.5 Emergency Response Plan

If employees are engaged in emergency response to a hazardous substance/chemical release,
an emergency response plan must be developed and implemented to handle anticipated
emergencies. Program elements include a written response plan, identification and training of
responding employees, medical surveillance and consultation, and post response operations.

4.6 Asbestos Control Program

If employees are exposed to asbestos fibers during construction activities, then an initial
monitoring for asbestos exposure must be made. If the monitoring results are above the
permissible exposure limit (PEL), this program is required. Program elements include regulated
areas, exposure monitoring, medical surveillance and records maintenance, engineering
controls, personnel protective equipment, and training.

4.7 Lead Exposure Program

If employees are exposed to lead during construction activities, then an initial monitoring for
lead exposure must be made. If the monitoring results are above the permissible exposure
limit (PEL), this program is required. Program elements include regulated areas, exposure
monitoring, medical surveillance and records maintenance, engineering controls, personnel
protective equipment, and training.

4.8 Dust Suppression Plan

The following techniques have been shown to be effective for the controlling of the
generation and migration of dust during construction activities:

1. Applying water on haul roads.

Wetting equipment and excavation faces.

Spraying water on buckets during excavation and dumping.

Hauling materials in properly sealed or watertight containers.
Restricting vehicle speeds to 10 mph.

Covering excavated areas and material after excavation activity ceases.

ook
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7. Reducing the excavation size and/or number of excavations.
8. Applying a dust suppressant, such as calcium chloride, in high vehicle traffic
areas.

To evaluate the effectiveness of the dust suppression measures, air monitoring utilizing real-
time dust-monitoring equipment will be performed. The requirements for air monitoring
during post-remediation soil disturbance activities are presented in Section 5.
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5.0 WORK AREA AIR MONITORING

In addition to the worker breathing zone air monitoring described in Section 3.1, air
quality at the work area will also be monitored. During soil excavation, particulate
monitoring will be performed using a real-time particulate monitor that will monitor
particulate matter less than ten microns (PM10) with the following minimum performance
standards:

Object to be measured: Dust, Mists, Aerosols

Size range: <0.1 to 10 microns

Sensitivity: 0.001 mg/m3

Range: 0.001 to 10 mg/m3

Overall Accuracy: +10% as compared to gravimetric analysis of stearic acid or reference
dust. Particulate levels will be monitored immediately downwind at the working site and
integrated over a period not to exceed 15 minutes. The action level will be established at 150
ug/m3 over the integrated period not to exceed 15 minutes.
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6.0 DECONTAMINATION

6.1 Site/Work Area Organization

A typical site work area will consist of an exclusion zone where the actual field activity
will take place; a decontamination zone; and a command post located outside the
decontamination area and exclusion zones.

Levels of personal protection in the exclusion zone will vary depending on air monitoring data,
and will be specified by the Site HSO.

6.2 Personnel Decontamination

Decontamination (decon) of personnel consists of physically removing soil or
contaminants using the correct procedures for washing and removal of PPE. Decon will
take place in the designated decontamination zone using the following steps, if
applicable:

e Soap and potable water wash and potable water rinse of gloves;

e Tyvek removal;

e Glove removal; and

e Field washes of hands and face.
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7.0 EMERGENCY AND CONTINGENCY PLAN

Emergency communications will be maintained during all on-site field activities. The
emergency route to the hospital is depicted on Figure 2 and emergency contacts and their phone
numbers are presented in Table 2.

A first aid kit will be available on-site at all times for any minor on-site injuries.
Emergency medical assistance or ambulance can be reached by calling 911 for more
severe injuries.

All OSHA recordable injuries and illnesses will be reported using OSHA Form 301
(Attachment V).

Fleming-Lee Shue, Inc. 19 FLS Project No. 10218-1
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TABLE 1: EMERGENCY CONTACTS

Company Individual Name  Title Contact Number

FLS Peter Helseth Director (212) 675-3225 (office)
SS Officer (914) 329-6449 (cell)

550 West 29" Street LLC ~ Lan My Do Client (212) 930-9431 (office)

NYC OER Samantha Morris Project Manager (212) 788-3220 (office)

Ambulance, Fire, & Police Department 911

Spill Hotline (800) 457-7362

Fleming-Lee Shue, Inc. FLS Project No. 10206-004-1




Construction Health and Safety Plan
550 West 29" Street Site
OER Project # 15EHANO0SM

TABLE 2: PROJECT TEAM ORGANIZATION

Arnold F. Fleming, P.E.
(Principal)
Remedial Engineer

Daniel DiRocco
(Qualified Environmental Professional)
Project Manager

Sasha Rothenberg
(Environmental Scientist)

Fleming-Lee Shue, Inc.

