
FILE NAME

"Report.VCP.v00674.2013-01-04.SMP.Site2.pdf"

NOTE

Contains folded images. Images must be copied in their entirety. 

Images may contain color.

Documents must be returned in the same arrangement in which they 

were received.

*Please return electronic copies to Sally Dewes*



Howland Hook Marine Terminal -  Port Ivory Facility 
Site 2

_____________________40 Western Avenue, Staten Island, New York_____________________

Site Management Plan
NYSDEC VCP Site Number: 00674-2

Prepared for:

The Port Authority of New York and New Jersey

SXF.oO\7 ©  KM]

Revisions to Final Approved Site Management Plan:

Revision # Submitted Date Summary of Revision DEC Approval Date

<

January 2013



Howland Hook Marine Terminal -  Port Ivory Facility 
Site 2

_____________________40 Western Avenue, Staten Island, New York_____________________

Site Management Plan
NYSDEC VCP Site Number: 00674-2

Prepared for:

The Port Authority of New York and New Jersey

THE PDHT AUTHORITY
u£F Kit/ ©  i.?ryi

Revisions to Final Approved Site Management Plan:

Revision # Submitted Date Summary of Revision DEC Approval Date

January 2013

f i !

J 1 JAN -  4 2012
u

REM ED IAL riLTiEAU B



CERTIFICATION

I fy/A i'p c e rtify  th a t I am  cu rren tly  a N Y S  reg is te red  p ro fe ss io n a l e n g in e e r  as

d e fin ed  in  6 N Y C R R  P a rt 375 an d  th a t th is  S ite  M a n a g e m e n t P lan  (S M P ) fo r  S ite  2 (V C P  

S ite 0 0 6 7 4 -2 ) o f  the  H o w lan d  H o o k  M arin e  T e rm in a l -  P o rt Iv o ry  F a c ility  w as p rep a red  

in ac c o rd a n ce  w ith  a ll ap p lic a b le  sta tu tes  and  reg u la tio n s  an d  in su b s tan tia l co n fo rm an ce  

w ith  th e  D E R  T ech n ica l G u id an ce  fo r  S ite In v es tig a tio n  an d  R e m e d ia tio n  fD E R -1 0 ).

N Y S  P ro fe ss io n a l E n g in e e r  N o . 068884-1



The Port Authority of New York and New Jersey

SITE MANAGEMENT PLAN 
Site 2 (VCP Site 00674-2) 

Howland Hook Marine Terminal - Port Ivory Facility 
40 Western Avenue, Staten Island, New York

January 2013



SITE MANAGEMENT PLAN 
SITE 2 (VCP SITE 00674-2)

HOWLAND HOOK MARINE TERMINAL -  PORT IVORY FACILITY 
40 WESTERN AVENUE, STATEN ISLAND, NEW YORK

TABLE OF CONTENTS

1.0 EXECUTIVE SUMMARY.................................................................................................................. 1

2.0 INTRODUCTION..................................................................................................................................3
2.1 G enera l........................................................................................................................................................................... 3
2.2 P urpose............................................................................................................................................................................4
2.3 R ev isions....................................................................................................................................................   5
2.4 Site Location and B ackground................................................................................................................................ 5

2.4.1 Site D escription......................................................................................................................................6
2.4.2 Site Specific H ydrogeology ............................................................................................................... 7

3.0 SITE HISTORY AND SUMMARY OF ENVIRONMENTAL INVESTIGATIONS 9
3.1 Interim Remedial M easure (IRM ) and Rem edial A c tio n s ............................................................................ 10

3.1.1 A O C-A rea A ........................................................................................................................................ 10
3.1.2 A O C-A rea B ........................................................................................................................................ 11
3.1.3 A O C-U ST 7 ......................................................................................................................................... 11
3.1.4 A O C -Form er Structures (V icinity o f  F S -1 B )............................................................................. 12
3.1.5 A O C -O P -1 ............................................................................................................................................12
3.1.6 A O C -B uild ingN o. 2 0 ........................................................................................................................12
3.1.7 A O C -B uild ingN os. 3 2 /3 2 A ............................................................................................................ 13
3.1.8 A O C-Stain 3 ........................................................................................................................................ 13
3.1.9 A O C-W estern A rea.............................................................................................................................14
3.1.10 A O C-Southem  A rea........................................................................................................................... 14
3.1.11 Engineering Control (EC) and Institutional Control ( IC ) ........................................................15

4.0 REMAINING IMPACTS................................................................................................................... 16
4.1 S o il................................................................................................................................................................................. 16
4.2 G roundw ater.................................................................................................................................................................16
4.3 Surface W ater.............................................................................................................................................................. 17
4.4 S ed im en t...................................................................................................................................................................... 17
4.5 Soil Vapor and Indoor A ir .......................................................................................................................................18

5.0 ENGINEERING CONTROL/INSTITUTIONAL CONTROL (EC/IC) PLAN..................... 20
5.1 Engineering C ontro l................................................................................................................................................ 21
5.2 Institutional Control (IC )......................................................................................................................................... 22
5.3 Excavation W ork Plan (E W P )...............................................................................................................................22
5.4 Inspections o f  the Engineering Control (E C ).....................................................................................................24
5.5 N otifications................................................................................................................................................................25
5.6 Contingency P la n .......................................................................................................................................................26



SITE MANAGEMENT PLAN 
SITE 2 (VCP SITE 00674-2)

HOWLAND HOOK MARINE TERMINAL -  PORT IVORY FACILITY 
40 WESTERN AVENUE, STATEN ISLAND, NEW YORK

TABLE OF CONTENTS (CONTINUED)

6.0 MONITORING PLAN........................................................................................................................28
6.1 Inspection o f  the Environm ental Cap ................................................................................................................ 28
6.2 M edia M o n ito ring ..................................................................................................................................................... 29

6.2.1 M onitoring Well Installation and G roundw ater M onitoring.....................  29
6.2.2 Surface W ater M onito ring ................................................................................................................ 31
6.2.3 Sedim ent Sam pling .................................................. ,....................................................................... 32

6.3 Quality A ssurance/Q uality C ontrol...................................................................................................................... 33

7.0 OPERATION AND MAINTENANCE PLAN................................................................................36
7.1 O&M M onitoring F re q u e n c y ................................................................................................................................36
7.2 O&M M onitoring and LNAPL Removal P ro ced u res.....................................................................................36

8.0 PERIODIC REVIEW REPORT (PRR).......................................................................................... 38

9.0 CORRECTIVE MEASURES PLAN............................................................................................... 40

LIST OF FIGURES

F igu re  1 -  S ite  L o ca tio n  M ap
Figure 2 -  S u rv ey  B o u n d ary  w ith  M etes  and  B ounds 
F igure 3 -  S h a llo w  G ro u n d w a te r  S u rface  E lev a tio n  C o n to u r M ap  
F igure 4 -  D eep  G ro u n d w a te r  S u rface  E lev a tio n  C o n to u r  M ap  
F ig u re  5 -  G ro u n d w a te r  and  S u rface  W ate r M o n ito r in g  L o ca tio n s  
F ig u re  6 -  E n g in ee rin g  C o n tro l M ap  - E n v iro n m en ta l C ap

LIST OF TABLES

T ab le  1 -  S u m m ary  o f  A reas  o f  C o n c e rn  (A O C s)
T ab le  2 -  R em ain in g  Im p ac ts  
T ab le  3 -  E m erg en cy  C o n tac ts

LIST OF APPENDICES

A p p en d ix  A -  E x cav a tio n  W o rk  P lan  
A p p en d ix  B -  D eed R estric tio n  
A p p en d ix  C -  D irec tions to  H osp ita l 
A ppen d ix  D -  H A S P  an d  C A M P

in



SITE MANAGEMENT PLAN 
SITE 2 (VCP SITE 00674-2)

HOWLAND HOOK MARINE TERMINAL -  PORT IVORY FACILITY 
40 WESTERN AVENUE, STATEN ISLAND, NEW YORK

1.0 EXECUTIVE SUMMARY

This Site M anagem ent Plan (SM P) was prepared for V oluntary Cleanup Program  (V CP) Site 2 (the site), 

which is a portion o f  the H ow land Hook M arine Term inal (H H M T) - Port Ivory Facility located at 40 

W estern A venue, Staten Island, R ichm ond County, N ew  York. The site is ow ned by The Port Authority 

o f  New York and N ew  Jersey (the Port A uthority) and constitutes 28.6 acres o f  the 123.75-acre H H M T - 

Port Ivory Facility. Proctor and Gam ble (P&G), the form er site owner, began reclaim ing the site from  

m arshland and im proving the site in 1906 to 1907. As a result o f  P& G ’s industrial land use from  

approxim ately 1908 to 1990, soil and groundw ater were im pacted by m etals and organic com pounds. The 

Rem edial A ction W ork Plan for Site 2 required the construction o f  an environm ental cap, and the 

establishm ent o f  a  site-wide Deed Restriction. The Rem edial A ction has been im plem ented and the D eed 

Restriction is provided in A ppendix B o f  this SMP.

This SMP is necessary to ensure that the environmental cap, an engineering control (EC), and the Deed 

Restriction, an institutional control (IC), remain protective o f  human health and the environm ent 

considering rem aining impacts at the site. In addition to docum enting the EC and the IC, this SM P 

sum m arizes the  site setting, regulatory history, and com pleted rem edial actions; docum ents the rem aining 

impacts at the site; describes the post-remedial m onitoring program; and, specifies actions to be 

im plem ented in the event that the EC is tem porarily breached.

The environm ental cap consists o f  concrete pavement, asphalt pavem ent, existing buildings, or one foot 

o f  crushed stone. Concrete pavem ent, asphalt pavement, or one foot o f  crushed stone w ere placed 

throughout A rea 2A, except in landscaped/vegetated areas situated within the secure, fenced, and gated 

HHM T - Port Ivory Facility or in areas containing existing buildings. Asphalt pavem ent or one foot o f  

crushed stone was also placed throughout Area 2B, except in landscaped/vegetated areas w hich are tidal 

wetlands buffer zones (defined as “adjacent areas”, refer to 6 N Y C R R  661,4(b)(l )(i)). The environm ental 

cap prevents contact with im pacted soil and groundw ater that rem ains at the site. The IC will restrict 

disturbance o f  the environm ental cap and use or developm ent o f  the tidal wetland buffer zones and 

landscaped/vegetated areas, and will lim it the use o f  groundw ater at the site in perpetuity.

To ensure that the environm ental cap and 1C remain protective o f  human health and the environm ent, 

periodic groundw ater and surface w ater monitoring and periodic inspections o f  the environm ental cap 

will be conducted. The periodic m onitoring and inspections will continue until the NYSDEC notifies the 

Port Authority in w riting that periodic monitoring is no longer required. Additionally, the SM P requires
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that the Port A uthority follow  the Excavation W ork Plan (EW P) if  the environmental cap is disturbed. 

Any disturbance below  the bottom  o f  the cap will require notification. N otification requirem ents are 

described in Section 5.5. All wastes will be m anaged and disposed o f  in accordance with the Excavation 

W ork Plan (EW P), incorporated in this SMP. All parties conducting intrusive work shall im plem ent a 

health and safety plan to lim it exposure o f  on-site personnel and the surrounding com m unity to 

contam inants rem aining at the site. Upon com pletion o f  the work, including em ergency repairs, the cap 

shall be restored and the N Y SD EC Project M anager shall be notified.
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2.0 INTRODUCTION

This docum ent is required as an elem ent o f  the rem edial program  at Site 2 o f  the H ow land H ook M arine 

Term inal - Port Ivory Facility (H H M T - Port Ivory Facility) under the N ew  Y ork State (N Y S) V oluntary 

Cleanup Program  (V CP) adm inistered by the N ew  Y ork State Departm ent o f  Environm ental 

C onservation (NYSDEC). Site 2 (the site) was rem ediated in accordance w ith the Voluntary Cleanup 

Program (V C P) under V oluntary Cleanup Agreem ent (VCA) N um ber W 2-0986-02-04 for Site N um ber 

V-00674-2. The V C A  was executed on June 18, 2004 and has not been amended.

2.1 General

The Port Authority o f  New  Y ork and New Jersey (the Port Authority) entered into a VCA  with the 

N YSDEC to rem ediate a 28.6-acre portion o f  the H H M T - Port Ivory Facility. The VCA  required the 

Port Authority to investigate and rem ediate contam inated m edia at Site 2 (the site). F igure 1 shows the 

site location and Figure 2 shows the site boundaries, including the metes and bounds.

A fter com pletion o f  the interim rem edial measure (IRM ), described in Sections 3.1.1 through 3.1.9, and 

im plem entation o f  the Remedial Action W ork Plan (RAW P), described in Section 3.1.10, im pacted soil 

and groundw ater rem ain in the subsurface at the site. These impacts may potentially result in the 

m igration o f  volatile organic vapors into occupied buildings at the site. This SM P was prepared to 

manage rem aining im pacts at the site while the Deed Restriction rem ains in place. All reports associated 

with the site can be viewed by contacting the N Y SD EC or its successor agency responsible for 

environm ental protection in N ew  York State.

Hatch M ott M cD onald (HM M ) is the source o f  the original (N ovem ber 2011) SM P and prepared the 

m ajority o f  the content o f  this docum ent in accordance with the requirem ents in N Y SD EC DER-10 

(Technical G uidance for Site Investigation and Rem ediation) dated D ecem ber 2002 and the guidelines 

provided by the N YSDEC and the New York State Departm ent o f  Health (NYSDOH). This SM P 

sum m arizes the IRM conducted to date, the rem edial actions conducted as per the RAW P, and the 

rem aining im pacts at the site, and addresses the m eans for im plem enting the IC and EC that are required 

for the site.

3
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2.2 Purpose

The site contains im pacted soil and groundw ater which rem ain after com pletion o f  the IRM  and remedial 

action. The EC has been incorporated into the site rem edy to  control exposure to rem aining impacts 

during the use o f  the site and to  ensure protection o f  public health and the environment. The recorded 

Deed Restriction is the established 1C. The IC and this SM P place restrictions on site use and m andate 

operation, m aintenance, m onitoring, and reporting m easures for the EC. The EC for the site is the 

environm ental cap. The environm ental cap is com prised o f  cover m aterial. At different locations at the 

site, the cover consists o f  crushed stone, concrete, asphalt, or existing buildings. The crushed stone was 

placed on approxim ately 10% o f  the site, the concrete was placed on approxim ately 3% o f  the site, and 

the asphalt was placed on approxim ately 69%  o f  the site. In addition, 13% o f  the site is transition 

area/buffer zone associated w ith tidal w etlands and surface water drainage ditches, and 2%  is 

landscaped/vegetated areas w ithin a fence line. The rem aining 3% is covered with site buildings. The 

environm ental cap was constructed in A rea 2A by R ailroad Construction Corporation (RCC) as part o f  

site developm ent activities in 2006. The environm ental cap in Area 2B was constructed by Drill 

Construction in M ay 2010.

This SM P has been approved by the N Y SD EC, and com pliance with this SMP is required until the 

NYSDEC confirm s in writing that com plying with the SM P is no longer necessary. A dditionally, this 

SMP may only be revised with the approval o f  the NY SD EC.

This SMP provides a detailed description o f  all procedures required to manage soil and groundw ater 

impacts rem aining at the site after com pletion o f  the IRM and remedial action. Such procedures include 

the following: 1) im plem entation and m anagem ent o f  the EC and the 1C; 2) periodic m onitoring o f  

environmental media; 3) perform ance o f  periodic inspections, certification o f  inspection results, and 

submittal o f  Periodic Review Reports (PRRs); and, 4) com pletion o f  investigations and/or remedial 

actions if  mobile LNAPL is encountered during future repairs or upgrades at the Site. The periodic 

m onitoring and inspections will continue until the N Y SD EC notifies the Port Authority in writing that 

both are no longer required.

The procedures are detailed in the two plans included as part o f  the overall SMP: an EC/IC Plan (Section 

5) and a M onitoring Plan (Section 6). The SM P also includes a description o f  the PRRs (Section 8) for 

the periodic submittal o f  data, inform ation, recom m endations, and certifications to the NY SD EC. It is 

important to note that failure to properly im plem ent this SM P could result in the revocation o f  the Release
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Letter. Such a failure would be a violation o f  the V CA  (A greem ent N um ber W 2-0986-02-04 and Site 

N um ber V -00674-2) for the site, and the Port Authority w ould be subject to applicable penalties.

2.3 Revisions

R evisions to this SM P will be proposed in w riting to  the N Y SD E C ’s Project M anager for the site, 

currently M s. Sally Dewes o f  NYSDEC, D ivision o f  Environm ental Rem ediation and the N Y SD O H ’s 

Project M anager, currently M s. Stephanie Selmer. The N Y SD EC  will approve in w riting any changes to 

the SMP.

2.4 Site Location and Background

The site is a portion o f  the H H M T - Port Ivory Facility, which is located at 40 W estern Avenue, Staten 

Island, R ichm ond County, N ew  York. The HHM T - Port Ivory Facility consists o f  three parcels; Block 

1309, Lot 10; B lock 1338, Lot 1; and Block 1400, Lot 1, which were purchased from  P&G in 2000. 

Public roadw ays separate the three parcels: W estern A venue separates Block 1400, Lot 1 from Block 

1338, Lot 1 and Richmond Terrace separates Block 1309, Lot 10 from Block 1338, Lot 1 and Block 

1400, Lot 1. As shown on Figure 1, the HHM T - Port Ivory Facility is bordered by Bridge Creek to the 

west, the A rthur Kill to the north, wetlands and undeveloped land to the east, and railroad tracks to the 

south.

The Port A uthority is in the process o f  redeveloping the HHM T - Port Ivory Facility for industrial use; 

specifically, the Port Authority intends to utilize the Site as an intermodal facility. With regard to the 

HHM T - Port Ivory Facility, an intermodal facility is defined as a facility w here cargo transported by ship 

is transferred to rail or truck for transport to interm ediate or f  nal destinations.

As part o f  the HHM T - Port Ivory Facility redevelopm ent, the Port Authority entered into the N Y SD EC 

VCP in June 2004. The Port A uthority’s objective for entering into the VCP was to investigate and 

rem ediate ( if  necessary) metals and organic com pounds in soil, surface water, sedim ent, and/or 

groundw ater with NY SD EC oversight. The presence o f  these substances is attributable to  prior Facility 

operations by P&G that w ere/are unrelated to the Port A uthority. The Port Authority has established 

different redevelopm ent schedules for different areas at the HHM T - Port Ivory Facility, and the 

N YSDEC agreed to expedite the review o f inform ation pertaining to these areas. Thus, the Port Authority 

agreed to establish three VCP Sites at the facility and to present assessm ent, investigation, and remedial 

action inform ation/docum entation for each site. The sites have been defined as follows: Site 1 consists o f 

the northw estern portion o f  B lock 1400, Lot 1; Site 2 consists o f  the eastern and southern portions o f
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Block 1400, Lot 1 (A rea 2A) and the southern portion o f  B lock 1338, Lot 1 (Area 2B); Site 3 consists o f  

the central and northern portions o f  B lock 1338, Lot 1 (A rea 3A), and Block 1309, Lot 10 (A rea 3 B). The 

VCP agreem ent for Site 3 (A rea 3A) form erly know n as Site 3 (VCP agreem ent for Site V-00675-2, VCP 

Index N um ber W 2-0987-02-04) was revised to  incorporate Site 3 (A rea 3B), form erly known as Site 4, on 

January 4, 2007. H ereinafter, Site 2 (A rea 2A ) will be referred to as “A rea 2A ” and Site 2 (A rea 2B) as 

“Area 2B .” Figure 1 depicts the locations o f  the three sites. F igure 2 shows the boundaries, including the 

m etes and bounds.

2.4.1 Site Description

The Site consists o f  A rea 2A (23.94 acres) and A rea 2B (4.66 acres) encom passing 28.6 acres o f  the 

123.75-acre HHM T - Port Ivory Facility. A rea 2A and A rea 2B are non-contiguous areas o f  land 

transected by W estern Avenue, which extends in a north-south direction and separates Block 1400, Lot 1 

from Block 1338, Lot 1. A rea 2A, which is located to the west o f  W estern Avenue, is bordered by 

Richmond Terrace to the north, W estern Avenue to the east, Bridge Creek to the south and southwest, and 

Site 1 to the west. V ehicular access to the northern portion o f  Area 2A is provided from  Richmond 

Terrace, while access to the southern portion o f  A rea 2A is provided from W estern Avenue. Building No. 

41, Building N o. 45, and a m odular building situated in the footprint o f  form er B uilding No. 40 are the 

only rem aining structures currently in A rea 2A. O therw ise, no im provements other than parking areas 

and railroad spurs are present in Area 2A. Area 2A is generally flat and is paved with asphalt or concrete 

except for landscaped/vegetated areas that are enclosed w ithin the HHM T - Port Ivory fence line. Area 

2A is used for the storage and transportation o f  containers, except that the rem aining buildings are used 

for office space.

Area 2B, which is east o f  W estern Avenue and is bordered by Site 3 (Area 3A) to the north, a marsh to 

the east, an unnam ed tributary o f  Bridge Creek to  the south, and W estern Avenue to the west. V ehicular 

access to Area 2B is provided by an access road from W estern Avenue and from a paved roadway 

extending south from Site 3 (A rea 3A). The im provem ents in Area 2B consist o f an access drive and 

railroad spurs. Area 2B is generally flat and, except for landscaped/vegetated areas, is either paved with 

asphalt or covered with crushed stone. The unnam ed tributary to Bridge Creek is tidally influenced and 

the vegetated land im m ediately adjacent to the stream  is tidal wetlands. Based on NYSDEC regulations (6 

NYCRR Part 661), the buffer zone/transition area for this wetlands area extends from the wetlands 

boundary to 150 feet inland from the wetlands boundary. Two tidally-influenced drainage ditches are
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present in A rea 2B; although not regulated wetlands, these ditches also have associated 150-foot buffer 

zones. Figure 2 shows the Site 2 boundaries, including m etes and bounds.