FLS Project No. 10206-004-1
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Remedial Action Work Plan 550 West 29" Street, New York, NY
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GENERAL NOTES:

10.

1.

All work shall conform to the requirements of the 2014 New York City Building
Code.

The Contractor shall verify all dimensions and conditions in the field prior to
commencing work. Where dimensions and elevations of existing construction
could affect the new construction, it is the Contractor's responsibility to make
field measurements in time for their incorporation in the Shop Drawings. The
Architect and Engineer shall be notified of any discrepancies that may exist.
See architectural drawings for floor elevations, slopes, locations of depressed
floor areas, and floor openings. The Contractor shall compare the structural
drawings with the architectural drawings and report any discrepancy to the
Architect and Engineer prior to construction.

Principal openings through the framing are shown on these drawings. The
General Contractor shall examine the structural, architectural and mechanical
drawings for the required openings and shall verify size and location of all
openings with the Mechanical Contractor. Providing all openings required by
the Mechanical, Electrical, or Plumbing trades shall be a part of the General
Contract, whether or not shown in the structural drawings. Any deviation
from the openings shown on the structural drawings shall be brought to the
Engineer's attention for review.

Furnish and place all supports, temporary and permanent, whether shoring,
bracing, needling, underpinning, or sheet piling, necessary to brace existing
walls or framing to remain, so that no horizontal or vertical settlement occurs
to the existing structures. Temporary supports shall be maintained in place
until permanent supports are installed. Design of these supports shall be by a
registered Structural Engineer in the state of New York in the employ of the
Contractor.

Alternate connection details may be approved if such details are submitted to
the Engineer for review and acceptance is granted. However, the Engineer shall
be the sole judge of acceptability and the Contractor's bid shall anticipate the
use of those specific details shown on the drawings. The Contractor shall
retain a registered Structural Engineer to be responsible for the design of any
alternate details which he proposes.

Work not indicated on a part of the drawings but reasonably implied to be
similar to that shown at corresponding places, shall be included in the
Contractor's work.

The Contractor shall be completely responsible for the safety of adjacent
structures, property, his workmen, and the public, as affected by the
construction of this project.

All Contractors are required to examine the drawings and specifications
carefully, visit the site and fully inform themselves as to all existing conditions
and limitations, prior to agreeing to perform the work. Failure to visit the site
and familiarize themselves with the existing conditions and limitations will in no
way relieve the Contractor from furnishing any materials or performing any
work in accordance with drawings and specifications without additional cost to
the Owner.

Structural drawings may represent construction with a reference scale. Due to
the inherent process of drawing development and presentation not all work
may be shown "exact" in that scale. Do not "scale" drawings to obtain any
missing information or to interpret any information not specifically dimensioned
for "exact" detailing or construction purposes.

The Contract Documents represent final conditions. Stability of the structure
during construction and means and methods that impose temporary loading
conditions on the incomplete structure is the sole responsibility of the General
Contractor. This responsibility includes, but is not limited to, the design and
furnish of any temporary supports, shoring, and/or bracing required for the
safety and stability of the structure during construction.

DESIGN LOADS:

1.ASCE 7-10 AND ASCE 7-05 Occupancy category: I

2.Uniform Superimposed Dead Loads and Live Loads:

Loading Schedule (PSF)

Superimposed Dead Load
Occupancy (Partitions, finishes, fill, Live Load
ceiling, etc)
Roof - Bulkhead 35 40
Roof - Mechanical 35 750?ﬁ:éﬁaég$ight

Roof - Amenity 50 100
Parking 15 100
Amenity - Public Spaces 35 100
Residential 16 40
Retail 30 100
Lobby 30 100

3.Concentrated Live Loads:

Floors have been designed to support the uniformly distributed live loads prescribed in
(2) above, or the following concentrated loads, whichever produces the greater stress.

All concentrated loads above have been assumed to be non-concurrent with uniform
live loads.

LOCATION CONCENTRATED LOAD
Elevator machine room gratings (on 2.0 inches square) 300 Ibs.
Floor areas and roofs with concrete (on 30 inches square) 2000 lbs.

200 Ibs.

Hatches, skylight ribs, and accessible ceilings (on 1.0 inch square)
Stair treads (on 2.0 inches square)
Roofs w/o concrete (on 6 inches square)

4. Live Load Reduction:

300 Ibs.
300 Ibs.

For design live loads of 100 psf or less: Except for places of public assembly, floors of
passenger car garages, and roofs, a structural member having a tributary area of K A

that is greater than 400 square feet, may be designed for a reduced live load, L, as
follows:

L = L,(0.25+/15/ KA, where

L,= basic design live load
A:= loaded area tributary to the member, square feet
K. = live load element factor as follows:
K,= 4 for interior columns and exterior columns without cantilever slabs
K= 3 for edge columns with cantilever slabs
K= 2 for corner columns with cantilever slabs, edge beams without
cantilever slabs, and interior beams
Ky= 1 for all others

L shall not be less than 0.50L for members supporting one floor and not less than
0.40L for members supporting two or more floors.

Places of public assembly, passenger car garages, and design live loads greater than

100 psf: for members supporting load from more than one floor may be designed for a

reduced live load equal to 0.80L but shall not be less than L as calculated above.

5. Wind Loads:

Basic Wind Speed (3-Second gust) = 93 mph (MRl = 50 years)
Wind Importance factor, lw = 1.0

Wind Exposure = C

Design wind pressures for main wind force resisting system in accordance with ASCE

7-05 Section 6

6. Earthquake Loads:
Seismic importance factor, | = 1.0
Spectral response acceleration at short periods, Ss = 0.281
Spectral response acceleration at 1-second period, ST = 0.073
Long-Period Transitional Period, T =6sec.
Site class = E
Design spectral response acceleration at short periods, Sds = 0.450
Design spectral response acceleration at 1-second period, Sd1 =0.170
Seismic design category = C
Basic Seismic force resisting system =Ordinary Reinforced Concrete Shear Walls
(N-S AND E-W DIRECTION)
Seismic Base Shear =386k (E-W direction)
=259k (N-S direction)
Seismic response coefficient, C =0.0276 (E-W direction)
=0.0184 (N-S direction)
Response Modification Coefficient = 5 (X direction)
= b (Y direction)
Analysis procedure = Modal Response Spectrum

MASONRY:

10.

11.

12.

13.

14.

15.

16.

All masonry work shall conform to the " " Building Code Requirements of
Masonry Structures” ACI 530-08.

The compressive strength of the masonry, f'm, shall be at least 1800 psi.
Unless otherwise approved by the Structural Engineer on the basis of prism
testing the components of the masonry shall have compressive strengths as
given below: 2000psi.

All concrete masonry units (CMU) shall conform to ASTM C90, grade N-1,
with an individual compressive strength of 2400 psi.

Mortar for block wall construction shall be Type M or S conforming to ASTM
C270.

Grout for piers and block walls shall conform to ASTM C476 with a minimum
compressive strength of 1800psi determined in accordance with the provisions
of ASTM C1019.

Reinforcing bars shall conform to ASTM A615, Grade 60, except bars to be
welded shall conform to ASTM A706.

Wire for joint reinforcing shall conform to ASTM A82, yield point = 70 ksi
(min.).

Unless noted otherwise provide minimum reinforcing per the Minimum
Reinforcing Table.

Provide bond beams with (2)-#5 continuous, at the top of parapets, at each
floor level, and where shown on the drawings.

Unless noted otherwise on plans, provide the following additional vertical
reinforcement in the cell immediately adjacent to each side of a masonry
opening and in the cell of discontinuous walls. These bars are to extend full
height of the wall or in the case of masonry openings at multi-story walls, from
story to level above to story level below the opening. For 6" and 8" CMU
Walls provide (2)-#5. For 10" and 12" CMU Walls provide (2)-#6.

Extend additional reinforcement a minimum of 36 bar diameters beyond the
opening.

The minimum length of lap for reinforcing bars embedded in grout is 48 bar
diameters, unless shown otherwise on the drawings.

Place reinforcing bars before grouting. Place grout in lifts not exceeding 5 feet.
Consolidate each lift by mechanical vibration. The next lift of the pour may be
made after the initial water loss and reconsolidation of the prior lift, while it is
still plastic.

Properly secure reinforcing bars to maintain the positions indicated on the
drawings. Bars to be located in center of cells unless otherwise noted.

All CMU shall be braced during construction for the governing code lateral
design loads until permanent restraints have been installed.