2.4.2 Site Specific Hydrogeology

O verburden m aterials at the site, as well as at the rem ainder o f  the H H M T - Port Ivory Facility, include a 

com plex o f  stratified drift, glacial till, tidal marsh deposits, and anthropogenic fill. B ased on the results o f  

the investigations, the follow ing strata have been encountered (strata are listed from  the land surface 

downwards): (1) fill consisting o f  sand, silt, clay, and gravel in a generally loose condition mixed with 

carbonaceous m aterial and/or vegetative, wood, brick, concrete, and glass debris that is present 

throughout Site 2 with a m axim um  thickness o f  about 19.5 feet; (2) m eadowm at substratum  consisting o f  

organic clays and peat com prised o f  tidal marsh deposits, to a m axim um  thickness o f  approxim ately 27 

feet; (3) sand deposits consisting o f  loose to medium  dense sand from m arine or glacio-fluvial deposits 

ranging in thickness from  5 to 16 feet; (4) glacial clay and silt deposits with lenses o f  sand and gravel 

ranging in thickness from less than 10 to approxim ately 60 feet; and, (5) weathered shale. The 

Com prehensive Remedial Investigation Report (CRIR) confirm ed that unconsolidated m aterials at Site 2 

are consistent w ith docum ented regional conditions.

Based on the CRIR, the general hydrogeologic regime in overburden saturated zones consists o f  tw o 

components: an upper w ater bearing zone (W BZ), com prised o f  unconsolidated m aterials (indigenous 

granular soils, operational by-product fill, and/or non-indigenous fill m aterials) and a deeper W BZ 

com prised o f  native glacio-fluvial sediments (i.e., gravel, sand, silt and clay). A discontinuous 

m eadow m at (i.e., peat) layer, the top o f which occurs at approxim ately 6 to 25 feet below the ground 

surface (bgs), separates these W BZs. The m eadowm at layer was encountered in the m ajority o f  the soil 

borings installed at Site 2.

The shallow  W BZ exhibits a hydraulic gradient o f  variable orientation and m agnitude, reflecting the 

heterogeneous nature o f  the fill materials. The shallow groundw ater elevation contour m ap (see Figure 3) 

indicates that the horizontal com ponent o f  the hydraulic gradient varies in m agnitude from 0.0025 to

0.0080 feet per foot (ft/ft) across A rea 2A and is approxim ately 0.0014 across A rea 2B. The direction o f  

the horizontal com ponent o f  the hydraulic gradient in the northern portion o f  Area 2A is tow ards the north 

to northeast and that in the central and southern portions o f  Area 2A and in Area 2B is tow ards the south 

to southwest. A groundw ater flow  divide is oriented northw est-southeast across the northern portion o f  

Area 2A. In the shallow  WBZ, groundwater at Area 2A is believed to flow towards and discharge into 

Bridge Creek and the A rthur Kill. At Area 2B, groundw ater in the shallow W BZ is anticipated to flow
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towards and discharge into Bridge Creek and the unnam ed tributary to Bridge Creek. Shallow 

groundw ater elevations at A rea 2A range from  approxim ately four to 10.32 feet above mean sea level 

(AM SL) and range from  approxim ately 4.5 to 5.24 feet A M SL at A rea 2B.

As shown on Figure 4, the horizontal com ponent o f  the hydraulic gradient in the deeper W BZ is more 

uniform. The horizontal com ponent o f  the hydraulic gradient varies in m agnitude from 0.0012 to 0.0024 

generally tow ards the west, southwest, and northw est at A rea 2A and towards the south to south- 

southw est at A rea 2B. The resulting groundw ater flow  is generally tow ards Bridge Creek, though 

groundwater in the deeper W BZ at Area 2B may discharge into the unnam ed tributary to Bridge Creek.

The vertical com ponent o f  the hydraulic gradient is dow nw ards at both well pairs (PG -PA -M W -7 & 7D 

and PG -PA -M W -15 & 15D) gauged at Site 2. The m agnitude o f  the vertical com ponent o f  the hydraulic 

gradient is 0.096 foot at well pair PG-PA-M W -7 & 7D and is 0.003 foot at well pair PG -PA -M W -15 &
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3.0 SITE HISTORY AND SUMMARY OF ENVIRONMENTAL INVESTIGATIONS

The Port Authority purchased the HHM T - Port Ivory Facility from P&G in 2000. P& G  used the Facility 

for the m anufacture, warehousing, and distribution o f  edible oils, baking mixes, orange ju ice, and other 

foodstuffs; m anufacture, warehousing, and distribution o f  soaps and cleaning products; and, burning o f  

wood chips for fuel. In addition, num erous easem ents w ere established by various energy com panies for 

underground pipelines that conveyed petroleum  products. O perations at the HHM T - Port Ivory Facility 

began in or about 1908 and continued through approxim ately 1990.

Site 2 was developed in 1906-1907 based on inform ation provided by P&G. Specifically, A rea 2A was 

the location o f  the m anufacturing buildings, the boilers, the rail yard, locom otive m aintenance buildings, 

raw product m anufacturing/storage, and other activities associated with the processing, packaging, and 

storage o f  products from the early 1900s to the closure o f  activities. A pproxim ately 32 buildings were 

located in A rea 2A. N um erous railroad spurs extended approxim ately north-south through portions o f  

A rea 2A. The follow ing m aterials were stored in ASTs located in Area 2A: caustics, various vegetable 

and fish oils, fuel oil, waste oil, soap, spent acids, spent nickel catalyst, grease, coke, hydrogen, and rosin. 

USTs w ere encountered in four areas in Area 2A. The UST contents included petroleum  oils, ethanol, and 

enzymes.

Area 2B consisted prim arily o f  railways. The southernm ost portions o f  Buildings Nos. 70-75 w ere 

located in A rea 2B and were used in process operations perform ed by the Citrus Hill and Duncan Hines 

divisions o f  P&G. N o ASTs or USTs were reportedly located in Area 2B. Additional details regarding 

form er land use and operational history at the site are provided in the CRIR.

After cessation o f  P&G operations at the site, the Port Authority purchased the property and rem oved 

most o f  the rem aining infrastructure at Site 2. The Port Authority retained HMM to conduct the 

necessary environm ental investigations. H M M ’s environm ental evaluation efforts at the site included the 

perform ance o f  a Phase I Environm ental Site A ssessm ent (Phase I ESA) with a supplemental file review, 

a Site Investigation (SI), a Remedial Investigation (RI), a Supplem ental Remedial Investigation (SRI) and 

a Focused Supplem ental Remedial Investigation (FSRI). The results o f  these investigations are 

sum m arized in the CRIR dated April 2008.

Both the Phase I ESA and the SI were conducted prior to the Port A uthority’s purchase o f  the Facility in 

D ecem ber 2000, while the RI and SRI were conducted subsequent to the transfer o f  the property from
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P& G to the Port A uthority. The RI and SRI w ere conducted to characterize the nature and extent o f  

im pacts in environm ental m edia at and im m ediately adjacent to the site. B ased on the results o f  the RI 

and SRI, the Port A uthority identified 24 AO Cs at Site 2. The locations o f  the 24 AOCs are shown on 

Figure 5. Table 1 describes previous structures and land uses at each AOC, sum m arizes the scope and 

results o f  the environm ental investigations in each AOC, and provides the rationale for closing each 

AOC.

B.l Interim Remedial Measure (IRM) and Remedial Actions

The Port Authority com pleted an IRM  consisting o f  soil excavation and off-site disposal at nine AOCs. 

The IRM was com pleted to address petroleum  im pacts in A OC-UST-7, A O C-Building No. 20, AOC- 

Building Nos. 32/32A, A O C-A rea A, A O C-A rea B, AOC-O P-1, AO C-W estern Area, and A O C-Southern 

Area. In addition, soil im pacted by m etals and SVOCs was excavated from AOC-Stain 3, located adjacent 

to Building 20, and was transported off-site for disposal. Separate IRM reports were not generated; 

however, the IRM is docum ented in the CRIR and is sum m arized below in Sections 3.1.1 through 3.1.10.

The limits o f  the excavations are shown on Figure 5. All excavations were backfilled using on-site 

m aterials that did not exhibit elevated volatile organic vapors as measured using a photoionization 

detector, and did not appear to be im pacted based on field screening and inspection. All soil containing 

LNAPL was transported off-site for disposal.

In addition to soil excavation, the Port Authority has constructed an engineering control (EC) and 

established an institutional control (IC) for Site 2. The EC and IC are discussed in Section 3.1.11.

3.1.1 AO C -A rea  A

AOC-Area A is located southw est o f  form er Building #16 (Site 1) and in the vicinity o f  several form er 

ASTs. During the initial (Sl-phase) investigation o f  A O C-A rea A, petroleum impacts were encountered at 

two locations (A -l and A-5). In 2003, the Port Authority excavated 3,306 cubic yards o f  petroleum - 

impacted soil from a 28,000-square-foot area in A O C-A rea A. The excavation area extended from Site 1 

to Area 2A, with only the eastern portion (23%, or approxim ately 6,350 square feet) in Area 2A. The 

excavation extended to  groundwater, which was encountered approxim ately 3.5 feet below surface grade 

(bsg). Excavated soil was transported o ff  site for disposal.
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Eight post-excavation soil sam ples were collected to docum ent the environm ental quality o f  soil left in 

place. W ith the exception o f  one soil sample (A5-5) w hich contained benzo(a)pyrene at a concentration 

(0.14 m illigram s per kilogram , or mg/kg) above the RSCO  (0.002 mg/kg), no VO Cs or SVOCs were 

detected at concentrations above the applicable standards.

3.1.2 AO C -A rea  B

An aboveground storage tank (A ST) was form erly located in A O C-A rea B (A rea 2A). D uring the initial 

investigation in A O C-A rea B, petroleum -im pacted soil was identified at soil boring locations B-2 and B-

3. In 2003, the Port A uthority excavated 4,350 cubic yards o f  soil from a 33,550-square foot area in this 

AOC. The excavation area, w hich merged w ith an excavation area for adjacent A O C-A rea GW -14, 

included portions o f  both Site 1 and Area 2A. The excavation extended 3.5 feet bsg. Only 8,390 square 

feet (approxim ately 25% ) o f  the excavation were located in Site 1. Excavated soil was transported o ff  site 

for disposal.

Tw elve post-excavation soil samples were collected from the 0.5-foot depth interval im m ediately above 

groundwater, w hich was encountered at approxim ately 3.5 feet bsg, along the excavation sidewalls. 

Benzo(a)pyrene and benzo(a)anthracene were the only com pounds detected at concentrations above 

RSCOs in post-excavation samples. The concentrations o f  these two PAHs w ere sim ilar to the 

concentrations found in other soil samples collected in other portions o f  the HHM T - Port Ivory Facility. 

The presence o f  these com pounds is therefore attributable to fill m aterial previously placed at the HHM T 

- Port Ivory Facility and no further investigative or remedial actions were deemed warranted at AOC- 

A rea B.

3.1.3 AO C -U ST7

D uring the dem olition o f  the concrete foundation o f  Building No. 17, two underground storage tanks 

(USTs) and petroleum -im pacted soil were encountered. Approxim ately 200 cubic yards o f  LNAPL - 

im pacted soil w ere removed from  this AOC. To docum ent the results o f  the removal activities, the Port 

Authority collected six post-excavation soil samples at six soil boring locations. Residual LNAPL (i.e., 

im m obile) was encountered at two discrete non-contiguous locations. M obile LN A PL was not 

encountered. Based on analytical results, soil rem aining in this AOC contains one or more PAHs 

(benzo(a)pyrene, benzo(a)anthracene, chrysene, and dibenzo(a,h)anthracene) and m etals at concentrations 

sim ilar to those throughout the rem ainder o f  the HHM T - Port Ivory Facility. The presence o f  these
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com pounds is therefore attributable to fill m aterial previously placed at the HHM T - Port Ivory Facility, 

and no further investigative or remedial actions were deem ed w arranted at AOC-UST7.

3.1.4 AO C-Form er Structures (Vicinity of FS-1B)

Review o f  Sanborn M aps and aerial photographs identified form er structures at various locations 

throughout Site 2. Soil sam ples were collected near the form er structures during the SI in order to 

identify i f  soil had been im pacted by P & G ’s form er industrial/com m ercial activities at the structures. 

LN A PL-im pacted soil was encountered at soil boring location FS-1B, which was drilled adjacent to 

Buildings Nos. 12 and 13. In N ovem ber and D ecem ber 2002, approxim ately 1,500 cubic yards o f  

LN A PL-im pacted soil were rem oved from  an 8,300-square-foot area surrounding FS-1B. The excavation 

extended to groundw ater, encountered at approxim ately 5 feet bsg. The excavation area extended from 

Site 1 to A rea 2A. Only approxim ately 25% , or 2,100 square feet o f  this area was located in Area 2A. 

Excavated soil was transported o ff  site for disposal.

Eight post-excavation soil sam ples were collected follow ing soil excavation. The only com pounds 

detected at concentrations greater than the RSCOs in the post-excavation soil samples were four PAHs 

(benzo(a)pyrene, benzo(a)anthracene, benzo(b)flouranthene, and chr/sene). The PAHs were detected at 

concentrations sim ilar to those in other areas o f  the H H M T - Port Ivory Facility. The presence o f  these 

com pounds is therefore attributable to fill m aterial previously placed at the HHMT - Port Ivory Facility, 

and no further investigative or remedial actions w ere deemed w arranted at AOC-Form er Structures 

(Vicinity o f  FS-1 B).

3.1.5 AO C-O P-1

LNAPL impacts were encountered at soil boring location OP-1 located south o f AOC-Area B. The Port 

Authority excavated soil within an area o f  approxim ately 900 square feet to 3.5 feet bsg, the depth to 

groundwater. A pproxim ately 117 cubic yards o f  im pacted soil were removed from the vicinity o f  OP-1. 

Four post-excavation soil sam ples were collected for analysis. The analytical results indicated that no 

VOCs or PAHs were present at concentrations above the RSCOs. Therefore, the soil removal efforts were 

effective. N o further investigation or remedial actions w ere deemed warranted at AOC-Area OP-1.

3.1.6 AO C-Build ing No. 20

P&G removed a UST containing #6 fuel oil in the 1990s. A pproxim ately 200 tons o f  LN APL-im pacted 

soil were removed from the vicinity o f  each UST. H ow ever a small am ount o f  LNAPL-im pacted soil
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could not be rem oved due to  subsurface utilities and the foundation o f  form er B uilding No. 20. 

Subsequently, the Port Authority razed B uilding No. 20. The razing effort included the rem oval o f  the 

foundation, subsurface utilities adjacent to  the building foundation, and rem oval o f  LN A PL-im pacted 

soil. Tw o soil sam ples were collected from tw o soil borings to  docum ent the results o f  the rem oval efforts 

by the Port Authority. N o LN A PL-im pacted soil was encountered in the tw o soil borings. Benzo(a)pyrene 

(at one soil sam ple location) and metals (at both locations) w ere detected at concentrations above the 

R SC O s, but at concentrations sim ilar to those detected at other areas o f  the HHM T - Port Ivory Facility. 

The presence o f  these com pounds is believed to be attributable to fill m aterial previously placed at the 

H H M T - Port Ivory Facility, and no further investigative or remedial actions were deemed w arranted in 

A O C -B uilding No. 20.

3.1.7 AO C-Build ing Nos. 32/32A

P&G rem oved a UST containing diesel fuel and tw o USTs containing #2 and #6 fuel oil from  the area 

adjacent to form er B uilding Nos. 32/32A in the 1990s. Approxim ately 50 tons o f  LN A PL-im pacted soil 

w ere rem oved from  the vicinity o f  each UST. However, lim ited quantities o f  LN A PL-im pacted soil could 

not be rem oved due to subsurface utilities and the foundation o f  Building Nos. 32/32A. Subsequently, the 

Port A uthority razed Building Nos. 32/32A. The razing effort included the removal o f  the foundations, 

subsurface utilities adjacent to the building foundation, and LNAPL-im pacted soil. One soil sample was 

collected from each o f  the five confirm atory soil borings to docum ent the removal efforts. 

Benzo(a)pyrene, benzo(a)anthracene, dibenz(a,h)anthracene, and metals were detected at concentrations 

greater than the RSCOs in at least one soil sam ple. The concentrations o f  the PAHs and m etals detected 

are sim ilar to the concentrations detected in soil in other areas o f  the HHM T - Port Ivory Facility. The 

PAHs and m etals detected are therefore attributable to fill material previously placed at the H H M T - Port 

Ivory Facility, and no further investigative or remedial actions were deemed w arranted at A O C-Building 

N os. 32/32A.

3.1.8 AO C-Sta in  3

The top tw o feet o f  soil below a portion o f  the floor o f  Building No. 20 that was stained contained 

elevated concentrations o f  SVOCs and metals. Lower concentrations o f  SVOCs and m etals w ere detected 

in a soil sam ple collected below two feet. During building dem olition activities, the Port Authority 

rem oved the im pacted soil. Various PAHs and metals were detected in the confirm atory soil samples 

above the corresponding RSCOs. The concentrations o f  the PAHs and m etals detected are sim ilar to the 

concentrations detected in soil in other areas o f  the HHM T - Port Ivory Facility with the exception o f  the
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concentrations o f  arsenic detected. E levated concentrations o f  arsenic (up to  1,100 m g/kg) w ere detected 

in soil rem aining in the vicinity o f  A O C-Stain 3. The elevated concentrations o f  arsenic detected are 

above the R SC O  (7.5 mg/kg) and above the concentrations typically detected in fill m aterials at the 

facility. H ow ever, since the asphalt environm ental cap constructed in this area precludes direct contact 

w ith soil and lim its m igration o f  arsenic to  groundw ater, no further investigation or additional remedial 

action was deem ed warranted for A O C-Stain 3.

3.1.9 AOC-W estern Area

LN A PL-im pacted soil was encountered during m odification to the storm water m anagem ent system  in the 

western portion o f  Area 2B in 2005. The area containing LN A PL-im pacted soil was labeled AOC- 

Western Area. The source o f  the LN A PL is believed to be one or more o f  seven pipelines located in an 

easem ent form erly owned by T idew ater Pipeline Com pany (Tidew ater) that runs through A O C-W estern 

Area. LN A PL-im pacted soil w ithin an area o f  approxim ately 8,000 square feet was excavated and 

disposed o f  offsite. The Port Authority collected 17 post-excavation sidewall samples from  the open 

excavation. N o bottom sam ples were collected as the excavation extended to the m eadowm at substratum  

at a depth o f  5 to 5.5 feet bg. SVOCs w ere detected in the post-excavation sam ples at concentrations 

greater than the RSCOs in at least one soil sample. The concentrations o f  the SVOCs detected are sim ilar 

to the concentrations detected in other areas o f  the HHM T - Port Ivory Facility. The presence o f  these 

compounds is therefore attributable to fill material previously placed at the HHM T - Port Ivory Facility, 

and no further investigative or rem edial actions were deem ed warranted in AOC-W estern Area.

3.1.10 AOC-Southern Area

LN A PL-im pacted soil was encountered at two locations 1) in the vicinity o f  test pit EXT-1 and 2) at 

adjacent soil borings TW -47 and TW -48) along the T idew ater pipeline easement in the eastern portion o f  

Area 2B. The LNAPL-im pacted soil was subsequently delineated in each area. The area which 

encom passes the two locations was labeled “AOC-Southern A rea” . The LNAPL present in the vicinity o f  

EXT-1 was considered to be at residual saturation and im m obile because LNAPL did not accum ulate in a 

test pits. The Port Authority conducted an IRM to rem ove m obile LNAPL in the vicinity o f  TW -47 and 

TW -48. In 2006, the Port Authority rem oved approxim ately 220 cubic yards o f  LN A PL-im pacted soil in 

AOC-Southern Area. Following the removal o f  the LNAPL im pacted soil, LNAPL did not re-accum ulate 

during a 30-day inspection period. Four sidewall and one bottom post-excavation samples w ere collected 

from the open excavation to docum ent the environm ental quality o f  the soil that remained. The analytical
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results indicated, except for PAHs, no m etals or organic com pounds w ere detected above the RSCOs. 

The concentrations o f  PA H s were sim ilar to  the concentrations found in other soil sam ples collected in 

other portions o f  the H H M T - Port Ivory Facility. Additionally, the presence o f  PAHs was attributable to 

fill m aterial previously placed at the HHM T - Port Ivory Facility, and no further investigative or remedial 

actions w ere deem ed w arranted at AOC-Southern Area.

3.1.11 Engineering Control (EC) and Institutional Control (IC)

Follow ing com pletion o f  the IRM , impacted soil and groundw ater rem ain at the site. As a result, an EC 

and an IC are required to protect human health and the environm ent. The Port A uthority constructed an 

environm ental cap as an EC and has established a site-w ide Deed Restriction, as discussed in the RAW P, 

as an 1C. The environm ental cap is an EC designed to prevent exposure to underlying im pacted soil.

The IC, in the form o f  a site-wide Deed Restriction, was established to 1) im plem ent, m aintain and 

m onitor the environm ental cap; 2) prevent future exposure to rem aining im pacts by controlling 

disturbances o f  the subsurface impacts; (3) prevent groundw ater usage w ithout treatm ent; and, 4) lim it the 

use and developm ent o f  the site to industrial and/or com m ercial uses only. The recorded Deed Restriction 

is attached in A ppendix B.

Additional details related to the EC and 1C to be established at the site are provided in Section 5, the 

EC/1C Plan.

15
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4.0 REMAINING IMPACTS

The follow ing environm ental m edia have been investigated at and adjacent to the site: soil, groundwater, 

surface w ater in Bridge Creek and its unnam ed tributary, sedim ents along the eastern bank/bed o f  Bridge 

Creek, and indoor air. As docum ented in Section 4.3, with the exception o f  zinc, no surface w ater 

impacts were detected in Bridge Creek or its unnam ed tributary. As Bridge Creek is located outside the 

limits o f  Site 2, the surface w ater and sedim ent im pacts docum ented in Sections 4.3 and 4.4, respectively, 

are for com pleteness only. A discussion o f  the results o f  indoor air and sub-slab vapor/soil gas testing is 

presented in Section 4.5.