The following steps are to be followed when laying masonry in the
temperatures stated below:

MINIMUM REINFORCING MASONRY TABLE

VERTICAL HORIZONTAL:
6" and 8" CMU: 6" and 8" CMU:
<8' High 8'-12' High >12' High #9 Dur-o-wal Ladur ((2)-W1.7 wires) @16"0.c.
#4@24" #4@32" #5@48"
10" and 12" CMU: 10" and 12" CMU:
<8' High 8'-12' High >12' High 3/16" Dur-o-wal Ladur ((2)-W1.7 wires) @16"0.c.
#4@24" #5@32" #6@32"
Cold Weather Masonry Construction
Mean daily air .
temperature Instructions
Heat mixing water or aggregate to 70° F.
40°-32°F Protect masonry from rain or snow for 24 hours.
Heat mixing water and aggregate to 70° F. Provide wind breaks for
390 .90° F wind velocity in excess of 15 m.p.h. Cover masonry with insulating
blankets for 24 hours and provide heat sources on both sides of
masonry construction.
Heat mixing water and aggregate to 70° F. Provide enclosures and
Below 20° F heat to maintain 40° minimum temperature. Temperature of
masonry units must be 40° F minimum when laid. Maintain masonry
above 40° F for 24 hours by enclosures and supplemental heat.

FOUNDATIONS:

1. The foundation design is based on recommendations contained in the Geotechnical
Report by the Mueser Rutledge Consulting Engineers dated July 28, 2014. This
report is available to bidding Contractors for their information, however their
attention is directed to the limitations of the report described therein.

2. Individual pile plan locations to submit to the Structural Engineer for review prior to
fabrication of reinforcing for pile caps. Pile caps with piles driven out of plan
tolerance will require adjustment to cap size and reinforcing. Adjustments may also
be required at adjacent tie beams and grade beams. Plan dimensions shown for pile

caps on represent minimum requirements. structural drawings.

3. No concrete shall be placed in water or on frozen ground.

4, All finished foundation excavations shall be inspected and approved by the
Geotechnical Engineer or his designate before any concrete is placed.

b. Unless otherwise noted, all foundations and buttresses shall be centered under
supported members.

6. Carefully follow the requirements of the specifications for back fill under or
adjacent to any portion of the building.

7. Where foundation elements are to have fill on both sides, each side shall be filled
simultaneously, maintaining a common elevation.

8. Coordinate under floor drain requirements with architectural and mechanical
drawings and the requirements of the Geotechnical Engineer.

9. Contractor shall provide continuous control of surface and underground water as

required during construction such that the work is done in the dry. However, the
Contractor shall insure that ground water levels under adjacent structures are not
lowered by his construction techniques. Additionally, if so directed by notes in the
plans, the Contractor will continue to maintain a condition of no hydrostatic
pressure until sufficient building weight is in place to prevent flotation of any part @
the structure.

10.  Building walls retaining earth rely on the completed floor slabs for lateral support. If
required by the construction sequence, the Contractor shall temporarily brace all
building walls against which back fill is to be placed until all floor slabs supporting
the walls are in place and have attained at least 75% of their specified design
strength. Design of temporary braces shall be by a registered Structural Engineer in
the state of New York in the employ of the Contractor.

CAISSON AND PILE NOTES:

—

1. The caisson and pile design is based on recommendations contained in the
Geotechnical Report by the Mueser Rutledge Consulting Engineers dated July 28,
2014.

2. The design and installation of caissons, pile, pile caps, and related construction is

to conform to the requirements set forth in the New York City Building Code and
the specifications.

3. All caisson properties shall be verified by caisson inspection

4, See specification for caisson installation operations & caisson details on drawing
FO-20X series drawings.

5. Drilled caisson shafts shall be inspected and approved by the geotechnical

engineer prior to concrete placement. Each rock socket must be inspected by TV
camera to confirm quality of rock.

6. Concrete shall be placed in shafts using tremie placement, concrete must not be
allowed to free fall into the shaft. Refer to the specifications for additional
requirements.

7. All piles, caissons, and caisson & pile caps to be concentric with columns above
unless noted otherwise on plan.

8. Records of penetration and behavior of every caisson during installation shall be
submitted to the engineer of record.

9. Estimated caisson length is approximately 40 to 60 feet. Caisson length could

vary due to actual elevation of class 1c rock.

10.

11.

12.

13.