4.1 Soil

The results o f  analyses o f  soil samples were com pared to Recom m ended Soil C leanup Objectives 

(RSCOs) in Technical and A dm inistrative G uidance M em orandum  #4046. The analytical results for soil 

indicate that three VOCs, various SVOCs, various m etals, and four pesticides are present in soil at 

concentrations greater than their respective RSCOs. These contam inants are attributable prim arily to the 

presence o f  historic fill. The historic fill extends to  the top o f  the m eadowm at unit, w hich is 

approxim ately 6 to 25 feet bsg at Site 2. Table 2 provides the m inim um  and maximum concentrations for 

all metals and organic com pounds detected in site soils at concentrations above their RSCOs.

4.2 Groundwater

The results o f  analyses o f  groundw ater sam ples were com pared to current AW QSGVs for Class GA 

groundwater. Considering that groundw ater is saline beneath (at a minim um ) portions o f  the HHM T - 

Port Ivory Facility, groundw ater at the site cannot be developed for potable purposes and the Class GA 

AW QSGVs are not appropriate for use at the site. However, at this time, these represent the only 

guidance available for groundwater. Reference to these standards in this report does not represent any 

agreem ent or concurrence that the Class GA A W Q SG V s are appropriate for use at the site.

One VOC (acetone), one SVOC (bis-2-ethylhexyl phthalate), and metals have been detected in Site 2 

groundw ater at concentrations above the AW QSGVs. Table 2 provides the minimum and maximum 

concentrations for all metals and organic com pounds detected in groundwater at concentrations above the 

AW QSGVs.



SITE MANAGEMENT PLAN 
SITE 2 (VCP SITE 00674-2)

HOWLAND HOOK MARINE TERMINAL -  PORT IVORY FACILITY 
40 WESTERN AVENUE, STATEN ISLAND, NEW YORK

4.3 Surface Water

T he analytical results for surface w ater indicate that zinc was the only metal detected in Bridge Creek 

above its A W Q SG V  for Class SD surface w ater. VOCs, SVOCs, pesticides, PCBs, and cyanide w ere not 

detected in Bridge Creek above their AW QSGVs. The N Y SD EC has classified Bridge Creek and its 

tributaries as SD, w hich indicates that the stream  is saline with a best use for surface w ater o f  fish survival 

and lim ited fishing.

The analytical results for surface w ater indicate that VOCs, SVOCs, and metals w ere not detected in the 

unnam ed tributary o f  Bridge Creek adjacent to A rea 2B above the AW QSGVs for Class SD surface 

water. N o additional surface water or sedim ent sam pling is necessary in Bridge Creek or its unnamed 

tributary. Table 2 provides the minimum and m axim um  concentrations for all metals and organic 

com pounds detected in surface w ater at concentrations above A W QSGVs for Class SD surface water.

4.4 Sediment

Sedim ent sam ples collected from Bridge Creek contained eight m etals (antim ony, arsenic, cadmium, 

chrom ium , lead, mercury, nickel and zinc) at concentrations greater than the N Y SD EC Low er Effects 

Levels (LELs) or the Severe Effects Levels (SELs). The LELs and SELs are the appropriate SCGs for 

m etals in sediment.

Four pesticide com pounds (P ,P’-DDD, P ,P’-DDE, P ,P ’-DDT and chlordane) and total polychlorinated 

biphenyls (PCBs) were detected at concentrations above the Human Health B ioaccum ulation criteria. 

The potential sources for these sediment impacts include not only the H H M T - Port Ivory Facility, but 

also the following: facilities on the western side o f  Bridge Creek; storm w ater runoff from  W estern 

Avenue, which passes over Bridge Creek in tw o locations that are upgradient o f the HHM T - Port Ivory 

Facility; and, im pacted sedim ents at upstream (during low tide) portions o f  Bridge Creek. In particular, 

sedim ent quality upstream  (at low tide) o f  the HHM T - Port Ivory Facility is known to be degraded with 

respect to  metals, pesticides, and PCBs. The N Y SD EC com pleted a wetlands restoration effort along 

B ridge Creek upstream  (during low tide) o f the HHM T - Port Ivory Facility. As part o f  their restoration 

effort, the N Y SD EC collected soil/sedim ent sam ples in and adjacent to Bridge Creek and analyzed the 

sam ples for pesticides, PCBs and the m etals arsenic, barium, cadm ium , chrom ium , lead, mercury, 

selenium , and silver. The analytical results indicate that pesticides, PCBs and the follow ing m etals are 

present at concentrations above their respective SCGs in soil/sedim ent upstream (during low tide) o f  the 

H H M T - Port Ivory Facility: arsenic, cadmium, chrom ium , lead, mercury, and silver. Therefore, the
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presence o f  sedim ent impacts in the length o f  Bridge Creek adjacent to  the site cannot be conclusively 

attributed to land use at A rea 2A. Table 2 provides the m inim um  and m axim um  concentrations for all 

m etals and organic com pounds detected in sedim ent at concentrations above the LELs, SELs, or Hum an 

Health B ioaccum ulation criteria.

Since no surface w ater impacts were detected in the surface w ater samples collected from the unnamed 

tributary o f  B ridge Creek, no sedim ent sam ples were collected for analysis from that stream.

4.5 Soil Vapor and Indoor Air

The m igration o f  volatile organic vapors from  soil and into buildings is not strictly a rem aining impact, 

but is rather an effect o f  rem aining soil and/or groundw ater impacts. Additionally, the concentration o f  

vapors in indoor air is likely to change considerably based on soil m oisture and atm ospheric pressure 

am ong other factors. However, the vapor intrusion pathway was assessed. This section is included in the 

SM P for com pleteness only.

The perform ance o f  an indoor air quality assessm ent was required in Area 2A by the N Y SD EC and 

NYSDOH. This investigative effort was required in three buildings located in Area 2A: B uilding No. 40, 

then an unoccupied building; Building No. 41, an office building utilized by the Port Authority; and 

Building No. 45, then a guard shack. Building No. 41 and Building No. 45 are the only rem aining 

perm anent structures at Area 2A. B uilding No. 40 was dem olished, and a m odular building has been 

constructed in its footprint. The indoor air quality assessm ent completed in M arch 2005 included the 

collection o f  three sub-slab sam ples in Building N os. 41 and 45 and one near-slab sam ple adjacent to 

Building 40 in accordance w ith an N YSDOH approved sam pling plan. The results o f  the indoor air 

quality assessm ent w ere docum ented in Section 4.0 o f  the Site 2 Com prehensive Remedial Investigation 

Report dated April 2008.

Indoor air sam pling results indicate that low  concentrations o f  volatile organic vapors were present within 

Building No. 41 and Building No. 45. The sources o f  the volatile organic vapors detected in Building No. 

41 and Building N o. 45 include am bient outdoor air, cleaning supplies and other sources within the 

buildings, and volatile organic vapors in soil gas. N one o f  the indoor air sam pling results exceeded the 

N Y SDOH guidance values that have been established for specific halogenated organic com pounds. In 

addition, the concentrations o f  the volatile organic vapors inside these buildings are significantly lower
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than the guidance values prom ulgated by the N ational Institute for O ccupational Safety and Health. 

Therefore, indoor air quality is not a concern for B uilding No. 41 and B uilding No. 45.

The near-slab soil gas sample collected adjacent to  form er Building No. 40 contained trichloroethene 

(TCE) vapors at a concentration o f  910 m icrogram s per cubic centim eter (ug/m 3). B ased on the 

concentration o f  TCE in the near-slab soil gas sample collected adjacent to B uilding N o. 40, the 

N Y SD O H  and New Y ork State Departm ent o f  Environm ental Conservation (NYSDEC) required the Port 

A uthority to  vent vapors that could potentially accum ulate in the crawl space below the m odular building. 

The Port Authority agreed to install passive vents in the skirting around and beneath the m odular 

building. However, during installation o f  the proposed vents, the Port Authority determ ined that the 

skirting covers up a cinder block wall that is a support for the m odular building and is present around its 

entire perim eter. The cinder block wall rests on a concrete slab that is present throughout the entire 

footprint o f  the m odular building. Therefore, the vents would need to be installed through a cinder block 

wall that supports the m odular building. Additionally, the concrete slab is likely to be an effective barrier 

against vapor m igration into the m odular building.

The existence o f  the crawl space was docum ented in an email to the N Y SDOH and N Y SD EC on March 

30, 2010. The N Y SD EC and NYSDOH responded in an email dated M arch 31, 2010. The M arch 31st 

email indicated that the Port Authority could collect a vapor sam ple to confirm  the presence or absence o f  

TC E vapors in the crawl space.

In April 2010, the Port Authority collected an air sample from  the crawl space beneath the m odular 

building and an am bient air sample adjacent to the m odular building. The air sam ples were analyzed for 

TCE and its parent product, tetrachloroethene (PCE). The analytical results indicated that TCE and PCE 

w ere not detected in either sample. The laboratory’s reporting limits w ere below the N Y SD O H  AGVs. 

Therefore, the Port Authority concludes that no further investigative or remedial actions are warranted at 

the m odular building constructed in the footprint o f  form er Building N o. 40. NYSDEC and N YSDOH 

agree with the Port A uthority’s conclusions that no further action is necessary, as docum ented in an email 

dated M ay 7, 2010.
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5.0 Engineering Control/Institutional Control (EC/IC) Plan

Since im pacted soil and groundw ater rem ain beneath the site follow ing com pletion o f  the IRM  and the 

remedial action described in Sections 3.1.1 through 3.1.11, EC and an IC are required to protect human 

health and the environm ent. This EC/IC Plan describes the  procedures for the im plem entation and 

m anagem ent o f  the EC and the 1C for the site, w hich were proposed in the N Y SD EC -approved RAW P. 

The EC has been established at the site, and the IC will be established at a tim e between the N Y SD E C ’s 

approval o f  this SM P and certification o f  the Final Engineering Report for Site 2.

The EC/IC Plan represents one com ponent o f  the SM P. This EC/IC Plan provides:

•  A description o f  the EC and IC for the site;

• The basic im plem entation and intended roles o f  the EC and 1C; and,

• A Deed Restriction (IC) for the site.

In addition, this section o f  the SM P introduces:

•  Required frequency for periodic inspections o f  the environmental cap and requirem ents for 

conducting the inspections;

• A description o f  plans and procedures to be follow ed for im plem entation o f  the EC, such as 

the im plem entation o f  the Excavation W ork Plan (EW P) for the proper handling o f  LNAPL, 

impacted soil, and impacted groundw ater that may be disturbed during m aintenance or 

redevelopm ent work at the site. The EW P also includes a provision to investigate for mobile 

LNAPL should LNAPL be encountered in an excavation; and,

•  All other provisions necessary to identify or establish methods for im plem enting the required 

EC/IC.

Additional details are described in subsequent sections.

The EC and IC are described in Sections 5.1 and 5.2, respectively. The EW P is discussed in Section 5.3. 

Inspections and N otifications are discussed in Sections 5.4 and 5.5, respectively. A Contingency Plan for 

em ergency response is discussed in Section 5.6. Please note while the EW P is discussed in Section 5.3, 

the com plete docum ent is included in A ppendix A.
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5.1 Engineering Control

The EC for the site consisted o f  the construction o f  an environm ental cap. As required in the RAW P, 

exposure to im pacted soil and groundw ater beneath the site is prevented by an environm ental cap placed 

above the im pacted soil. The environmental cap consists o f  concrete pavem ent, asphalt pavement, 

existing buildings, or one foot o f  crushed stone. The crushed stone was placed on approxim ately 10% o f  

the site, the concrete was placed on approxim ately 3%  o f  the site, and the asphalt was placed on 

approxim ately 69%  o f  the site. In addition, 13% o f  the site is transition area/buffer zone associated with 

tidal wetlands and surface w ater drainage ditches, and 2% is landscaped/vegetated areas w ithin a fence 

line. The rem aining 3% is covered with site buildings. Figure 6 shows the extent o f  each type o f  cap 

m aterial. Please note, the RAW P indicates that a dem arcation barrier should be placed between the 

environm ental cap and the underlying soil. However, the stone, concrete, and asphalt differ significantly 

from  the underlying soil such that no dem arcation was deem ed necessary at Site 2. Any other cover 

m aterial will be approved by the "NYSDEC.

The environm ental cap was constructed throughout all o f  Area 2A, except for approxim ately 0.5-acres o f  

landscaped area w ithin a fenced and secure portion o f  the site (refer to Figure 6). As part o f  this SMP, 

vegetation in landscaped areas will be inspected and m aintained. Furthermore, the cap was restricted to 

portions o f  A rea 2B that are not within tidal wetlands or the transition area/buffer zone associated with 

these wetlands. Regulated wetlands at Area 2B include the vegetated area along the unnam ed tributary to 

Bridge Creek. In addition, two tidally-influenced drainage ditches in the western portion o f  A rea 2B are 

also protected. Each wetland area and drainage ditch has an associated 150-foot transition area/buffer 

zones. The environm ental cap was not constructed in the wetlands or transition area/buffer zones. The 

w etlands boundary lines, the tidally influenced drainage ditches, the 150-foot buffer line, and the area 

w here cover has been established at Area 2B are shown on Figure 6.

The EW P (A ppendix A) outlines the procedures required to be im plem ented in the event the 

environm ental cap is breached, penetrated, or tem porarily removed. The environm ental cap is a 

perm anent control, and its integrity will be inspected unless and until the NY SD EC confirm s in w riting 

that the site-wide Deed Restriction is no longer necessary. Inspections o f  the EC are discussed in Section 

5.3.
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5.2 Institutional Control (IC)

The IC is required by the R A W P to (1) im plem ent, m aintain, and m onitor the EC, (2) prevent future 

exposure to im pacted soil and groundw ater rem aining beneath the site; and, (3) lim it the use and 

developm ent o f  the site to industrial and com m ercial uses only. The IC for the site is a D eed Restriction, 

w hich the Port Authority will record at the R ichm ond County Courthouse. The D eed Restriction is 

included in A ppendix B.

General provisions o f  the Deed R estriction include the following:

•  Com pliance with the D eed Restriction and the N Y SD EC-approved SMP;

•  L im iting the use and developm ent o f  the property to industrial/com m ercial uses only;

•  Restricting disturbance o f  the environm ental cap unless in accordance with the SMP;

• Requiring the inspection o f  the environm ental cap at a frequency and in a m anner defined in the 

SMP;

•  Requiring the operation and m aintenance o f the environm ental cap as specified in this SMP;

•  Preventing the use and developm ent o f  landscaped/vegetated areas and tidal wetland buffer 

zones/transition areas; and,

•  Restricting the use o f  groundw ater as a source o f  potable water, w ithout necessary water quality 

treatm ent as determ ined by N YSDOH.

The Deed Restriction will notify future property owners o f  the impacts at the site. The Deed Restriction 

will rem ain in effect until the N Y SD EC informs the Port Authority in writing that the Deed Restriction is 

no longer needed.

5.3 Excavation W ork Plan (EWP)

The environm ental cap consists o f  concrete pavement, asphalt pavement, existing buildings, or one foot 

o f  crushed stone. Concrete pavem ent, asphalt pavement, or one foot o f  crushed stone were placed 

throughout Area 2A, except in landscaped/vegetated areas situated within the secure, fenced, and gated 

HHM T - Port Ivory Facility or in areas containing existing buildings. Asphalt pavem ent or one foot o f  

crushed stone was also placed throughout A rea 2B, except in landscaped/vegetated areas which are tidal 

wetlands buffer zones (defined as “adjacent areas” , refer to 6 NYCRR 661.4(b)(l )(i)). The environm ental
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cap prevents contact w ith im pacted soil and groundw ater that rem ains at the site. The IC will restrict 

disturbance o f  the environm ental cap and use or developm ent o f  the tidal w etland buffer zones and 

landscaped/vegetated areas, and will lim it the use o f  groundw ater at the site in perpetuity.

Future site im provem ents and infrastructure upgrades may require disturbance o f  the environm ental cap. 

Any future intrusive w ork that may breach, penetrate, or tem porarily rem ove the environm ental cap could 

potentially lessen the effectiveness o f  this EC. Therefore, an EW P is necessary to m inim ize exposure to 

im pacted soil and groundw ater beneath the site during and after any disturbance o f  the environm ental cap.

Any future intrusive w ork that will penetrate the environm ental cap, or encounter or disturb the im pacted 

soil and/or groundw ater below the site, including any m odifications or repairs to the existing 

environm ental cap, will be performed in com pliance with the EW P that is attached as A ppendix A to this 

SMP. Any w ork conducted pursuant to the EW P must also be conducted in accordance with the 

procedures defined in the Health and Safety Plan (HASP) and Com m unity A ir M onitoring Plan (CAM P) 

prepared for the site. The approved HASP and CA M P are attached as A ppendix D. If  state and federal 

health and safety requirem ents change, the HASP and CAM P will be updated and re-subm itted with the 

notification provided in Section 2.0 o f the EWP. The HASP, but not the CAM P, will also be updated and 

re-subm itted should contractors conduct future work that is not within the scope o f  the HASP. Any 

intrusive w ork will be performed in com pliance with the EW P, HASP, and CAM P, and will be 

sum m arized in the PR.R (refer to Section 8.0).

The Port Authority and its subcontractors are com pletely responsible for the safe perform ance o f  all 

intrusive work, the structural integrity o f  excavations, the proper disposal o f  groundw ater pum ped from 

an excavation, control o f  runoff from open excavations, and for the integrity o f  structures (such as 

building foundations and bridge footings) that may be affected by excavations. The Port Authority will 

confirm  that site developm ent activities will not interfere wi,th, or otherwise im pair or com prom ise, the 

environm ental cap described in this SMP.

Please note, the construction work com pleted as described in the EW P by the Port Authority or its 

contractor will not be considered a remedial action. Consequently, there is no requirem ent to excavate 

soil beyond the construction area or to collect post-excavation soil samples.
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In the event LNAPL is encountered during construction, the Port A uthority’s Environm ental Engineering 

D epartm ent will prepare a w ork plan detailing the investigative activities to  determ ine w hether the 

LN A PL is m obile. Rem edial w ork will be proposed only i f  the Port Authority confirm s that the LN A PL 

is m obile. All soil containing LNAPL, if  encountered, will be transported off-site for disposal. The 

rem oval o f  m obile LNAPL (refer to Appendix A and Section 7.0) is a rem edial goal for Site 2.

5.4 Inspections of the Engineering Control (EC)

Inspections o f  the environm ental cap will be conducted to  confirm  that the cap continues to  lim it exposure 

to underlying im pacted soil and groundwater. A qualified environmental professional (QEP) retained by 

the Port Authority will direct periodic inspection o f  the engineering control. The initial inspection will be 

com pleted in M arch sim ultaneously with the 1st groundw ater and surface w ater m onitoring event (Section 

6.0), and the second inspection will be com pleted in Septem ber for the l sl year. A fter the 1st year, the 

frequency o f  the periodic inspection o f  the EC will be agreed upon by the N Y SD EC  and the Port 

A uthority. The periodic inspections will continue until N Y SD EC notifies the Port Authority that they are 

no longer needed.

During each inspection, the QEP or his/her designee will confirm that asphalt and concrete are intact and 

that the thickness o f  the crushed stone cap, w here present, remains at least one foot. Photographs will be 

taken to docum ent the integrity o f  the environm ental cap. Should any areas o f  the cap be dam aged, the 

QEP or his/her designee will note the affected area on a site map and the Port Authority shall promptly 

repair the environm ental cap. A dditionally, vegetation in the landscaped area will be inspected and 

m aintained as necessary.

In addition to docum enting the integrity o f  the environm ental cap, the QEP or his/her designee will 

docum ent facility operations throughout the site. If operations have the potential to dam age the 

environm ental cap, the QEP or his/her designee will notify the Port Authority in writing.

In addition to the periodic inspections by the QEP or his/her designee, the Port A uthority personnel will 

periodically inspect the environm ental cap to confirm that it remains in place between the m onitoring 

periods. The Port Authority will notify the N Y SD EC o f  any damage to the environm ental cap and will 

prom ptly make the necessary repairs. As indicated in Section 8.0, the QEP will certify that the EC/IC 

remain in place. An inspection o f  the site will be conducted by the QEP within 5 days o f  the em ergency to
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verify the EC/IC rem ains in place and/or has been repaired. Procedures for the inspection and m onitoring 

o f  the environm ental cap are provided in the M onitoring Plan (Section 6).

5.5 Notifications

Any disturbance below the bottom o f  the cap will require notification. Additionally, the presence o f  

LNAPL m easured in any o f  the post-rem ediation m onitoring w ells o r encountered during ground 

intrusive w ork will require notification. Any disturbance above the bottom  o f  the cap does not require 

notification as long as the cap is restored. The notification tim e fram es associated w ith the disturbance o f 

the environm ental cap or i f  LNAPL is encountered are sum m arized below:

•  Planned Ground-Intrusive Work: The Port Authority will notify the N Y SD EC  Project M anager o f  

planned ground-intrusive work (i.e., non-em ergency work) via e-mail at least 15 days in advance.

•  Em ergency W ork: It will not be practical for the Port A uthority to provide advance notice o f  

em ergency repairs. However, the Port Authority will subm it notice to  the NY SD EC Project 

M anager via e-mail by noon the day follow ing any unforeseeable incident o r em ergency (e.g., a 

fire, flood, hurricane, etc.) that reduces or has the potential to reduce the effectiveness o f  the EC. 

An inspection o f  the site will be conducted by the QEP within 5 days o f  the em ergency to verify 

the EC/IC rem ains in place and/or has been repaired. W ritten confirm ation, including a summary 

o f  actions taken, or to be taken, and .the potential im pact to the environm ent and the public, will 

be provided to the NY SD EC Project M anager within 7 days follow ing the em ergency repairs.

•  LNAPL: The Port Authority will subm it notice to the N Y SD EC  Project M anager via e-mail by 

noon the day follow ing the detection o f  LNAPL in any o f  the post-rem ediation m onitoring wells 

or during ground intrusive work. LNAPL removal procedures and reporting will be perform ed in 

accordance with Section 7.0 and Appendix A.

Additionally, regardless o f  w hether the work was planned or was an em ergency repair, the Port Authority 

will provide to the N Y SD EC Project M anager w ritten notice within 45 days o f  com pletion o f  subsurface 

activities, describing the actions taken to restore the effectiveness o f  the EC. The written notice 

requirem ents w ithin 45 days o f  the completion o f  subsurface activities are described in Section 2.0 o f  the 

Excavation W ork Plan (A ppendix A o f  this SMP).