14.

15.

CONCRETE:

All concrete work shall conform to the 2008 edition of the ACI Building Code
Requirements for Reinforced Concrete (ACI 318) and the 2014 New York City
Building Code. In case of conflict, the New York City Building Code shall govern.
All concrete shall be controlled concrete, mixed and placed under the supervision
of an approved concrete testing agency.

Concrete shall be normal weight concrete unless otherwise noted with sand and
gravel aggregate, Type | or Type Il Portland Cement and minimum compressive
strength (f'c) in 28 days as specified in the Concrete Strength Table.

All concrete exposed to the weather or possible freeze/thaw action shall contain
an air entrainment admixture. Air content to be 6% + 1 1/2%.

All concrete shall be placed without horizontal construction joints, except where
specifically noted. Vertical construction joints and stops in shored concrete work
shall be made at midspan. Horizontal reinforcement shall be continuous through
vertical construction joints.

Construction joint locations other than shown on the drawings are permitted
subject to prior approval of the Engineer. Expansion joint and control joint
locations are mandatory as shown. Contractor shall submit drawings showing
intended placing sequences and locations of construction joints to the Engineer
for approval.

Pipes or conduits placed in slabs on grade shall not be placed closer than 3
diameters on centers and shall have an outside diameter less than 1/3 of the slab
thickness and be positioned so that they do not interfere with slab reinforcement.
Aluminum conduits shall not be placed in concrete. No conduits or pipes shall be
placed in composite slabs on metal deck.

All keys shall be 2" x 4" (nominal) unless otherwise shown on the drawings.
Concrete cast on sloped surfaces shall begin at the lowest elevation and continue
monolithically toward the higher elevations until the intended pour is completed.
No concrete shall be cast before review and approval of the reinforcing and
embedded items have been obtained from the Special Inspector.

All exposed edges of concrete members shall be chamfered 3/4" unless shown
otherwise on architectural drawings.

Concrete must reach the following percentages of its 28-day compressive
strength (f'c) before forms or shores may be removed: Pile caps....20%, Walls
and beam sides....20%, Columns....40% (1500psi min), Beam bottoms (if
shored)....70%, Floor systems....85%

Refer to architectural drawings for concrete finishes. Where finish is not
specified, conform to requirements of ACI 301 - "Specifications for Structural
Concrete for Buildings."

See architectural drawings for door and window openings, drips, washes,
reglets, concrete finishes, masonry anchors, and for miscellaneous embedded
plates, bolts, anchors, angles, etc.

The placement of sleeves, outlet boxes, box-outs, anchors, etc., for the
mechanical, electrical and plumbing trades is the responsibility of the trade
involved. However, any box-outs not covered by typical details in the structural
drawings shall be submitted for approval.

CONCRETE STRENGTH TABLE

Intended use 28 day strength, Other Requirements &

f ¢ (psi) Admixtures
Pile caps 4000
Grade beams 4000
Foundation strap beams 4000
Foundation Walls 4000
Slabs on grade 7000
Exposed parking floors, 5000 a)1.5Lbs/YD? Fiber Mesh b) Silica Fume (10%

Max) ¢)DCI or equal or all top bars to be epoxy
coated* on non-metallic chairs d) Max water -
cement ratio 0.4

driveways, ramps, sidewalks
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Columns and shear walls See Col. Schedule
CAISSON AND PILE CAPACITY SCHEDULE All (other) foundation concrete | 4000
CAISSON Framed slabs and beams 5000
OR PILE ?r(())“rﬂg TI_Erh(l)S'\lI(S)N L‘?‘r?ﬁé‘l' COMMENTS Fill concrete 4000
TYPE ( )« ) ) Mud mats 3500
4 TON * If contractor selects epoxy coated bars instead of DCI, bar lengths and lap splices shall be increased
C/i?SS%N 450 - 3 by a factor of 1.20.
100 TON
cAalssoN = 100 35 3
PILE ASTM A252 GR 50
HP12x53 = 100 3 3 STEEL
REINFORCING:
REINFORCING MATERIAL TABLE
1. Detailing of concrete reinforcement and accessories shall be in accordance with ACI Reinforcing element ASTM | Grade, Fy(ksi) Comments
315 - "Manual of Standard Practice for Detailing Reinforced Concrete Structures,” Reinforcing bars less than #11 A615 60
latest edition. In middle of concrete fill for stairs Fibermesh at 1 1/2#/cu. yd. may
2. Reinforcement shall be continuous through all construction joints unless otherwise (2x2 - W1.4 x W1.4) AT85 65 be substituted for WWF in stairs.
noted on drawings.
3. Provide and schedule with the shop drawings, all necessary accessories to hold

reinforcing securely in position. Minimum requirements shall be: High chairs....4'-0"
OC, Slab bolsters....4"'-0" OC. Support bars for high chairs shall be #5 min.