At any time, if  the Port Authority identifies that the EC/IC is no longer effective, N Y SD EC should be 

notified and a Corrective M easures Plan (Section 9.0 o f  the SM P) should be subm itted for review.
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O ther notifications are needed for the follow ing reasons:

•  60-day advance notice o f  any proposed changes in site use that are required under the term s o f  the 

VCA, 6 N Y C R R  P art 375, and/or Environm ental Conservation Law.

Any change in the ow nership o f  the site or the responsibility for im plem enting this SM P will include the 

follow ing notifications:

•  A t least 60 days prior to the change, the N Y SD EC will be notified in writing o f  the proposed

change. This will include a certification that the prospective purchaser has been provided with a

copy o f  the Voluntary Cleanup A greem ent (VCA), and all approved work plans and reports, 

including this SMP. This includes a copy o f  the approved SM P with any updates; all previously 

approved PRRs; and the 1C/EC certification to be com pleted for the next periodic review.

•  W ithin 15 days after the transfer o f  all or part o f  the site, the new ow ner’s name, contact 

representative, and contact inform ation will be confirm ed in writing.

Please note the date o f  change o f  use notification to DER, and the date o f  the docum ent transfer to the 

new ow ner are to be reported in the PRR (Section 8.0) for the review in which the transfer occurs.

5.6 Contingency Plan

Given the nature o f  the soil and groundw ater impacts at the site and the fact that the impacted media are 

situated beneath and environm ental cap, it is unlikely that rem aining impacts will cause emergency 

situations. Limited contact with im pacted soil and groundwater could occur during intrusive activities. 

Contractors and subcontractors will conduct construction activities in accordance with this SMP, the 

EW P, HASP, and CA M P (see Appendices A and D) to lessen the likelihood o f  personnel exposure to 

im pacted environm ental m edia and to take appropriate actions in the event o f  an exposure.

In the event o f  an em ergency, including a fire or explosion at the site or an environmental release, the Port 

A uthority or its representatives shall contact the appropriate party from the contact list below (Table 3). 

At the time o f  contact, the Port Authority or its representative shall provide the responding agency with 

inform ation pertaining to the im pacted soil and groundwater at the site. After the incident is reported to 

the appropriate responders, the QEP should be notified promptly. Directions to the nearest hospital are 

included in Appendix C.
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T ab le  3:

E m erg en cy  C on tact N u m b ers

The Port Authority o f  N ew  Y ork and N e w  Jersey  

M ed ica l, F ire, and Police:
(8 0 0 ) 8 2 8-7273

P oison Control Center: (8 0 0 ) 2 2 2 -1 2 2 2

P ollution  T o x ic  C hem ical Oil Spills: (8 0 0 )4 2 4 -8 8 0 2

N Y S D E C  Sp ills H otline (8 0 0 )4 5 7 -7 3 6 2

H H M T  - Port Ivory F acility , R esident E ngineer  

Harry Arm and
(7 1 8 ) 5 5 1 -9 2 0 6

N Y S D E C  Project M anager  

Sally D e w e s
(5 1 8 )4 0 2 -9 7 6 8

N Y S D O H  Project M anager  

Stephanie Selm er
(5 1 8 ) 4 0 2 -7 8 6 0

T he Port A uthority o f  N ew  York and N e w  Jersey- 

E ngineering and Architecture and D esign  

D iv isio n , Environm ental E ngineering U nit

V ictoria  Carley

(9 7 3 ) 5 6 5 -7 5 6 9

T he Port A uthority o f  N e w  York and N e w  Jersey- 

N e w  Y ork M arine Term inals

Patrick Thrasher

(7 1 8 )3 3 0 -2 9 7 6

T RC E ngineers, Inc. (Q ualified  Environm ental 

P rofessional)

D avid S. G lass, P.E.

(2 1 2 ) 2 2 1 -7 8 2 2
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6.0  M O N IT O R IN G  PLAN

This M onitoring Plan describes the m easures for evaluating the perform ance and effectiveness o f  the 

environm ental cap and to  confirm  that groundw ater impacts at the site are not im pacting surface w ater 

quality in Bridge Creek. Tw o types o f  m onitoring will be conducted: 1) periodic inspection o f  the 

environm ental cap and 2) periodic groundw ater and surface w ater m onitoring. Sedim ent sam pling will 

be conducted only i f  groundw ater and surface w ater m onitoring results indicate that groundw ater im pacts 

are affecting surface w ater quality in Bridge Creek. The periodic m onitoring and inspections will continue 

until the N YSDEC notifies the Port Authority they are longer required.

All m onitoring results will be reported to  the N Y SD EC in the PRR. Each PRR will include a certification 

that the EC and IC are still in place and that nothing has occurred that w ould im pair the ability o f  these 

controls to protect human health or the environm ent, or constitute a violation or failure to comply with the 

SMP. Inspection o f  the environm ental cap is discussed in Section 6.1. G roundw ater and surface w ater 

m onitoring requirem ents are described in Section 6.2.

6.1 Inspection of the Environmental Cap

Inspection o f  the engineering controls will be com pleted by the QEP or his/her designee. The tasks o f  the 

inspection will include:

• C onfirm ing com pliance with the institutional control, including site usage;

• Evaluating the conditions and continued effectiveness o f  the environm ental cap; and,

• Docum enting general site conditions at the tim e o f  the inspection.

The QEP or his/her designee will inspect the entire site as well as the site perim eter. The QEP or his/her 

designee will confirm that the environm ental cap and other site covers are intact and continue to provide a 

barrier to limit contact w ith im pacted soil and groundwater. Any observations o f  dam age or disruption to 

the environm ental cap will be noted. The QEP or his/her designee will check for cracks in the impervious 

covers and areas where the crushed stone has been eroded. If the environm ental cap was disturbed since 

the last m onitoring event, the QEP or his/her designee will inspect these areas to confirm  that the areas 

were properly restored in accordance with the EW P. The QEP or his/her designee will note any changes 

o f  site usage since the last m onitoring event. Photographs will be taken to docum ent the conditions o f  the 

environm ental cap at the time o f  the inspection. A summary o f  the inspection will be provided in the
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PRR. In addition, the Q EP will provide the NY SD EC with a certification indicating that the 

environm ental cap rem ains in place and continues to be effective. The required PRR form at and 

certification are provided in Section 8.0.

6.2 Media Monitoring

G roundw ater and surface w ater will be m onitored as part o f  post-rem edial m onitoring activities. 

M onitoring wells will be gauged and sam pled as part o f  a groundw ater m onitoring program . Surface 

w ater m onitoring stations will be established along Bridge Creek and its unnam ed tributary upon 

N Y SD EC approval o f  this SM P and surface water sam pling will be included in a surface water 

m onitoring program. Sedim ent sam pling will be conducted only if  groundw ater and surface w ater 

m onitoring results indicate that groundw ater impacts are affecting surface w ater quality in Bridge Creek. 

G roundw ater and surface w ater m onitoring requirem ents are described in Sections 6.2.1 and 6.2.2, 

respectively. Sedim ent sam pling is described in Section 6.2.3.

6.2.1 Monitoring Well Installation and Groundwater Monitoring

Post-rem edial m onitoring will include the m easurem ent o f  the depth to groundw ater and the collection o f  

groundw ater sam ples at eight groundw ater m onitoring wells. The purpose o f  the groundw ater monitoring 

program  is to confirm  that the rem aining groundw ater impacts do not degrade the environmental quality 

o f  Bridge Creek and its unnamed tributary.

M onitoring Well Installation

Five m onitoring wells (PRW -8 through PRW -12) were installed in Area 2A, and three m onitoring wells 

(PR W -13 through PR W -15) w ere installed in Area 2B. Four o f  the wells installed in A rea 2A  are located 

dow ngradient o f  areas where the presence o f  soil and/or groundw ater impacts have been confirmed; 

specifically, three wells are located dow ngradient o f A OC-Stain 3 and A O C-Building No. 20 (PRW -8, 

PRW -9 and PR W -10), one well (PR W -11) is located dow ngradient o f  AOC-UST 7, and one well (PRW - 

12) is located upgradient at the eastern property boundary with W estern Avenue.

Two monitoring wells (PRW -13 and PRW -14) in Area 2B are located along the southern property border 

(i.e., along the unnam ed tributary o f  Bridge Creek). The rem aining well (PR W -15) is located upgradient 

o f  the unnamed tributary o f  Bridge Creek and near the Area 2A and Site 3 (A rea 3A) boundary. The 

locations o f  wells PRW -8 through PRW -15 are shown on Figure 5. Well construction logs and survey
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inform ation will be provided in the first PRR. LN A PL-im pacted soil or m easurable LNAPL on 

groundw ater was not detected in any boring or m onitoring well.

The soil borehole for each m onitoring well was advanced using m anual and hollow stem auger drilling 

techniques. In accordance with the Port A uthority’s underground utility clearance policy, each boring was 

advanced to a depth o f  six feet bsg using manual m ethods. Soil was recovered in 0.5-foot depth intervals 

using post-hole diggers or hand augers. The boreholes were advanced from six feet bsg to com pletion 

depths using hollow stem auger drilling m ethods. The auger, rods, and center plug were advanced to six 

feet bsg, the plug was removed, the rods were connected to a split spoon, and the split spoon was 

advanced to a depth o f  eight feet bsg. The split spoon was recovered and the soil within the spoon was 

logged for, at a m inim um , color, texture, m oisture content, and indications o f  potential impacts. A fter the 

split spoon was removed; the plug was reattached to the center rods, and the auger was advanced to a 

depth o f  eight feet. This process continued until the boreholes were advanced to the proposed well depths 

or to the depths o f  auger refusal. In the event o f  split spoon refusal, the spoon was removed and the 

driller attem pted to auger past the obstruction. Once past the obstruction, the split spoon was reattached 

to the rods and the drilling process described above continued.

After advancing each borehole to  the com pletion depth, the PVC well, sand pack, seal, and grout were 

installed through the augers as the augers were removed. The wells were screened to a depth two feet 

above the w ater table ( if  possible based on depth to water) and extended to  immediately above the top o f  

the m eadowm at unit or to approxim ately 10 feet below the observed water table. Each well was 

constructed with threaded, four-inch-diam eter PVC riser and 0.020-inch slotted screen. Sand pack 

consisting o f  #2 M orie sand or equivalent and was installed to a depth one foot above the screened 

interval. The seal consisted o f one foot o f  hydrated bentonite pellets. A cem ent-bentonite grout was 

placed around the well casing in each borehole to a depth o f  at least one foot below surface grade. 

Concrete was placed above the grout and a five-foot stand pipe was set in the concrete. All wells were 

fitted with a spin-lock cap and a padlock to prevent unauthorized access.

Well com pletion depths depended on the depth to the m eadow m at or w ater table. The bottom o f each 

borehole did not penetrate the m eadowm at unit, which is com posed o f  organic silts/clays and peat. The 

m eadow m at substratum  acts as an aquitard, lim iting the vertical migration o f  contam inants into the 

subsurface.
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Follow ing installation, the w ells w ere developed to rem ove sedim ent from  the sand pack. W ater was 

evacuated from  each well using a subm ersible pum p and dedicated tubing. D evelopm ent w ater was 

m onitored for clarity, color, pH, tem perature, conductivity, turbidity, dissolved oxygen, and 

oxidation/reduction potential. W ell developm ent continued until turbidity readings w ere w ithin 10 

percent for three consecutive readings.

The locations and elevations o f  the m onitoring wells were surveyed. H orizontal locations were surveyed 

to w ithin three feet relative to the North A m erican Datum o f  1983 (NAD ’83). The elevation o f  the top o f  

each inner casing was determ ined to within 0.01 feet relative to N orth A m erican Vertical Datum  o f  1988 

(N A V D  ’88).

W ell Gauging

As noted above, gauging the w ells is part o f  each periodic groundw ater m onitoring event. The QEP or 

his/her designee will m easure the depth to w ater at each well relative to the surveyed reference. All 

m easurem ents will be made using an oil/w ater interface probe or equivalent. If  LNAPL is encountered in 

any well, the Port Authority will place absorbent socks in the well to recover the LNAPL. The socks will 

be replaced as needed.

The product thickness and depth to groundw ater m easurem ents will be used to calculate groundw ater 

elevation. The depth to water at wells within fifty feet o f  Bridge Creek will be m onitored tw ice during 

the day o f  each event: once at low tide and once at high tide. All other wells will be gauged once.

G roundw ater Sam pling

G roundw ater sam pling will be conducted during each periodic groundw ater m onitoring event. The first 

m onitoring event will be in M arch for the 1st year. After the 1st year, the frequency o f  the periodic 

groundw ater sam pling will be agreed upon by the NY SD EC and the Port Authority. All groundw ater 

sam ples will be collected using low flow purging and sam pling techniques. As the sam ples will be 

analyzed for VOCs, in addition to  other parameters, all purging and sam pling activities will be conducted 

using bladder pumps with dedicated Teflon bladders equipped with 'A-inch polyethylene air line and 3/8- 

inch w ater line. The water line will be either Teflon or polyethylene with an inner Teflon liner. The target 

pum p intake depth will be (in order o f  decreasing im portance) the depth interval exhibiting the greatest 

indications o f  potential impacts, the depth interval with the coarsest grain size, or the center o f  the 

saturated screen.
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The pump intake will be slow ly lowered to the target depth. The air line will be connected to  an air 

com pressor, w hich in turn is connected to a control box. The w ater line will be connected to a flow  

through cell containing the groundw ater chem istry m eters. Purging will be initiated; once the purge rate 

is set at a velocity betw een 100 and 250 m illiliters per m inute (m L/m in), initial groundw ater chem istry 

m easurem ents, depth to  water, and flow rate will be recorded. The m easurem ents will be recorded every 

five minutes thereafter. Purging will continue until the param eters have stabilized to  within the follow ing 

lim its for three consecutive m easurem ents:

• pH ....................................................................................................+ /-0 .1  unit
• Specific C onductance........................................................................+/- 3%
•  Tem perature.......................................................................................... +/- 3%
•  Dissolved O xygen (D O ).................................................................... +/- 10%
• T urbidity .....................................+/- 10% for values greater than 1 NTU
• O R P/E h.......................................................................+/- 10 m illivolts (mV)

Once the purging is com pleted, the groundw ater sample will be collected. The flow through cell will be 

disconnected. The groundw ater will be pumped directly from  the w ater line into laboratory-prepared 

sam pling jars. All groundw ater samples will be transported to a N YSDOH Environm ental Laboratory 

Approval Program  (ELA P)-certified analytical laboratory and analyzed for Priority Pollutant (PP) VOCs, 

PP SVOCs, PP metals, pesticides, PCBs, and total cyanide. A fter the first groundw ater m onitoring event 

and subsequent events, the potential for reducing the sam pling param eters will be evaluated by the Port 

Authority which may then petition the NY SD EC for a reduction. G roundw ater m onitoring will continue 

until the N Y SD EC notifies the Port Authority in w riting that the m onitoring is no longer required. 

Groundw ater m onitoring data will be docum ented in the PRR (see Section 8.0).

6.2.2 Surface Water Monitoring

Post-remedial m onitoring will include a surface w ater m onitoring program. Together with the 

groundw ater m onitoring data, the surface water m onitoring data will be assessed to evaluate w hether the 

rem aining groundw ater im pacts are im pacting the environm ental quality o f  Bridge Creek and its unnam ed 

tributary.

Establishing Surface W ater M onitoring Locations

Three surface water sam pling stations will be established along Bridge Creek and its unnamed tributary. 

Two stations will be established along the northern bank o f  the unnamed tributary o f  Bridge Creek: one 

(SW -1) at the eastern end o f  a culvert that conveys the stream below W estern Avenue and the second 

(SW -2) at the eastern property boundary. The other sam pling station (SW -3) will be established along the
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eastern bank o f  Bridge Creek in the southeastern portion o f  A rea 2A. A station is not required 

downstream  o f  the A rea 2A /Site 1 boundary because the upstream  Site 1 surface water sam pling location 

(SW -4) will be used for this purpose. The locations o f  the surface w ater m onitoring stations are show n on 

Figure 5.

A fter the collection o f  the surface w ater sam ple at each location (SW-1 through SW -4), surface w ater 

chem istry m easurem ents will be recorded. The surface w ater chem istry will be m easured using field 

instruments. Surface w ater chem istry param eters that will be m easured are as follows: pH, tem perature, 

specific conductance, salinity, oxidation-reduction potential, dissolved oxygen, and turbidity.

The m easurem ent o f  surface w ater chem istry and the collection o f  surface w ater sam ples will be 

conducted at low tide. Surface w ater sam ples and chem istry m easurem ents will be collected at m id-depth 

at the center o f  Bridge Creek, assum ing that there is a sufficient depth o f  water at low tide; otherw ise, the 

samples and m easurem ents will be collected from the m ost appropriate depth interval based on practical 

considerations. Chem istry m easurem ents will be m ade by subm erging the meters in the stream and 

recording the m easurem ents after the readings stabilize.

Collection o f  surface w ater sam ples for laboratory analysis will be conducted as described below. The 

downstream  sam ple will be collected first (SW -4). A dedicated am ber glass ja r  will be subm erged in 

Bridge Creek with care taken to minimize sedim ent suspension. The w ater will be transferred directly 

into laboratory-prepared sam pling jars. The surface w ater sam ples will be transported to a N ew  Y ork 

certified laboratory with instructions to be analyzed for PP VOCs, PP SVOCs, PP metals, pesticides, 

PCBs, and total cyanide. After the first groundw ater m onitoring event, the potential for reducing the 

surface w ater sam pling param eters will be evaluated. The data gathered during the surface water 

m onitoring program  will be docum ented in the PRR (see Section 8.0).

Determ ining Surface W ater Elevations
The surface w ater elevation in Bridge Creek and its unnam ed Tributary will be measured at tw o gauging 

stations. One station will be located at the bridge that crosses Bridge Creek at the southeastern boundary 

o f  Area 2A. The second location will be established at a culvert that conveys the unnamed tributary o f  

Bridge Creek under railroad tracks in Area 2B. A reference point at each gauging station will be surveyed 

for horizontal location and elevation. The survey will be com pleted to the same accuracy and relative to 

the same datum  as the m onitoring well survey described in Section 6.2.1.
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D uring each surface w ater m onitoring event, the surface w ater elevation will be determ ined at each 

surface w ater gauging station. The depth from the reference point to the surface water elevation will be 

m easured at both low and high tides.

6.2.3 Sediment Sampling

Based on sedim ent sam pling results generated to date, it cannot be concluded that the site has im pacted or 

will im pact Bridge Creek. In fact, the existence o f  upstream  (at low tide) sedim ent im pacts has been 

confirm ed; the m etals and organic compounds detected in the sedim ent samples collected in Bridge Creek 

are substantially the same as those detected at an upstream  (at low tide) NY SD EC wetlands m itigation 

site. Therefore, sedim ent sam pling will only be perform ed as part o f  the post-remedial m onitoring i f  

surface w ater quality has been degraded, relative to the SW QS or SW QGV, by 1) groundw ater flow ing 

from A rea 2A to Bridge Creek or 2) from A rea 2B to the unnam ed tributary stream or to Bridge Creek.

If sedim ent sam pling is incorporated into the post-rem edial m onitoring, samples will be collected 

upstream, at, and downstream  o f  the area w here the groundw ater discharge is known or suspected. 

Additional (i.e., beyond those collected at the surface water sam pling stations described in Section 6.2.2) 

surface w ater sam ples will be collected at the sedim ent sam pling locations. Sediment samples will be 

collected from  the top 6 inches o f  the stream bed at depositional areas and will be analyzed only for the 

m etal(s) and/or organic com pound(s) that im pacted surface water.

6.3 Quality Assurance/Quality Control

Quality A ssurance/Q uality Control (QA/QC) sam ples will be prepared during groundw ater and surface 

w ater m onitoring. One duplicate groundwater or surface water sample will be collected during each 

periodic m onitoring event. Additionally, a sufficient volum e o f  groundw ater will be collected to allow 

the analytical laboratory to prepare and analyze m atrix spike and m atrix spike duplicate sam ples using 

w ater from the site. The M S/M SD  results will be assessed for m atrix interference and the accuracy and 

reproducibility o f  laboratory analytical procedures.

A trip blank sam ple will be prepared by the laboratory and will accompany the sampling ja rs  from the 

laboratory to  the field and the sam ples back to the laboratory. The trip blank sample will be analyzed for 

PP VOCs only. A field blank sample will be collected by running laboratory grade DI w ater over the 

sam pling equipm ent and collecting the runoff in laboratory provided sampling jars. The field blank 

sam ple will be analyzed for PP VOCs, PP SVOCs, PP m etals, pesticides, PCBs, and total cyanide. The
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results o f  the trip  blank samples will be assessed for cross-contam ination during sam ple transport and 

field blank sam ples will m onitor the effectiveness o f  field decontam ination procedures.

All w ater quality m eters will be calibrated in the field prior to use. All tubing and sam pling equipm ent 

will be disposable, w hen the option exists.
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7.0 OPERATION AND MAINTENANCE PLAN

The site does not rely on any m echanical system s to  protect public health and the environm ent. However, 

m obile phase petroleum  product may potentially be present, particularly at AOC-UST2. A m ong the 

remedial goals established for the site is the rem oval o f  m obile petroleum  product. This section specifies 

the actions to  be taken if  m obile product is encountered in any well during the post-rem edial m onitoring 

period. The actions will be taken if  necessary to rem ove the LNAPL.

Encountering m obile LN A PL in Site 2 will trigger the actions described in Section 7.2 and the 

notification requirem ents described in Section 5.5.

7.1 O&M Monitoring Frequency

The post-remedial m onitoring wells (PRW-1 through PRW -7) will be gauged in M arch during the first 

groundw ater m onitoring event. A fter the first year, the w ells will be gauged periodically at the same tim e 

as the periodic groundw ater m onitoring. If  LNAPL is encountered in any well, the LNAPL will be 

considered m obile and the O&M and LN A PL rem oval procedures docum ented in Section 7.2 will 

commence.

7.2 O&M Monitoring and LNAPL Removal Procedures

M obile LNAPL will be rem oved from the surface o f  any well where it is encountered using a vactor 

truck. During removal activities, the w ater level in the well will be lowered at least one foot to  allow 

LNAPL to re-accum ulate. The depth to LNAPL and the depth to groundw ater will be recorded before 

and after product removal. The vactor truck w ill dispose o f  all fluids in accordance with Federal, State, 

and local regulations. If  minimal thicknesses o f  LNAPL are observed in wells (i.e., thickness o f  less than

0.2 feet), oil absorbent socks will be used to rem ove LNAPL. These processes will continue until all 

recoverable LN A PL has been removed from  the well.

At each well w here the removal action was perform ed, the volum e o f LNAPL and groundw ater in contact 

with the product that was disposed o f  offsite shall be recorded in the PRR.

The Port Authority will inspect the well(s) w here removal actions were conducted one month later. If  

LNAPL is encountered, removal procedures will be repeated. For wells where oil absorbent socks are
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used, the oil absorbent socks will be rem oved and replaced, if  LNAPL is present. The m onthly 

inspections will continue until m obile LN A PL does not re-accum ulate w ithin any well for three m onths.

I f  LN A PL rem ains in any well despite rem oval efforts, an additional well will be installed dow ngradient 

o f  w here the rem oval was conducted. The purpose o f  this well will be to assess w hether m obile LNAPL 

could m igrate to  Bridge Creek. If  it is determ ined that m obile LNAPL may m igrate to  Bridge Creek, The 

Port A uthority w ill prepare a corrective m easures plan to  prevent LNAPL from reaching Bridge Creek. If 

indications are that the m obile petroleum  will not reach Bridge Creek, the gauging and rem oval efforts 

will continue.

The results o f  the O&M  including the actions taken and data collected will be sum m arized in the PRR 

discussed in Section 8.0.
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8.0 PERIODIC REVIEW REPORT (PRR)

All inform ation collected pursuant to this SM P w ill be kept on file at the site. All reports, forms, and 

other relevant inform ation generated will be available to the N Y SD EC upon request. In addition, the 

PR R  will be subm itted to the NY SD EC w ithin 45 days o f  the end o f  the certification period, as 

determ ined by N YSDEC. All PRRs will be subm itted to the NY SD EC electronically in the approved 

form at.

The PRR will include the following:

• Identification, assessm ent and certification o f  all ECs/ICs required by the rem edy for the site;

•  Results o f  the required annual site inspections and severe condition inspections, if  applicable;

•  All applicable inspection forms and other records generated for the site during the reporting 

period in electronic format;

• Data sum m ary tables and graphical representations o f  contam inants o f  concern by m edia 

(groundw ater, surface water), which include a listing o f  all param eters analyzed, along with the 

applicable standards, with all exceedances highlighted. These will include a presentation o f  past 

data as part o f  an evaluation o f  contam inant concentration trends;

•  Results o f  all analyses, copies o f  all laboratory data sheets, and the required laboratory data 

deliverables for all sam ples collected during the reporting period will be subm itted electronically 

in a N Y SD EC-approved format;

• A site evaluation, which includes the following:

o The com pliance o f  the rem edy w ith the requirem ents o f  the site-specific RAW P;

o Any new conclusions or observations regarding site contam ination based on inspections 

or data generated by the M onitoring Plan for the media being monitored;

o Recom m endations regarding any necessary changes to the remedy and/or M onitoring 

Plan; and

o  The overall perform ance and effectiveness o f  the remedy.
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As indicated above the PR R  w ill include certification o f  the EC and IC. The QEP will provide the 

follow ing certification:

For each IC or EC identified for the site, I certify that all o f  the follow ing statem ents are true:

•  The inspection o f  the site to confirm  the effectiveness o f  the IC and EC required by the remedial

program  was perform ed under my direction;

•  The institutional control and/or engineering control em ployed at this site is unchanged from the 

date the control was put in place, or last approved by the Departm ent;

•  N othing has occurred that would im pair the ability o f  the control to protect the public health and 

environm ent;

•  N othing has occurred that would constitute a violation or failure to com ply w ith the SMP;

•  A ccess to the site will continue to be provided to  the Departm ent to evaluate the remedy, 

including access to evaluate the continued m aintenance o f  this control;

•  Use o f  the site is com pliant with the Deed Restriction;

•  To the best o f  my know ledge and belief, the w ork and conclusions described in this certification

are in accordance with the requirem ents o f  the VCP;

• The inform ation presented in this report is accurate and com plete; and

•  I certify that all inform ation and statem ents in this certification form are true. I understand that a 

false statem ent made herein is punishable as a Class “A” m isdem eanor, pursuant to Section 

210.45 o f  the Penal Law. I, [name], o f  [business address], am certifying as [Owner or O w ner’s 

Designated Site Representative] for the site.

The signed certification, in accordance with DER-10 Section 1.5(b)5 will be included in the PRR.
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9.0 CORRECTIVE MEASURES PLAN

If any com ponent o f  the rem edy is found to have failed, or i f  the periodic certification cannot be provided 

due to the failure o f  an institutional or engineering control, a corrective measures plan will be subm itted 

to the NYSDEC for approval. This plan will explain the failure and provide the details and schedule for 

perform ing work necessary to correct the failure. Unless an em ergency condition exists, no work will be 

perform ed pursuant to  the corrective m easures plan until it is approved by the NYSDEC.
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Table 1
Summary o f Areas of Concern (AOCs)

HHMT Port Ivory Facility-Site 2

AOC Description o f AOC Summary of Investigative 
Activities Performed

Phases 
of Inv.

Remedial Action/ Closure

Potential
USTs

U S T  1

U ST  3

U S T (s) show n 
S anborn  M aps.

U ST (s) show n 
Sanborn  M aps.

U ST  4 U ST (s) show n 
Sanborn  M aps.

G eophysical su rvey  (G P R /E M ) 
perform ed  to iden tify  th e  presence o r  
absence o f  U STs. R esu lts inconclusive . 
T herefore , tw o soil sam ples co llected  
from  one soil boring.

G eophysical G P R /E M ) survey
p erfo rm ed  to iden tify  the  presence o r 
absence o f  U STs. R esu lts inconclusive . 
T herefore, tw o soil sam ples co llected  
from  four soil borings.

G eophysical (G P R /E M ) Survey
perfo rm ed  to iden tify  the p resence o r 
absence o f  U STs. R esu lts inconclusive . 
T herefore, five soil sam ples collected  
from  tw o soil borings.

SI, RI

SI. RI

SI, RI

N eith er U STs n o r petro leum - 
im pacted  so il w ere encountered. See 
N o tes 1 and  2.

N eith er U ST s n o r petro leum - 
im pacted so il were encountered. See 
N o tes 1 and 2.

N e ith e r  U STs nor petro leum - 
im pacted so il w ere encountered . See 
N o te  1.

USTs

U ST  7 U ST (s) show n on 
S anborn  M aps.

G eophysical (G P R /E M ) survey 
perform ed  to attem pt to identify' buried 
tanks. R esu lts inconclusive . Therefore, 
five soil sam ples co llected  from  four soil 
borings. O ne tem porary  well w as 
installed  and sam pled . T est p its w ere 
excavated . D uring  the  dem olition  o f  the 
concrete foundation  o f  B uild ing  N o. 17, 
2 U STs w ere encoun tered  and rem oved. 
R esidual L N A PL  w as encountered  at 

d iscrete  depth  in tervals in tw o non- 
ad jacen t borings du ring  post-excavation  
soil sam pling .

SI, RI, 
SRI

A pprox im ately  204 cub ic  yards o f  
L N A P L -im pacted  soil w as rem oved 
from  an area  approx 25 feet by 20 
feet. Six p ost-excava tion  soil 
sam ples (2 bottom  and 4 sidew all) 
w ere co llected  from  the excavation  
and exh ib ited  m in im al im pacts. 
F o llow ing  the  rem oval o f  the U STs, 
the area w as backfilled  w ith site 
so ils and crushed  concrete . The 
U STs w ere transported  o ffsite  for 
d isposal in acco rdance  w ith 
app licab le  regu la tions. Rem edial 
A ction  successfu l. See N o tes 1 and
2.
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M adlk)r33 Summary of Areas of Concern (AOCs)

HHMT Port Ivory Facility-Site 2

AOC Description of AOC Summary o f Investigative 
Activities Performed

Phases 
of Inv.

Remedial Action/ Closure

B u ild in g  N o. 20 L ocation  o f  form er 
8 ,000 -gallon  U ST; 
L N A P L -im pacted  soil 
rem ained fo llow ing 
U S T  rem oval because 
the U S T  w as located in 
close prox im ity  to 
B u ild ing  N o. 20.

D ue to the U S T ’s prox im ity  to  
B u ild ing  N o. 20 and  associa ted  
u tilitie s, no su bsu rface  ac tiv ities w ere 
p roposed  during  th e  SI and  RI. PA 
com pleted  d em olition  ac tiv ities 
subsequen t to the  R I. D uring  the  SRI, 
tw o soil borings w ere  drilled  and tw o 
post-excavation  soil sam ples w ere 
subm itted  for laborato ry  analysis.

SRI A pprox im ate ly  200  tons o fL N A P L - 
im pacted  soil and  the  foundation  o f  
B u ild ing  N o. 20 w ere rem oved. N o 
L N A P L -im pacted  soil w as 
en coun tered  in p o st excava tion  soil 
borings. R em edia l A ction 
successfu l. See N o tes  1 and 2.

B u ild in g  N os. 
32 /32A

Location o f  form er 
3 ,000-gallon  diesel 
U ST  (B u ild ing  N o. 32) 
and tw o 12,500-gallon 
heating  oil U STs 
(B uild ing  N o. 32A ); 
L N A PL -im pacted  soil 
rem ained in place 
fo llow ing U ST 
rem ovals because o f  the 
U STs proxim ity  to 
B uild ing  N os. 32/32A .

D ue to the p rox im ity  to B u ild ing  N os. 
32/32A  and associa ted  u tilitie s, no 
subsurface ac tiv ities w ere p roposed  
du ring  the SI and R I. The Port 
A uthority  com pleted  dem olition  
ac tiv ities su b seq u en t to the  RI. Five 
soil borings w ere d rilled  and five p o st
excavation  soil sam ples w ere subm itted  
fo r laboratory  analys is du ring  the  SRI. 
The goal o f  the SRI w as to confirm  the 
success o f  L N A P L -im pacted  soil 
rem oval near the foundation  o f  
B u ild ing  N os. 32/32A .

SRI
A pprox im ately  50 to n s  o f  LN A PL- 
im pacted  soil w as rem oved  during  
the d em olition  o f  B u ild in g  N os. 
32/32A . N o L N A P L -im pacted  soil 
w as en coun tered  in po st excavation  
soil borings. R em edia l A ction 
successfu l. See N o tes 1 and 2.

Precip ita te  at 
B ridge  C reek

P& G  identified  the 
presence o f  a precip ita te  
m aterial a long the banks 
o f  B ridge Creek.

T he portion  o f  B ridge C reek  located 
a long  the w estern  side  o f  S ite 2 was 
v isually  review ed du ring  tw o low  tide 
and tw o high tide periods. 
S ed im en t/p rec ip ita te  sam ples and 
surface w ater sam p les w ere co llected  
and subm itted  to the  labo ra to ry  for 
analysis. P recip ita te  m aterial has not 
recently  been obse rv ed  along the  banks 
o f  Bridge Creek.

SI, RI N o  d ecreasing  con cen tra tio n  trend 
w as iden tified  for any  m etal o r 
o rgan ic  com pound  in sedim ent. The 
env ironm enta l quality  o f  B ridge 
C reek  is considered  typical given 
the urban nature o f  the stream  
corridor. N o tw ith stan d in g  above 
and for pu rp o ses unre la ted  to the 
V C P, the P o rt A u th o rity  dredged 
and reprofiled  the  m ajority  o f  
B ridge C reek  ad jacen t to Site 2. 
T hese e ffo rts certa in ly  im proved 
sed im ent quality  w ith in  B ridge 
C reek. R e-dev e lo p m en t o f th e  site is 
expected  to  con tinue  to  enhance the 
quality  o f  B ridge C reek. N FA  is 
w arran ted  w ith  respec t to surface 
w ater and sed im en t at th is  A O C.

A rea  A W est 
T ank  Field 
(S ou thw est o f  
B u ild ing  16) 
/B lo ck  1400

P & G  A O C s 
(N o te  3 )

T hree soil sam ples w ere co llec ted  from  
tw o soil borings d u rin g  the  SI. Tw o soil 
sam ples w ere co llec ted  from  3 
delineation  soil bo rings d rilled  around 
soil boring  location A-5 d u rin g  the RI. 
The RI d e lineated  im pacted  soil 
su rrounding  the b o rings located  in A rea 
A. Based on the resu lts o f  the RI, soil 
excavation  conducted .

SI, RI Soil excava tion  conducted  in an area 
o f  app rox im ate ly  2 5 ,5 0 0  square feet 
(25%  o f  th a t area  w as located in 
A rea  2A  and 75%  at S ite 1). 
A pproxim ately  3 ,306  cub ic  yards o f  
soil w ere excavated  and rem oved. 
E ight post-excava tion  soil sam ples 
w ere co llected . R em edia l A ction  
successfu l. See N o tes 1 and 2.
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AOC Description o f AOC Summary of Investigative 
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Phases 
of Inv.
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A rea B F orm er 
R aw  P roduc t 
and  B y-p roduct 
A S T
A reas/B lock
1400

P& G  A O C s  
( N o te  3 )

D u rin g  the SI, 11 soil sam ples w ere 
co llec ted  from  4 soil bo rings. A rea  B 
w as investigated  in con junction  w ith 
A rea  A. D uring  the  SI, B-2 and B-3 
exh ib ited  ind ica tions o f  be ing  im pacted 
by pe tro leum /non-petro leum  substances. 
D uring  the  R I, 22 soil borings w ere 
d rilled  in the v icin ity  o f  B-2 and 7 soil 
bo rin g s w ere d rilled  at A rea  2A  near B - 
3. F ive soil sam ples w ere subm itted  for 
labora to ry  analysis. The RI delineated  
im pacted  soil su rround ing  the borings 
located  in A rea  B. The delineated  area 
inc luded  well G W -14 , w here sheen w as 
no ted  on  groundw ater.

N ote : A U ST  m easuring  eigh t feet long 
by six feet in d iam eter w as encountered . 
T he U S T  appeared  intact and no visually 
im pacted  soil appeared  to  be associated  
w ith the  U ST.

SI, RI L N A PL -im pacted  so il excava ted  in 
an area o f  app rox im ately  33 ,550 
square feet (75%  o f  th a t area  w as 
located in A rea 2A  and  25%  at Site 
1). A pproxim ately  4 ,3 4 9  cubic yards 
o f  so il w ere excavated  and rem oved. 
T w elve p o st excavation  soil sam ples 
w ere co llec ted  from  th is  A O C  and 
exh ib it m inim al im pacts. R em edial 
A ction  successfu l. See N o tes 1 and 
2.

A rea E S&S 
T ank  Field, 
S uper Fat 
T rap /B lock  
1400

P&G A O C s 
(N o te  3 )

O ne soil bo ring  w as drilled  and three 
so il sam ples w ere subm itted  for 
labo ra to ry  analysis. N o  im pacts excep t 
those  detec ted  across the H H M T -P ort 
Ivory and  a ttribu tab le  to h isto ric  fdl.

SI See N o tes 1 and 2.

A rea F2 W aste 
O il D rum  
Storage 
A rea/B lock  
1400

P& G  A O C s 
(N o te  3 )

O ne soil boring  w as drilled  and two soil 
sam ples w ere subm itted  fo r laboratory 
analysis. N o im pacts excep t those 
detec ted  across the H H M T -P ort Ivory 
and a ttribu tab le  to h isto ric  fill.

SI See N o tes 1 and 2.

A rea P Form er 
Product 
U n load ing  
P it/B lock  1400

P& G  A O C s 
(N o te  3 )

Six soil sam ples collected from  three soil 
borings. N o im pacts excep t those 
detected  across the H H M T -P ort Ivory 
and a ttribu tab le  to h istoric fill.

SI See N o tes 1 and 2.

A rea Q l 
E xisting  Scale 
P it/B lock  1338

P&G A O C s 
(N o te  3 )

Tw o soil sam ples co llected  from  one 
soil boring . N o  im pacts accep t those 
detected  across the H H M T -P ort Ivory 
and a ttribu tab le  to h istoric fill.

SI See N o tes 1 and 2.

R ailroad 
T racks and 
S id ings

H istoric m apping  and 
visual inspection  o f  the 
site identified  the 
presence o f  railroad  
tracks, sid ings and 
equ ipm en t th roughou t 
the sub jec t site. 
Investigative efforts were 
undertaken  to  docum ent 
env ironm ental quality .

26 soil sam ples collected from  13 soil 
borings. Soil im pacts by arsenic 
po ten tially  attribu tab le  to the presence 
and /o r form er use o f  railroad spurs. 
O therw ise  im pacts sim ilar to those 
detected  across the H H M T -P ort Ivory 
F acility  and a ttribu tab le  to h istoric fill.

SI See N o tes 1 and 2.
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S tain ing S tain ing  w as no ted  on 
the floor in tw o bays o f  
B u ild ing  #20.

T his A O C includes 
A O C -S tain  3, w hich  
was subsequen tly  
investigated  during  the 
SRI.

T en soil sam ples co llec ted  from  five 
so il bo rings du ring  the  SI. T h ree  soil 
sam ples co llected  from  th ree  soil 
b o rin g s during  the  SRI. T he p u rpose  o f  
the  SR I w as to confirm  the success o f  
so il rem oval effo rts a t A O C -S tain  3 
subsequen t to the  SI. T he rem oval 
areas w ere successfu l w ith  regards to 
PA H  com pounds and m etals, the 
con tam inan ts o f  concern  (C O C ). 
A rsen ic  rem ains in soil at th is A O C , 
bu t is p resen t m ore than five feet above 
the  w ater table.

SI, SRI The P o rt A uthority  perform ed  soil 
excavation  activ ities during  
dem olition  o f  B u ild ing  N o. 20. 
A rsen ic-im pacted  soil w ill be 
covered  w ith  im perv ious m aterials, 
w hich  w ill preclude d irect contact 
w ith  the soil and  p rev en t leaching o f  
arsenic to  the w ater tab le . R em edial 
A ction  successfu l. See N o te  1.

P its  and  D rains Pits and drains, som e 
filled with gravel, were 
noted at both interior and 
ex terio r site locations. In 
addition , reports identify  
the p resence o f  o il/w ater 
separa to r system s.

A  visual inspection  was perform ed , as 
feasib le, to assess cond itions a t pits 
and drains. Soil borings w ere installed  
and sam pled at and  ad jacen t to  curren t 
and fo rm er pits and  drains. 22 sam ples 
co llected  from  11 soil borings. N o 
im pacts except th o se  detected  across 
the  H FIM T-Port Ivory  Facility  and 
a ttribu tab le  to h isto ric  fill.

SI See N o tes 1 and 2.

F orm er
S truc tu res

R eview  o f  Sanbom  M aps 
and aerial pho tographs 
revealed the p resence o f  
form er structures, A STs, 
and railroad tracks and 
sid ings at various 
locations th ro u g h o u t the 
subject site. R eview  o f  
som e o f  the historical 
sources also revealed the 
presence o f  d isco lored  
areas and /or debris piles.

Soil borings w ere installed  and 
sam pled  at areas form erly occupied  by 
structu res, debris p iles and d isco lo red  
areas. S ix teen  soil sam ples co llec ted  
from  10 soil borings.

T he RI delineated  poten tial p e tro leum  
im pacted soil su rround ing  the FS-1B  
location. O nly a sm all po rtion  o f  th is 
area w as located at Site 2; the  m ajority  
o f  the area was located  at S ite 1.

SI, RI The delineated  area (approx im ately  
8 ,300 square feet) su rround ing  FS- 
1B w as excavated  to the w ater 
tab le to add ress petro leum - 
im pacted soil. A pprox im ately  
1,537 cubic yards o f  soil was 
excavated  and rem oved. E ight 
post-excavation  soil sam ples were 
collected  and subm itted  for 
laboratory  analysis. R em edial 
A ction  successful. See N o tes 1 and 
2.

H isto ric  F ill 
M aterial

P& G placed  a variety  o f  
fill m aterial at the 
subject site. The fill 
m aterials presen t at the 
site include so il/sand , 
construction  debris 
(w ood, bricks, glass, 
concrete), ash from  
boiler operations, slag, 
vegetative debris and by
products from  
production  activ ities 
(calcium  carbonate, 
spent d iatom aceous filter 
earth, and spent 
carbonaceous filter 
m aterial). The presence 
o fb lack -s ta in ed  soil was 
noted in P& G  reports.

Soil borings w ere installed , and soil 
sam ples w ere co llected , th ro u g h o u t S ite 
2 to characterize the  type and ex ten t o f  
fill m aterial. As P& G  reclaim ed S ite 2 
from  m arsh land  th rough  filling , all soil 
borings at the site w ere d rilled  th rough  
fill m aterials. In add ition  to  the soil 
sam ples and soil borings used  to 
characterize  o th er A O C s, five soil 
sam ples collected  from  tw o soil borings 
to characterize the fill m aterials A O C  
specifically . The soil sam ples exh ib ited  
m etals, T PH C , and  SV O C s a t varying 
concen tra tions, som e above the ir  
R SC O s. The concen tra tion  o f  total 
PC B s in subsurface soil at location  PG- 
Fi 11-8 slightly  exceeded  its R SC O . As 
the h isto ric  fill m aterial was encountered  
th roughou t S ite 2, g ro u n d w ater im pacts

SI, RI, 
SRI

Except b y -p roduct fill, w hich is 
innocuous, the h isto ric  fill con tains 
organ ic  com pounds and m etals at 
concen tra tions above their 
respective RSC O s. A s the  fill is 
ub iqu itous at the H H M T -P o rt Ivory 
Facility, low -level soil im pacts have 
been detected  th roughou t Site 2. 
See N o tes 1 and 2.
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attribu tab le  to th is  A O C  w ere  evaluated  
on a  site-w ide basis (see below ).