4, All continuous reinforcement shall have a minimum lap as required for a Class B
splice (AC1 318) unless noted otherwise.

5. W.W.F. shall be provided in flat sheets. All laps in W.W.F. shall be one mesh plus
two inches at splices.

6. Concrete protection for reinforcement including W.W.F. shall be provided as follows
unless otherwise shown on the drawings:

7. All'hooks shown on drawings shall be standard hooks unless noted otherwise.

8. Where continuous bars are called for, they shall run continuously around corners

and be lapped at necessary splices, or hooked at discontinuous ends. Lap lengths
shall be as given in the splice and development table. Lap beam top bars at mid-span
and beam bottom bars at supports, unless otherwise noted.

CONCRETE COVER TABLE (U.N.O.)
Condition Cover

Surfaces cast against earth 3 inches
Formed surfaces exposed #6 - #18 2 inches
to earth or weather. #5 bars and smaller 1 1/2 inches
Formed surfaces not exposed #11 bars and smaller 3/4 inches
tv‘v’ai?j';i‘;s":veather' Slabs, #14- #18 1 1/2 inches

beams, columns 1 1/2 inches
Slabs on grade (from top of slab) 1 1/2 inches
Slabs on metal deck Top 3/4 inches

Bottom 3/4 inches
Slabs on metal deck (Parking Top 1 1/2 inches
Levels or Parking Ramps Bottom 3/4 inches
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Special Inspection

Special Inspections Code/Section
Concrete - Cast-In-Place BC 1704.4
Masonry BC 1704.5

Soils - Fill placement & In-Place Density

BC 1704.7.2, BC 1704.7.3

Soils - Investigations (Borings/Test Pits)

(TR4)  BC1704.7.4

Pile Foundations & Drilled Pier Installation

(TR5)  BC 1704.8

Underpinning

BC 1704.9

Excavation - Sheeting, Shoring, and Bracing

BC 1704.19, BC 3304.4.1

SUBMITTALS:

1.- Submit substantiating data for each concrete mix design contemplated for use to the
Structural Engineer not less than six weeks prior to first concrete placement. Data for
each mix shall, as a minimum, include the following:

. Mix identification designation (unique for each mix submitted).

. Statement of intended use for mix.

. Mix proportions, including all admixtures used.

. Manufacturer's data and/or certifications verifying conformance of all mix
materials, including admixtures, with specified requirements.

. Wet and dry unit weight.

Entrained air content.

. Design slump.

. Required average strength qualification data per ACI 301 4.2.3.3 and 4.2.3.4. Submit
separate qualification data for each production facility which will supply concrete to

o O T o

S KQ -+~ O

Concrete Test Cylinders (TR 2) BC 1905.6

Concrete Design Mix (TR 3) BC 1905.3

SPECIAL INSPECTION - CONCRETE:

1.- Concrete inspection and testing will be made in accordance with building code
requirements, Contract Documents, and will include the following:

a.
b.
C.

Testing concrete for strength, slump, air content, temperature, and unit weight.

Marking and testing concrete cylinders, including furnishing cylinder containers for specimens.
Transporting and storing of all specimens involved in testing and inspection. Test cylinders are to
be transported to laboratory not later than 24 hours after casting, not earlier than 16 hours after
casting.

Inspection of mixing and placing of concrete at the site, including recording of: amount and
location of concrete placement, method of placing concrete, and any other pertinent information.

2.- The Testing laboratory will take specimens as follows: At least one set of four cylinders
for each 50 cubic yards or fraction thereof of each class of concrete, but not less than
one set for any one day's operations.

For concrete placed by pumping, test specimens and concrete used for determination of slump, air
content, and weight are to be taken at the point of placement of concrete into the forms.

b. Samples will be obtained in accordance with ASTM C172.

Marking, curing and subsequent handling of test cylinders, except as modified herein, shall be in
accordance with ASTM C31. Testing shall be in accordance with ASTM C39.