G roundw ater P& G  reports iden tified  
the  presence o f  
con tam inan ts, elevated  
pH , and  free phase 
p ro d u c t in S ite  2 
m on ito ring  w ells.

T he m o n ito ring  w ells 
O P -1 , G W -14, a n d M W - 
1OD w ere fu rther 
investigated  d u rin g  the 
RI because o f  e ith e r  the 
presence o f  sheen  on  the 
w ater in the  w ell o r 
poten tial pe tro leum  
im pacts to soil a t those 
locations.

Sam ples w ere ob ta ined  from  a 
rep resen ta tive  num ber o f  ex is ting  w ells 
and add itional w ells w ere in sta lled  and 
sam pled  to  evaluate  g roundw ater 
quality . A ll w ells w ere exam ined  for 
the presence o f  free p roduct; w here 
encoun tered , sam ples o f  p roduct were 
subm itted  fo r fingerprin ting .

F ive w ells w ere installed  and  sam pled: 
P A M W -1 5, P A M W -15D  P A M W -7, 
P A M W -7D , and P A M W -10D  (M W - 
10D ). O ne tem porary  well (T M W -01) 
w as installed  and sam pled. T he 
fo llow ing  4 ex isting  w ells w ere 
included  in the sam pling  effort: GW - 
10, G W -7, M W -3, and PZ-1. Finger 
p rin ting  w as perform ed on LN A PL in 
2 w ells: G W -14 , O P-1.

D uring  the SI and RI, sheen w as 
observed  in M W -10D  and at 
de lineation  locations to the north , east 
and w est o f  M W -10D . D elineation  to 
the  south w as com pleted  by drilling  
one soil boring  during  the investigation  
o f  A O C -T E  P ipeline (see below ). 
G roundw ater sam pling  resu lts indicate 
th a t g roundw ater is not im pacted  by 
regu lated  o rgan ic  com pounds. The 
delineated  area encom passed  
approx im ately  4 ,800  square feet.

A  to tal o f  10 soil borings w ere drilled 
a round  soil boring  G W -14. Tw o soil 
sam ples w ere subm itted  for laboratory 
analysis.

A total o f  7 borings w ere drilled  
a round  soil boring  O P -1 . F ive soil 
sam ples w ere subm itted  fo r laboratory 
analyses. A nalytical results indicate 
elevated  concen tra tions o f  one SV O C 
(bis 2 -ethylhexyl phthalate) and six 
m eta ls (arsenic, barium , iron, 
m agnesium , m anganese, and sodium . 
E levated  concen tra tions o f  b is 2- 
ethylhexyl ph thalate are believed to  be

SI, RI 
SRI

A lthough  benzene w as detected  
above its R SC O  in so il, benzene 
and T PH C  w ere n o t detec ted  in a 
g roundw ater sam ple  co llec ted  from  
M W -10D . B enzene w as not 
detected  in soil sam p les co llected  
from  delineation  so il borings. 
R elatively  low  concen tra tio n s 
(< 2 ,400  m g/kg o f  T P H C ) were 
detected  in soil sam ples co llected  
from  M W -10D . Soil analy tical 
resu lts from  d e lineation  soil 
borings indicate co n cen tra tio n s o f  
PAFI com pounds s im ila r to  those 
concen tra tions d etec ted  at o ther 
po rtions o f  the H H M T -P o rt Ivory 
Facility  and a ttrib u tab le  to fill 
m aterials placed by P& G . See 
N ote 1 w ith respect to soil and 
g roundw ater at M W -10D .

The area excavated  in the  vicinity  
o f  well OP-1 encom passed  
approx im ately  900 sq ua re  feet and 
consisted  o f  app rox im ate ly  117 
cubic yards o f  soil. F our post 
excavation  soil sam ples w ere 
co llected  and no im pacts w ere 
detected . R em edial A ction  
successfu l. See N o te  1.

Please note the L N A P L -im pacted  
soil area delineated  in the  vicinity  
o f  m onito ring  well G W -14  during  
the RI w as rem oved in con junction  
with excavation  ac tiv ities  a t A rea 
B. P lease see A rea B (T ab le  1 
above) for m ore in form ation .

Except fo r those a ttrib u tab le  to 
background  co nd itions, the  m inor 
g roundw ater im pacts ou tlined  to 
the left are an tic ipated  to attenuate  
naturally  as a result o f  the source 
area rem ovals cond u c ted  to  date, 
future source area rem ovals; and 
construction  o f  a cap  p roposed  in 
the Site 2 R A W P. T he Site 2 
RA W P further p ro p o ses to m onitor
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attribu tab le  to  laborato ry  
con tam ination  o f  the  sam ple. E levated  
co ncen tra tions o f  m eta ls are believed 
to be a ttribu tab le  to  the  presence  o f  
h isto ric  fill.

g ro u n d w ater quality  fo llow ing  the 
co nstruction  o f  the cap . See N otes 
1 and  2.

W estern A rea L N A P L -im pacted  soil 
w as encoun te red  during  
m odifica tion  to the  
sto rm w ater m anagem ent 
system  in the  w estern 
portion  o f  A rea 2B.

E igh teen  p ost-excava tion  soil sam ples 
w ere co llected  from  17 locations. 
B ased on  the  analy tical results, soil 
im pacts (PA H  com pounds) are 
attribu tab le  to till m ateria ls p laced  at 
the H H M T -P ort Ivory  Facility  by 
P& G . A well w as in sta lled  at W A -16 
to investigate  for m obile  L N A PL  
because T PH C  concen tra tio n s in soil 
w ere 18,000 m g/kg. N o  L N A PL  w as 
encoun tered  in the w ell. T herefore, 
m obile  LN A PL is no t p resen t in A O C - 
W estern Area. G roundw ater at W A -16 
is im pacted  w ith PA H  com pounds 
sim ilar to o th er areas o f  the H H M T- 
Port Ivory Facility.

SRI,
FSRI

L N A P L -im pacted  so il w as 
excava ted  b ased  on th e  presence o f  
e levated  co n cen tra tio n s o f  volatile 
o rg an ic  v apors as m easu red  using 
a  P ID  and  the  p resence  o f  sheen, 
odo r, and d isco lo red  (gray) soil.
N o  in d ica tions o f  m ob ile  LN A PL 
w ere observed . See N o tes 1 and 2.

TE  Pipeline P otential petro leum  
im pacts in an easem ent 
to T exas E astern 
con ta in ing  an inactive 
buried  petro leum  
pipeline and a second 
p ipeline curren tly  
ow ned  and m aintained 
by In tem ationa l-M an tex  
T ank  T erm inals 
(IM TT).

T w enty-one soil sam ples w ere 
co llec ted  from  21 soil borings drilled  
along the Texas E astern  and IM TT 
pipelines. L N A P L -im pacted  soil w as 
not encountered  at any soil boring . Soil 
im pacts w ere sim ilar to th o se  detected  
at o th er portions o f  the H FIM T-Port 
Ivory Facility.

FSR1 See N o tes 1 and 2.

S outhern  A rea A ssociated  w ith  inactive 
underground  p ipelines 
at A rea 2B th a t are 
believed  to have been 
ow ned  at one tim e by 
T idew ater. T he 
investigation  o f  soil 
a long  these p ipelines 
w as initiated because 
L N A P L -im pacted  soil 
w as encountered  along 
these p ipelines at o ther 
p o rtions o f  the H H M T- 
Port Ivory Facility.

G P R /E M  survey m ethods w ere u tilized  
to locate the T idew ater p ipelines. 
A pprox im ately  21 soil borings w ere 
drilled  during  the  first m ob ilization  o f  
the SR I. The second  m obilization  w as 
conducted  at tw o areas w here L N A P L - 
im pacted  soil was encoun te red  du ring  
the first m obilization  to delineate  the  
ex ten t o f  LN A P L -im pacted  soil and 
any im pacts to g roundw ater. 16 soil 
sam ples w ere co llec ted  from  13 soil 
borings. Tw o soil borings w ere 
converted  to tem porary  w ells. The SRI 
identified  L N A P L -im pacted  soil at 2 
areas at A O C S outhern  A rea (in the 
vicin ity  o f  test pit EXT-1 and soil 
borings T W -47 and T W -48).

SRI,
IR M

T he Port A u th o rity  p roposed  the 
rem oval o f  free (i.e. m obile) 
L N A P L  as part o f  an IRM . Based 
on field  o b se rvation , L N A PL  was 
consid ered  no t to be m obile  in the 
v icin ity  o f  E X T -1 ; therefo re , 
L N A P L  excava tion  and  rem oval 
w as conducted  on ly  in the vicinity 
o f  T W -47  and 48  as p art o f  the 
IR M . A pprox im ate ly  220 cubic 
yards o f  L N A P L -im pacted  soil was 
excavated  in the v icin ity  o f  TW -47 
and 48 (designated  as R em oval 
A rea/T rench  A du ring  the IRM ). 
R em oval A rea/T rench  A 
encom passed  approx im ate ly  1,088 
sq ua re  feet. N o  L N A PL  was 
o b served  to re-accum ulate  in the 
excava tion  fo llow ing  LN A PL 
rem oval and  g ro u n d w ater pum ping 
du ring  the IR M . R em edial Action
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Table 1
Summary of Areas of Concern (AOCs)

HHMT Port Ivory Facility-Site 2

AOC Description of AOC Summary of Investigative 
Activities Performed

Phases 
o f Inv.

Remedial Action/ Closure

successfu l. See N o te  1.

A rea  2A 
Southeast

L N A PL -im pacted  soil 
encountered  at the 
sou theastern  po rtion  o f  
A rea  2A, near W estern 
A venue.

W hile  co n stru c tin g  storm  w ater 
drainage im provem en ts a long  W estern 
A venue su b sequen t to  the  SRI, 
L N A P L -im pacted  soil w as encountered  
in an excava tion  n ear the  T idew ater 
p ipelines. T he excav a tio n  w as located 
im m ediately  w est o f  W estern A venue 
(A rea 2A ). T PH C  concen tra tions 
ranged  from  1 ,200 m g/kg  to 14,000 
m g/kg. E levated  concen tra tions o f  
PA H  co m p o u n d s and to tal SV O C s 
w ere detec ted  a t one location  (W A W - 
2S) an d  are believed  to  be attribu tab le  
to c inders inc luded  in the sam ple. 
E levated  concen tra tio n s o f  PAH 
com pounds w ere not detected  in a 
confirm atory  so il sam ple collected  
from  the  sam e dep th  a t an ad jacent 
location . T he L N A P L -im pacted  soil 
w as d e lineated  to  a m inim um  area o f  
4 ,000  square feet du ring  the FSRI. 
T w enty-five soil sam ples w ere 
co llected  from  15 soil borings. The 
concen tra tions o f  TP TIC in soil ranged 
from  non- d etec t to 38 ,000  mg/kg. 
M on ito ring  w ells w ere installed at the 
three locations (2A S E -12 , 2A SE-8, 
and 2A S E -10A ) w ith the highest 
T PH C  co ncen tra tions to investigate for 
m obile LN A PL. L N A PL  w as not 
encountered  in any well. Therefore, 
m obile  L N A PL  is not antic ipated  in 
A O C -A rea 2A  Southeast. G roundw ater 
is im pacted  w ith  PAH com pounds. 
H ow ever, the  PA H  com pounds have 
no t im pacted  surface w ater in Bridge 
Creek.

P o s t-
S R I ,
F S R I

See N o tes 1 and 2.

H ydrogen
H older

F o rm er A ST  and 
associated  appurtenan t 
equ ipm en t w as used for 
the  storage and transfer 
o f  hydrogen. The 
hydrogen w as likely 
sto red  in liquid form  
and used for the 
hydrogenation  o f  oils 
and fats for p rocessing  
food products by P& G .

This A O C  w as iden tified  subsequent to 
the SI and RI; how ever, SI and SRI 
analy tical da ta  w ere used to 
characterize th is A O C . N ine  soil 
sam ples and three g roundw ater 
sam ples w ere co llected  from  six 
locations w ith in  200 feet o f  the form er 
hydrogen holder. Three o f  the 
sam pling  locations w ere in Site 1. 
T hese six locations w ere used to 
evaluate  w hether form er land 
use /activ ities at th is  A O C  had im pacted 
soil o r  g roundw ater. PAH com pounds 
and m etals w ere detected  above their

S I, S R I See N o tes 1 and 2.



H h M Table 1
MadDonali Summary of Areas of Concern (AOCs)

HHMT Port Ivory Facility-Site 2

AOC Description o f AOC Summary of Investigative 
Activities Performed

Phases 
o f Inv.

Remedial Action/ Closure

respective R S C O s and are a ttribu tab le  
to  fill m aterial p laced  at the  site by 
P& G . G roundw ater is im pacted  by 
sod ium , w hich  is not re lated  to  the 
fo rm er hydrogen holder.

Notes and Abbreviations:
SI= Site Investigation 
N FA = N o further action 
Inv= Investigation 
Bg= Below grade
SVOCs= Semivolatile organic compounds
RI= Remedial Investigation
SRI= Supplemental Remedial Investigation
UST=Underground storage tank
PAHs=Poly-cyclic aromatic hydrocarbons
AO C= A rea o f  Concern
IRM= Interim Remedial Measure
TPH C= Total petroleum hydrocarbons
P&G Proctor and Gamble
RAW P= Remedial A ction W ork Plan
RSCOs= Recommended Soil C leanup Objectives
1) U n less otherw ise noted, no further action (N F A ) is warranted with respect to so il or groundwater at this AOC.

2) B ased  on analytical results, m etals and/or regulated organic com pounds have been detected at concentrations sim ilar to those  
concentrations detected at other portions o f  the H H M T-Port Ivory Facility  and are attributable to fill m aterials p laced  by P&G. 
Construction o f  an im perm eable cap or placem ent o f  clean cover  is the only required rem edial action.

3) P& G  reports identified A O C s at the H H M T-Port Ivory Facility. M edia at the A O C s were characterized to varying degrees.

4 ) M any sam ples and so il borings listed in this table were used to characterize m ultiple A O C s. T herefore, this table should  
not be utilized to calcu late the total number o f  sam ples collected .



Table 2 
Remaining Impacts 

Howland Hook Marine Terminal-Port Ivory Facility-Site 2 
40 Western Avenue 

Staten Island, New York

VOLATILE ORGAT
\1M ) I A,

( OMPOI M>

vJIC CO 
SCGs

MPOUNDS ( 
MINIMI \1 

( O M  .

VOCs) 
M.W1MI M 

C O M  .

SEMIVOLATILE O RG / 

(OM POI M )

\M C  CC 
SCGs

MPOUNDS (! 
MINIMI M 

COM'.

SVOCs) 
M W IM l M 

( O.M .

PESTI
MHIIY 

i  OMPOI Ml

CIDES
SCGs

AND PCBs 
minimum' 

CONC.
M W IM l M 

I o \ < .
mi m'\

( OMPOl M l

ME'
SCGs

rALS *
MINIMI M 

i  o \ < .
M W IM l M 

1 o \ < .

CYANID 
Ml 1)1 \

( OMPOl M)

E AND 1 
SCGs

rOTAL PHE> 
MINIMI VI 

COM..

JOLICS 
VIWIMI VI 

4 O M  •
SO IL 1
BENZENE 0.06 0.0011 0.32 BENZOrAlANTHRACENE 0.23 ND 8.9 DIELDRIN 0.044 0.0039 0.3 ARSENIC 7.5 ND * 290 NONE
TRANS-1,3DICHLOROPROPENE 0.3 0.054 0.43 BENZOfAlPYRENE 0.061 ND 4.4 ENDRIN 0.1 0.0039 0.39 BARIUM 300 11.7 618
ACETONE 0.2 ND 31 BENZOfBlFLOURANTHENE 1.1 ND 26 HEPTACHLOR EPOXIDE 0.02 0.0039 0.091 BERYLLIUM 0.16 ND r 10.9

DIBENZOfA.HlANTHRACENE 0.014 0.18 0.92 CADMIUM 1 ND 19
CHRYSENE 0.4 ND 3.9 CHROMIUM 10 ND ; 298
BENZOrKlFLOURANTHENE 1.1 0.18 11 COPPER 25 ND $ 775
INDENOfl,2,3-CDlPYRENE 19 0.18 4.3 IRON 2000 2700 69500

G ROU N DW ATER
ACETONE 50 ■ ND 190 BIS(2-ETHYLHEXYL)PHTHALATE 5 ND 8.1 NONE ARSENIC 25 ND 100 NONE

BENZO(A)ANTHRACENE 0.002 ND 2.3 BARIUM 1000 30 1800
BENZO(A)PYRENE 0.002 ND 2.1 MAGNESIUM 35000 1800 . 180000
BENZO(B)FLUORANTHENE 0.002 ND 3 MANGANESE 300 16 < 2400
BENZI0(K)FLUORANTHENE 0.002 ND 1.2 SODIUM 20000 22000 1700000
CHRYSENE 0.002 ND 3.1 IRON 300 330 21000
INDENOf 1,2,3~CD)PYRENE 0.002 ND 1.4

SURFA CE W A TER
NONE NONE NONE ZINC 95 ND , 110 NONE

SED IM ENT | | | 1 1 1 I 1 1
NONE NONE P,P’-DDD 0.001 0.016 0.110 ANTIMONY 2/25 ND 6.9 NONE

P,P’-DDE 0.001 0.029 0.066 ARSENIC 6.0/33 6.2 62
P,F-D D T 0.001 ND 0.35 CADMIUM 0.6/9 ND 1.9
TOTAL PCBS 0.0008 0.065 0.23 CHROMIUM 26/110 28 110
CHLORDANE 0.001 ND 0.039 LEAD 31/110 54 300

MERCURY 0.2/1.3 0.2 0.85
NICKEL 16/50 26 160
ZINC 120/270 390 1400

SO IL  V APO R AND IN DO O R AIR
NONE NOT ANALYZED NOT ANALYZED NOT ANALYZED NOT ANALYZED

Notes and abbreviations:
PCBs= Poly chlorinated biphenyls 
Conc.= Concentration
None= None detected above the applicable SCGs. j
N D - Not detected
SCGs= Standards, Criteria, and, Guidance t
1) All SCGs and concentrations for soil and sediment are reported in milligrams per kilogram (mg/kg), all SCGs and concentrations for groundwater and surface water are reported in micrograms per liter (ug/L), and all >

SCGs and concentrations for soil vapor are reported in micrograms per cubic meter (ug/m). *
2) The SCG for soil is the Recommended Soil Cleanup Objectives from the Technical and Admistrative Guidance Manual #4046.
3) The SCG for groundwater is the Ambient W ater Quality Standards and Guidance Values for class GA groundwater. Where standards were not available, the concentrations were compared to the guidance values. <
4) The SCG for surface water is the Ambient Water Quality Standards and Guidance Values for class SD surface water. Where standards were not available, the concentrations were compared to the guidance values.
5) The SCG for sediment is the New York Sediment Screening Criteria. The concentrations are compared to the NYSDEC Lowest Effect Level and the Severe Effect Level. ,
6) The SCG for indoor air is the New York State Department o f  Health Air Guideline Values in th sDraft Guidance fo r  Evaluating Soil Vapor Intrusion in New York dated February 2005.

\\NYC-FS3\Shared\Projects\Port Authority of NY & NJ\Port lvory\Site 2\SMP Nov 2011, Rec'd Oct 2012VTRC SMP\Tables\Table 2 Remaining Impacts.Final November 2011.xls\Table 2 Remaining Impacts.Final November 2011.xls\lmpacts Rem. 28
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All that certain plat, piece or parcel of land, with the buildinge and improvements thereon 
erected, situate, lying and being in the Borough of Staten Island, County of Richmond, City 
and State of New York, and bounded and described by the following;

BEGINNING at a point on the southerly record line of Richmond Terrace, said point of 
BEGINMNG having coordinates of South 6,292.653 and West 38,273.828 and running thence 
from said point the following courses and distances;
1. South 30* 01’ 25" West a distance of 778.11 feet to a point;
2. THENCE South 0ff 02' 42* East a dMonce of 229.00 feet to a point;
3. THENCE South 16* 27’ 29’ West a distance of 729.56 feet to a point;
4. THENCE North 891 30’ 07’ West a distance of 187.03 feet to a point;
5. THENCE North 00* 03’ 45’ West a distance of 668.28 feet to a point of curvature;
6. THENCE along a curve bearing to the right having a radius of 880.37 feet, a central
angle of 24* 29* 20’ for an arc length of 376.28 feet and a chord which bears North 12*
10’ 55* East a distance of 373.42 feet to a non-tangent point;
7. THENCE North 24* 25’ 35* East a distance of 845.44 feet to a point on the said
southerly record line of Richmond Terrace;
8. THENCE along said southerly record line of Richmond Terrace South 57* 05’ 36* East a
distance of 376.B2 feet to an angle point;
9. THENCE still along said southerly record line of Richmond Terrace North 8ff 27’ 20*
East a distance of 38.90 feet to a point or place of BEGINNING.

The above said Site t contains an area of 603,997 square feet (13.87 acres)

All that certain plot, piece or parcel of land, with the buildings and improvements thereon 
erected, situate, lying and being in the Borough of Staten Island, County of Richmond, City 
and State of New York, and bounded and described by the following;

BEGINNING at a point formed by the intersection of the westerly record line of Western 
Avenue and the southerly record line of Richmond Terrace, said point of BEGINNING having 
coordinates of South 6,278.781 and West 38,049.870 and running thence from said point the 
following four (4) courses and distances along said westerly line of Western Avenue;
1. South 04’ 30’ 10* West a distance of 234.59 feet to a point;
2. THENCE South 06* 56’ 53* West a
3. THENCE South 25* 31’ 16* West a
4. THENCE South 19* 34’ 07* West a
5. THENCE North 53* 52’ 00* West a
6. THENCE North 40* 02* 10* West a
7. THENCE North 31* 40’ 20“ West a
8. THENCE North 15* 54’ 20* West a
9. THENCE North 00- 03’ 45* West a
10. THENCE South 89* 30’ 07* East a

THENCE North 16* 27’ 29’ East a 
THENCE North 017 02’ 42* Wsst a

dMonce of 850.30 feet to a point; 
dMonce of 606.95 feet to a point; 
distance of 849.95 feet to a point; 
dMance of 91.03 feet to a point; 
dMance of 112.02 feet to a point; 
distance of 150.93 feet to a 
distance of 417.40 feet to a 
distance of 142.57 feet to a 
distance of 187.03 feet to a
distance of 729.56 feet to a 
distance of 229.00 feet to a

point;
point;
point;
point;
point;
point;

W 37,200

11. 
12.
13. THENCE North 30* 01’ 25* East a distance of 778.11 feet to a point on the said
southerly record line of Richmond Terrace;
14. THENCE the said southerly record line of Richmond Terrace North 868 27’ 20’ East a
dMance of 224.39 feet to a point or place of BEGINNING.
The above said Site 2a  contains an area of 1,042,749 square feet (23.94 acres)

DESCRIPTION)
PROPERTY OF THE PORT 
SITE 2b
TAX LOT No. 1 BLOCK Nc.
BOROUGH OF STATEN ISLAND,

All that certain plot, piece or parcel of land, with the buildings and improvements thereon 
erected, situate, lying and being in the Borough of Staten Island, County of Richmond, City 
and State of New York, and bounded and described by the following;

BEGINNING at a point on the easterly record line of Weetem Avenue, sold point being located 
a distance of 2,436.70 feet south from the intersection formed by the said easterly record 
line of Western Avenue and the southerly record line of Richmond Terrace, said point of 
BEGMNING having coordinates of South 8,597.006 and West 38,623.803 and running thence 
the following courses and dMances;

1. South 7(7 16’ 28* East a distance of 928.56 feet to a point;
2. THENCE South 44’ 27’ 08* East a distance of 67.03 feet to a point;
3. THENCE South 67* 51’ 00* West a distance of 188.84 feet to a point of curvature;
4. THENCE along a curve bearing to the right having a radius of 3,799.97 feet, a central
angle of 1 ?  51’ 06* for an arc length of 918.66 feet and a chord which bears South 85*
13’ 27* West a distance of 916.43 feet to a non-tangent point on the said easterly record 
line of Western Avenue;
5. THENCE along said easterly record line of Western Avenue North 398 58’ 20’ East a 
dMance of 208.40 feet to a point;
6. THENCE North 198* 34* 07* East a distance of 140.45 feet to a point or place of 
BEGINNING.

The above said Site 2b  contains an area of 203,009 equare feet (4.66 acree)

DESCRIP'ION
PRCPERTV 0- THE =0RT AUTHORITY OF NEW YORK AND NEW JERSEY 
SITE 3
TAX LOT No. 1 B .0C K  No. '3 3 8
BOROUGH OF STA’ EN ISLAND, CITY OF NEW YORK

All that certain plot, piece or parcel of land, with the buildinge and improvements thereon 
erected, situate, lying and being In the Borough of Staten Island, County of Richmond, City 
and State of New York, and bounded and described by the following;

BEGINNING at a point formed by the intersection of the easterly record line of Western 
Avenue and the southery record line of Richmond Terrace, said point of BEGINNING having 
coordinates of South 6,268.432 and West 37,999.404 and running thence from eaid point the 
following courses;

1. Along the said southerly record lint of Richmond Terrace North 83* 50’ 52’ East a
distance of 186.92 feet to the southwesterly intersection of Richmond Terrace and Catherine 
Court;
2. THENCE along the westerly record line of Catherine Court South 00*23’ 10* West a
distance of 273.56 feet to a point;
3. THENCE st3l along the westerly record line of Catherine Court North 88* 47’ 31* East 
a distance of 25.35 feet to a point;
4. THENCE still along the westerly record line of Catherine Court South 0(704’ 45* West a 
distance of 157.52 feet to a point on the southerly record line of Catherine Court;
5. THENCE along the said southerly record line of Catherine Court South 89* 47’ 17’ East
a distance of 25.94 feet to a point on the easterly record line of Catherine Court;
6. THENCE along the said easterly record line of Catherine Court North 00* 23’ 10* West
a dMance of 436.73 feet the southeasterly intersection of Richmond Terrace and Catherine 
Court;
7. THENCE along the said southerly record line of Richmond Terrace North 85* 54’ 59*
East a distance of 247.50 feet to a paint;

8. THENCE South 0(7 01’ 11* East a dMance of 455.24 feet to c point;
9. THENCE South <xr 04’ 12’ East a dMance of 135.17 feet to a point;
10. THENCE South Off 32' 20* East a distance of 160.07 feet to a point;
11. THENCE South Off 20’ 40* East a distance of 740.55 feet to a point;
12. THENCE South Off 24’ 25* West a dMance of 247.48 feet to a point;
13. THENCE South Off 49’ 35* West a dMance of 374.19 feet to a point;
14. THENCE South Off 17’ 30* West a dMance of 321.03 feet to a point;
15. THENCE South Off 55’ 35* East a distance of 256.73 feet to a point;
16. THENCE South Off 25’ 05* East a distance of 11.98 feet to a point;
17. THENCE South 73* 10’ 43’ West a dMance of 40.86 feet to a point;
18. THENCE South 59* 13’ 00* West a dMance of 28.47 feet to o point;
19. THENCE South 87 48' 32* West a dMance of 29.93 feet to a point;
20. THENCE North 3ff 57’ 50* West a dMance of 38.16 feet to a point;
21. THENCE South 77 07’ 17* Wsst a distance of 33.54 feet to a point;
22. THENCE South 43" 20’ 44* West a distance of 33.80 feet to a point;
23. THENCE South 87 51’ 00* West a distance of 13.15 feet to a point;
24. THENCE North 44* 27’ 08* West a dMance of 67.03 feet to o point;
25. THENCE North 7ff 16’ 28* West a distance of 928.58 feet to a point
easterly record line of Western Avenue;

Thence along the said easterly record Tine of Western Avenue the following four (4) courses
26. North 19’ 34’ 07* East a distance of 714.86 feet to a point;
27. THENCE North 25’ 31’ 14’ West a dMance of 612.46 feet to a point;
28. THENCE North 06’ 56’ 55* East a distance of 859.46 feet to a point;
29. THENCE North 04’ 30’ 10’ East a distance of 249.92 feet to a point or place of
BEGINNING.

The above said Site 3  contains an area of 1,872,190 square feet (42.98 acres)
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Port Ivory Facilities 
Staten Island, New York

IMPORTANT NOTE :
THE INFORMATION DEPICTED ON THIS MAP REPRESENTS 
THE DATES INDICATED AND CAN BE CONSIDERED AS THE 
GENERAL CONDITIONS EXISTING AT THAT TIME. BE ADVISED 
THAT ADITIONAL INFORMATION MAY RESIDE ON DIGITAL FiLES 
AND MAY NOT BE PLOTTED ON THIS MAP.

I hereby certify to The Port Authority of New York and 
New Jeraey and The New York State Department of 
Environmental Conservation that this map indicates the 
conditions existing as of the date Indicated hereon to 
the best of my professional knowledge.

William Spiezlo, LS. New York State Lie. f 050106

Figure 2
Boundary Survey of Blocks 1309, 1338 and 1400 

Situate in Borough of Staten Island 
County of Richmond, City and State of New York 
Showing Sites 1, 2, 3 & 4 to be Addressed Under 

NYSDEC's Voluntary Cleanup Program

SHEET LAYOUT

1 2

GRAPHIC SCALE
O 78 180 900

( IN VEIT )

COORDINATES ARE BASED ON A RECTANGULAR SYSTEM, THE NORTHERLY AXIS 
OF WHICH IS COINCIDENT WITH THE TRUE MERIDIAN THROUGH THE NATIONAL 
OCEAN SURVEY STATION “BOGART" ON TODT HILL, STATEN ISLAND AND ITS 
ORIGIN SO CHOSEN AS TO MAKE “BOGART SOUTH 20,350’ WEST 20,250’.

SITE BOUNDARIES WERE DELINEATED ON THE BASIS OF GE0TECHNICAL DATA 
AND THE DEVELOPMENT SCHEDULE OF THE INTERMODAL FACILTIY AS 
DETERMINED BY THE PORT AUTHORITY ENGINEERING DEPARTMENT AND PORT 
COMMERCE DEPARTMENT.

.ROGERS SURVEYING,PLLC
11632 Richmond Terrace, Staten Island, NY 10310 

(718) 447 7311 Fax (718) 273 3560

This drawing subject to conditions in contract. 
All inventions, ideas, designs and methods  
herein are reserved to Port Authority and  
may not be used without it’s written consent.

Date 12/7/00 (R e v is e d  9/20/03 S it e s ) Scale I* = 150'
REVISED 12/22/00 LOTS 100, 200, 300 ADDED 
REVISED 9/20/03 METES St BOUNDS FOR CLEANUP SITES 
Contract Num ber Drawing Number



Shallow Groundwater 
Elevation Contour Map

Legend

VCP Site Boundary 

Existing Building

Former Structure

8.5

0.32

* PG-GW-8

Groundwater Elevation Contour 

Groundwater Flow Direction 

Shallow Groundwater Elevation

Shallow Monitoring Well Gauged 
during the Site Investigation

Notes:

(1) Building No. 40 has been demolished. A modular building on piers has been 
constructed in the footprint of former Building 40.

(2) VCP -  Voluntary Cleanup Program

(3) Elevation in feet above mean sea level (Bogart System).

(4) Contour interval =  0.5 feet

(5) Shallow wells do not have a "D" suffix and are screened above the meadowmat unit.

(6) The contour lines shown are based on groundwater elevation data from wells at VCP

Site 1 and other VCP Sites at the Howland Hook Marine Terminal (HHMT) -  Port Ivory 
Facility. The interpretal groundwater flow direction is shown only for VCP Site 2.

(7) Groundwater elevation data are from November 2000.

This drawing subject to conditions in contract. 
All inventions, ideas, designs and methods 
herein are reserved to Port Authority and 
may not be used without its written consent.
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Designed by Drawn by Checked by 

Date MARCH 2010
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PG-PA-MW-7D

Groundwater Elevation Contour

Groundwater Flow Direction

Groundwater Elevation

Deep Monitoring Well Gauged 
during the Site Investigation

(1) Building No. 40 has been demolished. A modular building on piers has been 
constructed in the footprint of former Building 40.

(2) VCP -  Voluntary Cleanup Program

(3) Elevation in feet above mean sea level (Bogart System).

(4) Contour interval =  0.2 feet

(5) Deep wells have a ”D* suffix and are screened below the meadowmat unit.

(6) The contour lines shown are based on groundwater elevation data from wells at VCP

Site 2 and other VCP Sites at the Howland Hook Marine Terminal (HHMT) -  Port Ivory 
Facility. The interpretal groundwater flow direction is shown only for VCP Site 2.

(7) Groundwater elevation data are from November 2000.

SCALE IN FEET

This drawing subject to conditions in contract. 
All inventions, ideas, designs and methods 
herein are reserved to Port Authority and 
may not be used without its written consent.
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ENGINEERING PROGRAM MANAGER

Proposed Surface Water Monitoring Location 

Proposed Groundwater Monitoring Well Location 

Previous Soil Sampling Location

SCALE IN FEET

No. Date Revision Approved
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1.0 INTRODUCTION
The Remedial Action Work Plan (RAWP), which was approved by the New York State Department of 
Environmental Conservation (NYSDEC) for Site 2 (the site), included the construction of an 

environmental cap as an Engineering Control (EC). The environmental cap consists of concrete 
pavement, asphalt pavement, existing buildings, or one foot of crushed stone. Concrete pavement, asphalt 
pavement, or one foot of crushed stone were placed throughout Area 2A, except in landscaped/vegetated 
areas situated within the secure, fenced, and gated HHMT-Port Ivory Facility or in areas containing 
existing buildings. Asphalt pavement or one foot of crushed stone was also placed throughout Area 2B, 
except in landscaped/vegetated areas which are tidal wetlands buffer zones (defined as “adjacent areas”, 
refer to 6 NYCRR 661.4(b)(l)(i)). The environmental cap prevents contact with impacted soil and 

groundwater that remains at the site.

This Excavation Work Plan (EWP) outlines the procedures required if the environmental cap, 
landscaped/vegetated areas, or wetland buffer zone is disturbed. There are no operations and maintenance 
(O&M) activities required for the site. The environmental cap will be disturbed as necessary for 
maintenance or repair of subsurface structures, site improvements, or upgrading infrastructure.
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2.0 NOTIFICATIONS

Any disturbance below the bottom of the cap will require notification. Additionally, the presence of 
LNAPL measured in any of the post-remediation monitoring wells or encountered during ground 

intrusive work will require notification. Any disturbance above the bottom of the cap does not require 
notification as long as the cap is restored. The notification time frames associated with the disturbance of 
the environmental cap or if LNAPL is encountered are summarized below:

• Planned Ground-Intrusive Work: The Port Authority will notify the NYSDEC Project Manager of 
planned ground-intrusive work (i.e., non-emergency work) via e-mail at least 15 days in advance.

• Emergency Work: It will not be practical for the Port Authority to provide advance notice of 
emergency repairs. However, the Port Authority will submit notice to the NYSDEC Project 
Manager via e-mail by noon the day following any unforeseeable incident or emergency (e.g., a 
fire, flood, hurricane, etc.) that reduces or has the potential to reduce the effectiveness of the EC. 
An inspection of the site will be conducted by the QEP within 5 days of the emergency to verify 

the EC/IC remains in place and/or has been repaired. Written confirmation, including a summary 
of actions taken, or to be taken, and the potential impact to the environment and the public, will 
be provided to the NYSDEC Project Manager within 7 days following the emergency repairs.

• LNAPL: The Port Authority will submit notice to the NYSDEC Project Manager via e-mail by 

noon the day following the detection of LNAPL in any of the post-remediation monitoring wells 
or during ground intrusive work. LNAPL removal procedures and reporting will be performed in 
accordance with Section 7.0 and this section.

Additionally, regardless of whether the work was planned or was an emergency repair, the Port Authority 

will provide to the NYSDEC Project Manager written notice within 45 days of completion of subsurface 
activities, describing the actions taken to restore the effectiveness of the EC. The written notice 
requirements within 45 days of the completion of subsurface activities are described below.

At any time, if the Port Authority identifies that the EC/IC is no longer effective, NYSDEC should be 

notified and a Corrective Measures Plan (Section 8.0 of the SMP) should be submitted for review.

Other notifications are needed for the following reasons:
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• 60-day advance notice of any proposed changes in site use that are required under the terms of the
VCA, 6NYCRR Part 375, and/or Environmental Conservation Law.

Written notice of planned activities or emergency repairs that will penetrate the environmental cap shall 
include the following elements:

■ A detailed description of the work to be performed, including the location and the limits of the 
work, details of the intrusive activities to be completed, estimated volumes of contaminated soil 
and groundwater to be handled and/or disposed of, actions to be taken to minimize the potential 
impact to human health and the environment, and description of the restoration activities to repair 

the Engineering Controls;

■ A summary of environmental conditions anticipated in the work areas;

■ A schedule of the proposed work;

■ A statement that the work will be performed in compliance with the Site Management Plan 
(SMP) and 29 CFR 1910.120;

■ A copy of the contractor’s HASP, in electronic format, if it differs from the site-specific HASP 
provided in Appendix D of the SMP,

■ A statement that the contractor will monitor concentrations of volatile organic vapors and 
airborne dust, and will implement vapor and/or dust control measures, as specified in the site- 
specific Community Air Monitoring Plan (CAMP), included in Appendix D of the SMP;

■ Identification of disposal facilities for potential waste streams, if available; and,

■ Identification of offsite sources of any anticipated backfill, along with documentation showing 
the backfill is certified clean fill and meets the criteria for commercial and industrial use sites in 6 
NYCRR 375-6.7(d) (refer to Table 2 at the end of this Appendix).

Regardless of whether the work was planned or was an emergency repair, the Port Authority will provide 

to the NYSDEC Project Manager written notice within 45 days of completion of subsurface activities and 
restoration of the environmental cap. Written notice confirming that emergency repair or planned work 

was completed shall include the following elements:
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■ A detailed description of the work that was performed, including the beginning and completion 
dates, the location and the limits of the work, actions to be taken to minimize the potential impact 
to human health and the environment, and restoration activities to repair the environmental cap. 
Please note, if the work was conducted in accordance with the written notice provided to the 
NYSDEC prior to initiation of the work, a statement to that effect shall be provided and a second 
detailed description is unnecessary;

■ A summary of environmental conditions encountered in the work areas;

■ A statement that the work was performed in compliance with the SMP and 29 CFR 1910.120,

■ Any air monitoring results or other data that confirm the effectiveness of efforts to minimize 
impacts to human health or the environment. Such data may include but are not necessarily 
limited to pre-treatment and post-treatment (i.e., influent and effluent) samples in the event that 
treated water is discharged at the site, measurements of organic vapors and/or respirable dust 
concentrations, waste classification sampling results, etc.;

■ Documentation of disposal of all waste streams; and,

■ Identification of offsite sources of backfill, including that placed to re-establish the environmental 
cover, along with documentation showing the backfill is certified clean fill and meets the criteria 
for commercial and industrial use sites in 6 NYCRR 375-6.7(d) (refer to Table 2 at the end of this 
Appendix).
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3.0 POTENTIAL WASTE STREAMS

Depending on the nature of the work, soil, solid wastes other than soil, and/or groundwater waste streams 
may be generated at Site 2. All solid wastes will be stockpiled, sampled, and either reused at the Site or 
will be transported off site for recycling or disposal. Liquid wastes will either be staged in vessels or 
transported off-site for disposal. All storage, handling, and disposal of wastes will be in accordance with 
the Resource Conservation and Recovery Act (RCRA) and any other pertinent federal, state, and local 
laws and regulations. Requirements for handling and disposal of potential waste streams are discussed in 

Sections 3.1 through 3.5.

3.1 Soil Excavation and Screening Methods

During excavation, the soil will be field screened for impacts. The excavated soil will be considered 

impacted if it is grossly contaminated (contains LNAPL, exhibits strong petroleum odors, or exhibits 
elevated concentrations of volatile vapors as measured using a photoionization detector). Soil considered 
to be impacted based on the field indicators mentioned above will be stockpiled separately from soil that 
appears to be clean. All excavated material (cinders, e.g.) that does not exhibit petroleum impacts may be 
stockpiled with soil that appears clean and may be reused throughout the Facility, so long as the 

environmental cap covers the reuse area.

Since the environmental cap has been established to limit the exposure to contaminants at the site, only 
impacted soil within the limits of the planned/actual construction area will be excavated. No post
excavation soil sampling is necessary.

3.2 Stockpiling of Soil

Soil that is considered to be impacted as defined in Section 3.1 will be staged on two sheets of 10-mil 
(minimum) plastic that is elevated at least one foot at the edges. The stockpile will be covered with plastic 
secured using sand bags or equivalent and will be stored in accordance with all applicable rules and 

regulations until it is transferred offsite for disposal. Soil that does not appear to be impacted, based on 

the criteria identified above, does not require special handling.
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3.3 Removal of LNAPL (Prior to Groundwater Removal)

If groundwater is encountered in the planned excavation and visual LNAPL is observed on the water 
surface in the excavation, the LNAPL must be removed from the surface using a vactor truck before any 
dewatering activities can be initiated. Dewatering activities are discussed in Section 3.4. Any LNAPL 
pumped into the vactor truck should be transported offsite for disposal in accordance with local, state, and 
federal regulations. The Port Authority shall obtain waste disposal documentation.

The construction work completed by the Port Authority or its contractor will not be completed for the sole 
purpose of removing mobile LNAPL beyond the limits of the intended planned excavation or the action 
described above and in Section 3.1. Consequently, there is no requirement to excavate soil beyond the 
construction area, or to collect post-excavation soil samples. In the event LNAPL is encountered during 
construction, the Port Authority’s Environmental Engineering Department will prepare a work plan 
identifying the investigative activities to determine whether the LNAPL is mobile. Remedial work will be 
proposed only if the Port Authority confirms that the LNAPL is mobile. The removal of mobile LNAPL, 
a remedial goal for Site 2, will be completed as part of construction activities or as a separate project. All 
soil containing LNAPL, if encountered, will be transported off-site for disposal.

3.4 Pumping, Storage, and Disposal of Groundwater

If groundwater is encountered in the planned excavation and dewatering is required, the water must be 
pumped into an appropriate storage container (i.e., fractionation tank or vactor truck) until disposal. Since 

groundwater at Site 2 contains regulated organic compounds and metals above the New York 

AWQSGVs, untreated groundwater can not be discharge directly to the ground surface.

Groundwater stored in fractionation tank(s) or a vactor truck(s) will either be transported off site for 
disposal in accordance with local, state, and federal regulations or will be treated and disposed of on site. 
If the water will be disposed of off-site, the Port Authority shall obtain waste disposal documentation.

To dispose of the water at the site, the Port Authority will submit a groundwater treatment plan to the 

NYSDEC for approval. The Plan will require the collection of influent and effluent samples to 
demonstrate that treated groundwater meets all AWQSGVs for groundwater and surface water, as 
appropriate. Treated groundwater will not be discharged at the site unless the influent and effluent
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sampling results confirm the effectiveness of the treatment system and the NYSDEC has approved the 

treatment plan.

B.5 Soil Disposal

Prior to disposal, soil samples will be collected from the contaminated soil stockpile for waste 
classification purposes. The frequency and number of samples to be collected will depend on the disposal 
facility requirements and the quantity of soil generated. The purpose of the sampling is to demonstrate 
that the soil meets the disposal facility’s requirements and to classify the soil as non-hazardous or 
hazardous. The disposal facility will generate an acceptance letter indicating that the facility will accept 
the soil for disposal. The Port Authority shall obtain waste disposal documentation.

Solid wastes (other than soil) that appear to be impacted based on field screening and inspection will be 
handled similarly to impacted soil. Such materials may be transported offsite for recycling or disposal 
only after appropriate sampling results are available and the receiving facility has issued a letter 

approving the material.
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4.0 SITE RESTORATION
All excavations will be backfilled with soil from the site that appears to be clean based on field screening 
and inspection (see Section 3.1 for specific criteria) or with backfill imported to the site. Imported 
backfill will be accompanied by a letter certifying that the material is clean fill, is virgin material, or will 
meet the criteria for commercial and industrial use sites in 6 NYCRR 375-6.7(d) (refer to Table 2 at the 

end of this Appendix). The excavation will be filled to one foot below grade. The environmental cap will 
be re-established to surface grade.