The cylinders shall be placed in laboratory storage under moist curing conditions at approximately
70 degrees F within 24 hours after molding, and maintain therein until tested. Tests will be as
follows:

1.) Marking, curing and subsequent handling of test cylinders, except as modified herein, shall
be in accordance with ASTM C31. Testing shall be in accordance with ASTM C39.

2.) Two cylinders shall be tested at 28 days for acceptance. The acceptance test results shall
be the average strength of these two cylinders.

3.) One cylinder shall be kept for eventual testing at 56 days to verify any marginal results of
28-day tests. If not required to be tested, cylinder will be discarded after 28 days.

3.- Test Reports: Reports of cylinder tests shall be submitted as specified herein within five
days of laboratory testing. Test reports shall, as a minimum, include:

a. Results of field testing at time of sampling including date and time of sampling, amount of water added at site
prior to sampling, ambient air temperature and concrete temperature, concrete slump and air content, and
concrete wet unit weight.

b. For concrete placed by pumping, test specimens and concrete used for determination of slump, air content,
and weight are to be taken at the point of placement of concrete into the forms.

c. Results of laboratory testing including date test specimens were transported to laboratory, date compressive
strength of tested cylinders, and specified design strength of concrete represented by the test.

4.- Additional Testing: Contractor shall bear the cost of testing and inspection resulting as a
consequence of the following:

a.Work not in compliance with the Contract Documents.

b.Testing requested by the Contractor or Subcontractor such as additional cylinders for early breaks, etc.

c. Testing to verify the adequacy of work done without prior notice, without proper supervision, or
contrary to standard construction practice.

5.- Reinforcing Steel Inspection: Concrete reinforcing shall be inspected prior to closing of
concrete form work or placing of concrete. Inspector to verify size, spacing, quantity of
reinforcing per latest contract documents.

SPECIAL INSPECTION - POST INSTALLED INSERTS:

1.- The Testing Agency shall inspect self-expanding, drilled-in inserts shown on the
structural drawings as follows:

a.

Self-Expanding Inserts: Prior to installation, the Testing Agency shall determine that the installing contractor
has the proper materials and equipment for drilling holes in the receiving surface of required diameter and
length.

. Epoxy-Bonded Inserts: The Testing Agency shall be present at the site to observe the installation of

the first 10 inserts placed. Such observation shall be to ensure that drilled holes are of required
diameter and depth, holes are properly cleaned prior to the installation of the insert, and that holes
are completely filled with properly mixed epoxy after installation.

2.- All inserts shall be visually inspected after installation to ensure that they been installed

perpendicular to the receiving surface and to proper depth.

.- Inspect 10% of all inserts at each level for a tension load of 150% of the manufacturer's

recommended allowable working loads in tension. If at any time the number of rejectable
inserts exceeds 10% of the number of inserts tested at that level, all inserts in that group
shall be tested by the same method and this 100% testing rate shall be continued until
10% or less of the inserts tested in a group are found to be rejectable. Cost of additional
testing required by this paragraph shall be borne by the contractor.

the project.

.- Submit shop drawings for fabrication, bending and placement of concrete reinforcement.

Comply with ACI Detailing Manual (SP 66). Provide 1/4" scale elevations of all walls with
reinforcing shown.

- Submit Structural Steel shop drawings. Clearly indicate profiles, sizes, spacing and

locations of structural members, connections, attachments, anchorages, framed
openings, size and type of fasteners, cambers, and clearances. Indicate welded
connections using standard AWS welding symbols. Clearly indicate net weld lengths,
sizes, and welding sequences. Clearly identify all high strength bolts not required to be
tensioned (installed "snug tight" and identified by AISC).

- Submit Metal Deck shop drawings. Indicate decking plan, deck profile, dimensions, gage,

anchorage, supports, projections, openings and reinforcement, finishes, applicable details
and accessories, type, locations and size of welds.

- Furnish wood truss shop drawings. Indicate truss framing plans, pitch, span and spacing

of trusses, gauge thickness, nominal sizes and location of connectors at joints, bearing
and anchored details, framed openings, permanent bracing and bridging and all related
items. Submit Manufacturer's instructions on lateral bracing with shop drawings. Submit
calculations performed by [Massachusetts] professional engineer.

- Submit light gage steel framing shop drawings. Clearly indicate profiles, sizes, spacing

and locations of members, connections, attachments, anchorages, framed openings, size
and type of fasteners. Indicate welded connections using standard AWS welding
symbols.
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