Please note, this section does not address geotechnical qualities of the soil, backfilling methods, or 
compaction requirements. Specifications for backfilling and compaction will be developed outside the 

SMP and this EWP.
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5.0 REPORTING
As many as four types of reports may be required, depending upon the type of construction work and field 

observations made during construction or periodic inspections. While any disturbances to the 
environmental cap must be summarized in the Periodic Review Report (see Section 8.0 of the SMP), this 
report is required even if no subsurface/intrusive work is performed at the site during the periodic review 
period. Therefore, the Periodic Review Report is not discussed further in this section.

• Pre-notification - The Port Authority will notify the NYSDEC Project Manager of planned ground-
intrusive work (i.e., non-emergency work) at least 15 days in advance via e-mail. The Port 
Authority must give the NYSDEC notice via email by noon of the day following any emergency, 
followed by written confirmation within 7 days that includes a summary of actions taken, or to be 

taken, and the potential impact, if any, to the environment and the public. Both types of pre-notice 
are described in Section 2.

• Post-notification -  Within 45 days of completing subsurface/intrusive work and restoring the
environmental cap, the Port Authority must document the scope of the work and final conditions 
in a written notice to the NYSDEC. This notice is required regardless of whether planned work 
or emergency repairs were completed. Requirements for the post-notification are described in 
Section 2.

• Corrective Measures Plan -  If the periodic certification cannot be provided due to the failure of an
IC or EC, a corrective measures plan will be submitted to the NYSDEC for approval. This plan 
will explain the failure and provide the details and schedule for performing work necessary to 

correct the failure.

• Work Plan -  In the event LNAPL is encountered during construction, the Port Authority’s
Environmental Engineering Department will prepare a letter report to document the conditions 
and propose additional investigative actions to determine whether the LNAPL is residual or 
mobile. The letter report will also propose actions to remove any mobile LNAPL. To be 

consistent with the IRM conducted at AOC-Southern Area (Site 2, Area 2B), remedial work will



SITE MANAGEMENT PLAN -  APPENDIX A 
EXCAVATION WORK PLAN 

SITE 2 (VCP SITE 00674-2)
HOWLAND HOOK MARINE TERMINAL -  PORT IVORY FACILITY 

40 WESTERN AVENUE, STATEN ISLAND, NEW YORK

be proposed only in the event that the Port Authority confirms that the LNAPL is mobile. The 

remedial work will be to remove the mobile LNAPL, which is the remedial goal for Site 2.

Based on previous work at Site 2, the Port Authority anticipates that the proposed remedial activities 
documented in the letter report will generally include the following:

• All mobile LNAPL will be removed from excavations that will hereinafter be referred to as
“removal areas.”

• Soil will be removed along sidewalls where LNAPL is observed or suspected to flow into the

removal area.
• When all soil containing mobile LNAPL is excavated, the removal area will remain open for 30

days.

• If LNAPL flows into the removal area, the removal area will be expanded via additional soil
excavation. If no LNAPL flows into the removal area during this 30-day period, post-excavation 
soil samples will be collected and the excavation will be backfilled (see Section 3.1 for 

environmental requirements for backfill material).

• Post-excavation soil samples will be collected at the rate of one per 30 linear feet of removal area
sidewall and one per 900 square feet of removal area base. The post-excavation soil samples will 
be analyzed for Priority Pollutant (PP) volatile organic compounds with a 15-compound library 

search (VOC+15) and PP semivolatile organic compounds with a 25-compound library search 
(SVOC+25). The analytical laboratory will be required to provide Level B data deliverables, 
which will undergo data validation as documented in a Data Usability Summary Report. All 
post-excavation sampling locations will be biased based on field observations and field screening 

results.

• The results of the investigation and/or remedial action will be documented in a report that will be

submitted to the NYSDEC.



Table 2
Soil Criteria for Clean Cover and Imported Clean Fill 

Howland Hook Marine Terminal - Port Ivory Facility-Site 2 
40 Western Avenue 

Staten Island, New York

Metal or Organic 
Compound

Protection of P 
Commercial

ublic Health 
Industrial

Protection of 
Groundwater

Soil Criteria to be 
Applied (Note 1)

Metals
Arsenic 16 16 16 16
Barium 400 10,000 820 400
Beryllium 590 2,700 47 47
Cadmium 9.3 60 7.5 7.5
Chromium, hexavalent 400 800 19 19
Chromium, trivalent 1,500 6,800 NS 1500
Copper 270 10,000 1,720 270
Total Cyanide 27 10,000 40 27
Lead 1,000 3,900 450 450
Manganese 10,000 10,000 2,000 2000
Total Mercury 2.8 5.7 0.73 0.73
Nickel 310 10,000 130 130
Selenium 1,500 6,800 4 4
Silver 1,500 6,800 8.3 8.3
Zinc 10,000 10,000 2,480 2480

Pesticides & PC B s
2,4,5-TP Acid (Silvex) 500 1,000 3.8 3.8
4,4'-DDE 62 120 17 0.0033
4,4-DDD 92 180 14 0.0033
4,4'-DDT 47 94 136 0.0033
Aldrin 0.68 1.4 0.19 0.19
alpha-BHC 3.4 6.8 0.02 0.02
beta-BHC 3 14 0.09 0.09
Chlordane 24 47 2.9 2.9
delta-BHC 500 1,000 0.25 0.25
Dibenzofuran 350 1,000 210 210
Dieldrin 1.4 2.8 0.1 0.1
Endosulfan 1 200 920 102 102
Endosulfan II 200 920 102 102
Endosulfan Sulfate 200 920 1,000 200
Endrin 89 410 0.06 0.06
Heptachlor 15 29 0.38 0.38
Lindane 9.2 23 0.1 0.1
Polychlorinated Biphenyls 1 25 3.2 1

Semivolatile Organic Compounds
Acenaphthene 500 1,000 98 98
Acenaphthylene 500 1,000 107 107
Anthracene 500 1,000 1,000 500
Benzo(a)anthracene 5.6 11 1 1
Benzo(a)pyrene 1 1.1 22 1
Benzo(b)fluoranthene 5.6 11 1.7 1.7
Benzo(g,h,l)perylene 500 1,000 1,000 500
Benzo(k)fluoranthene 56 110 1.7 1.7
Chrysene 56 110 1 1
Dibez(a,h)anthracene 0.56 1.1 1,000 0.56
Fluoranthene 500 1,000 1,000 500
Fluorene 500 1,000 386 386
lndeno(1,2,3-c,d)pyrene 5.6 11 8.2 5.6
m-Cresol 500 1,000 0.33 0.33
Naphthalene 500 1,000 12 12
o-Cresol 500 1,000 0.33 0.33



Soil Criteria for Clean Cover and Imported Clean Fill 
Howland Hook Marine Terminal - Port Ivory Facility-Site 2 

40 Western Avenue 
Staten Island, New York

Table 2

Metal or Organic 
Compound

Protection of Public Health 
Commercial | Industrial

Protection of 
Groundwater

Soil Criteria to be 
Applied (Note 1)

Semivolatile Organic Compounds (Continued
p-Cresol 500 1,000 0.33 0.33
Pentachlorophenol 6.7 55 0.8 0.8
Phenanthrene 500 1,000 1,000 500
Phenol 500 1,000 0.33 0.33
Pyrene 500 1,000 1,000 500

Volatile Organic Compounds
1,1,1 -T richloroethane 500 1,000 0.68 0.68
1,1-Dichloroethane 240 480 0.27 0.27
1,1-Dichloroethene 500 1,000 0.33 0.33
1,2-Dichlorobenzene 500 1,000 1.1 1.1
1,2-Dichloroethane 30 60 0.02 0.02
cis-1,2-Dichloroethene 500 1,000 0.25 0.25
trans-1,2-Dichloroethene 500 1,000 0.19 0.19
1,3-Dichlorobenzene 280 560 2.4 2.4
1,4-Dichlorobenzene 130 250 1.8 1.8
1,4-Dioxane 130 250 0.1 0.1
Acetone 500 1,000 . 0.05 0.05
Benzene 44 89 0.06 0.06
Butylbenzene 500 1,000 12 12
Carbon tetrachloride 22 44 0.76 0.76
Chlorobenzene 500 1,000 1.1 1.1
Chloroform 350 700 0.37 0.37
Ethylbenzene 390 780 1 1
Hexachlorobenzene 6 12 3.2 3.2
Methyl ethyl ketone 500 1,000 0.12 0.12
Methyl-tertiary butyl ether 500 1,000 0.93 0.93
Methylene chloride 500 1,000 0.05 0.05
n-Propylbenzene 500 1,000 3.9 3.9
sec-Butylbenzene 500 1,000 11 11
tert-Butylbenzene 500 1,000 5.9 5.9
Tetrachlorethene 150 300 1.3 1.3
Toluene 500 1,000 0.7 0.7
Trichloroethene 200 400 0.47 0.47
1,2,4-Trimethylbenzene 190 380 3.6 3.6
1,3,5-Trimethylbenzene 190 380 8.4 8.4
Vinyl chloride 13 27 0.02 0.02
Total Xylenes 500 1,000 1.6 1.6

Notes and Abbreviations:
1) The criteria that will be applied for soil cover or imported backfill 

material are the most stringent of the four criteria provided.
2) All criteria are from Table 375-6.8(b) of 6 N YCRR Part 375: Restricted Use Soil 

Cleanup Objectives.
3) All criteria are provided in units of milligrams per kilogram (mg/kg), 

equivalent to parts per million (ppm).

PCB s = Polychlorinated biphenyls 
NS = No standard available
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DEED RESTRICTION



PLEASE RECORD AND RETURN TO:
ELIZABETH ROGAK, ESQ.
THE PORT AUTHORITY OF NEW YORK AND NEW JERSEY
LAW DEPARTMENT - 13™ FLOOR
225 PARK AVENUE SOUTH
NEW YORK, NEW YORK 10003-1604

DECLARATION OF COVENANTS AND RESTRICTIONS

PROPERTY: Port Ivory Voluntary Cleanup Agreement Sites 2a & 2b 
Tax Lots 1,100, P/O 200, Block 1400 (Site 2a)
P/O Tax Lot 1, Block 1338 (Site 2b)
Borough of Staten Island, County of Richmond 
City and State of New York

THIS COVENANT, made the _  day o f____________2012, by The Port
Authority of New York and New Jersey (the Port Authority), a body corporate and politic, 
created by Compact between the States of New York and New Jersey, with the consent of the 
Congress of the United States of America and having an office for the transaction of business at 
225 Park Avenue South, New York, New York 10003-1604:

WHEREAS, the Port Authority is the subject of a Voluntary Agreement executed 
by its Chief Operating Officer on June 18, 2004 (“Agreement”) as part of the New York State 
Department of Environmental Conservation’s (the “Department’s) Voluntary Cleanup Program, 
namely that parcel of real property designated as VCP Site # V-00674-2 (Sites 2a & 2b) located 
at 40 Western Avenue, Tax Lot Nos. 1, 100, and p/o 200, Block 1400 (Site 2a) and p/o Tax Lot 
1, Block 1338 (Site 2b) in the Borough o f Staten Island, County of Richmond, State o f New 
York, which is part of lands conveyed by The Proctor & Gamble Manufacturing Company to 
The Port Authority of New York and New Jersey by deed dated December 18, 2000 and 
recorded in the Richmond County Clerk’s Office on February 23, 2001 at Reel 10921 at Page 
023 et seq. and being more particularly shown on a map and described in metes and bounds 
contained in a Notice of Agreement, made as of September 17, 2004 recorded in the Office of 
the Richmond County Clerk on January 14, 2005 at Reel 19739, Page 242 et seq. , a copy of 
which is attached to this Declaration and made a part hereof hereto as Appendix “A” and 
hereinafter referred to as the “Property”; and

WHEREAS, the Department approved a remedy to eliminate or mitigate all 
significant threats to the environment presented by the contamination disposed at the Property 
and such remedy requires that the Property be subject to restrictive covenants.



NOW, THEREFORE, the Port Authority, for itself and its successors and/or 
assigns, covenants that:

First, the Property subject to this Declaration of Covenants and Restrictions is that 
shown and described in the recorded Notice of Agreement attached hereto as Appendix A.

Second, unless prior written approval by the Department or, if the Department 
shall no longer exist, any New York State agency or agencies subsequently created to protect the 
environment of the State and the health of the State’s citizens, hereinafter referred to as “the 
Relevant Agency,” is first obtained, there shall be no construction, use or occupancy o f the 
Property that results in the disturbance or excavation of the Property, except in accordance with 
the most recent Department-approved Site Management Plan (Approved Site Management Plan).

Third, the owner of the Property shall maintain the cap including the 
landscaped/vegetated areas between the tidal wetland boundaries and 150 feet inland o f the 
adjacent tidal wetlands and associated drainage ditches covering the Property by maintaining its 
integrity, as described in the Approved Site Management Plan approved by the Department.

Fourth, the owner of the Property shall prohibit the Property from ever being used for 
purposes other than for restricted commercial/industrial without the express written waiver of 
such prohibition by the Relevant Agency.

Fifth, the owner of the Property shall prohibit the use of the groundwater underlying the 
Property without treatment rendering it safe for drinking water or industrial purposes, as 
appropriate, unless the user first obtains permission to do so from the Department or Relevant 
Agency.

Sixth, the owner of the Property shall provide a periodic certification, prepared and 
submitted by a professional engineer or environmental professional acceptable to the Department 
or Relevant Agency, which will certify that the institutional and engineering controls put in place 
are unchanged from the previous certification, comply with the Approved Site Management 
Plan, and have not been impaired.

Seventh, the owner of the Property shall continue in full force and effect any institutional 
and engineering controls required for the Remedy and maintain such controls, unless the owner 
first obtains permission to discontinue such controls from the Department or Relevant Agency, in 
compliance with the Approved Site Management Plan, which is incorporated and made 
enforceable hereto, subject to modifications as approved by the Department or Relevant Agency.

Eighth, this Declaration is and shall be deemed a covenant that shall run with the land 
and shall be binding upon all future owners of the Property, and shall provide that the owner, and 
its successors and assigns, consents to enforcement by the Relevant Agency of the prohibitions 
and restrictions that Paragraph X of the Agreement requires to be recorded, and hereby 
covenants not to contest the authority of the Relevant Agency to seek enforcement.



Ninth, any deed of conveyance of the Property, or any portion thereof, shall recite, unless 
the Relevant Agency has consented to the termination of such covenants and restrictions that said 
conveyance is subject to this Declaration of Covenants and Restrictions.

IN WITNESS WHEREOF, the undersigned has executed this instrument the day 
written below.

THE PORT AUTHORITY OF NEW YORK AND NEW JERSEY

BY:___________________
Patrick J. Foye 

TITLE: Executive Director

DATED:



ACKNOWLEDGMENT

STATE OF NEW YORK )
) ss.:

COUNTY OF NEW YORK )

On the day of , in the year 2012, before me, the
undersigned personally appeared personally known to me or
proved to me on the basis of satisfactory evidence to be the individual(s) whose name is 
(are) subscribed to the within instrument and acknowledged to me that he/she/they 
executed the same in his/her/their capacity(ies), and that by his/her/their signature(s) on 
the instrument, the individual(s), or the person upon behalf of which the individual(s) 
acted, executed the instrument.

Notary Public, State o f New York



APPENDIX A 

NOTICE OF AGREEMENT



PLEASE RECORD AND RETURN TO 
HARRY K. BARR, ESQ.
THE PORT AUTHORITY OF NEW YORK AND NEW JERSEY
LAW DEPARTMENT -14™ FLOOR
225 PARK AVENUE SOUTH
NEW YORK, NEW YORK 10003-1604

NOTICE OF AGREEMENT

Property: Port Ivory Voluntary Cleanup Agreement Sites 2a &2b 
(2a)Tax Lots 1,100, P/O 200, Block 1400 
(2b)Tax Lot 1, Block 1338 
Borough of Staten Island, County of Richmond 
City and State of New York

This Notice is made as of the ' '  day of September, 2004 by The Port 
Authority of New York and New Jersey, a body corporate and politic, created by 
Compact between the States of New York and New Jersey, with the consent of the 
Congress o f the United States of America, with its principal office at 225 Park Avenue 
South, New York, New York 10003, regarding parcels of real property located at 40 
Western Avenue, Staten Island, Richmond County, New York 10303, comprised o f Tax 
Lots 1, 100 and part of 200, Block 1400 (Site 2 (a)) and Tax Lot 1, Block 1338 (Site 2 
(b)). Attached as Appendix “A” is a copy o f a signed and sealed map o f the Site 
providing a depiction and metes and bounds description of the Site together a separate 
metes and bounds description of the Site (the “Property”); and

WHEREAS, The Port Authority o f New York and New Jersey (“Volunteer”) 
entered into an agreement with the New York State Department of Environmental 
Conservation, (sometimes hereafter referred to as the “Department”) bearing Index # W2 
0986-02-04 (the “Agreement”), concerning contamination which is or may be present on 
the Property, which Agreement was executed on behalf of the Department on July 13, 
2004; and

WHEREAS, in return for the remediation of the Property pursuant to the 
Agreement to the satisfaction of the Department, the Department will provide Volunteer 
and its lessees and sublessees, grantees, successors, and assigns, including their 
respective secured creditors, with a release, covenant not to sue, and forbearance from 
bringing any action, proceeding, or suit related to the Site’s further investigation or 
remediation, subject to certain reservations set forth in the Agreement; and



WHEREAS, pursuant to the Agreement, Volunteer agreed to cause the filing of a 
Notice o f the Agreement with the Richmond County Clerk in accordance with Paragraph 
IX of the Agreement to give all parties who may acquire any interest in the Property 
notice o f the Agreement.

NOW, THEREFORE, Volunteer, for itself and for its successors and assigns, 
declares that:

1. This Notice o f Agreement is hereby given to all parties who may acquire 
any interest in the Property; and

2. This Notice shall terminate upon the filing of a Notice of Termination of 
this Agreement after having first received approval to do so from the New York State 
Department of Environmental Conservation or having terminated the Agreement 
pursuant to its Paragraph XII.

IN WITNESS WHEREOF, Volunteer has executed this Notice o f Agreement by 
its duly authorized representative.

THE PORT AUTHORITY OF NEW YORK 
A  >EY

By:
Richard M. Larrabee 
"TiTte: Director, Port Commerce 

Department
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STATE OF NEW YORK 

COUNTY OF NEW YORK

)
) s.s. 
)

On the I f k . day of September, in the year 2004, before me, the undersigned,
personally appeared Richard M. Larrabee, personally known to me or proved to me on 
the basis of satisfactory evidence to be the individual(s) whose name is (are) subscribed 
to the within instrument and acknowledged to me that he/she/they executed the same in 
his/her/their capacities), and that by his/her/their signature(s) on the instrument, the 
individual(s), or the person upon behalf of which the individual(s) acted, executed the 
instrument.

LA.'OY A M B R O S IN O  
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MY COMMISSION EXPIRES NOV. 3.2007
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Appendix “A”

(to Exhibit “D”
Notice of Agreement)

Map of the Property
(Inclusive of metes and bounds description)

Metes and Bounds Description
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Port Ivory Facilities 
Staten Island, New York

Boundary Survey of Blocks 1309,1338 and 1400 
Situate in Borough of Staten Island 

County of Richmond, City and State of New York 
Showing Sites 1 ,2 .3  & 4 to be Addressed Under 

NYSDEC’s Voluntary Cleanup Program
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Rogers Surveying, P.L.L.C.
1632 Richmond Terrace Staten Island, New York 10310 718-447-7311 Fax 718-273-3560

October 8, 2003
DESCRIPTION

PROPERTY OF THE PORT AUTHORITY OF NEW YORK AND NEW JERSEY
SITE 2a

TAX LOT No. 1,100 & P/O 200 BLOCK No. 1400 
BOROUGH OF STATEN ISLAND, CITY OF NEW YORK

All that certain plot, piece or parcel of land, with the buildings and improvements 

thereon erected, situate, lying and being in the Borough of Staten Island, County of 

Richmond, City and State of New York, and bounded and described by the following;

BEG INNING at a point formed by the intersection of the westerly record line of 

Western Avenue and the southerly record line of Richmond Terrace, said point of 

BEG INNING having coordinates of South 6,278.781 and W est 38,049.870 and running 

thence from said point the following four (4) courses and distances along said westerly 

line of Western Avenue;

1. South 04° 30’ 10” West a distance of 234.59 feet to a point;

2. TH EN CE South 06° 56' 53” West a distance of 850.30 feet to a point;

3. TH EN CE South 25° 31' 16” West a distance of 606.95 feet to a point;

4. TH EN CE South 19° 34’ 07” West a distance of 849.95 feet to a point;

5. TH EN CE North 53° 52’ 00” West a distance of 91.03 feet to a point;

6. TH EN CE North 40° 02’ 10” West a distance of 112.02 feet to a point;

7. TH EN CE North 31° 40’ 20” West a distance of 150.93 feet to a point;

8. TH EN CE North 15° 54’ 20” West a distance of 417.40 feet to a point;

9. TH ENCE North 00° 03’ 45” West a distance of 142.57 feet to a point;

10. TH EN CE South 89° 30’ 07” East a distance of 187.03 feet to a point;

11. TH EN CE North 16° 27’ 29” East a distance of 729.56 feet to a point;

12. TH EN CE North 00° 02’ 42” West a distance of 229.00 feet to a point;

13. TH EN CE North 30° 01’ 25” East a distance of 778.11 feet to a point on the said

southerly record line of Richmond Terrace;

14. TH ENCE the said southerly record line of Richmond Terrace North 86° 27’ 20” East

a distance of 224.39 feet to a point or place of BEGINNING. 

T h e ^ ^ ^ ^ d ^ e ^ c o n ta in s  an area of 1,042,749 square feet (23.94 acres)

WILLIAM S H ^ Z I A , I k  S .

New York StateProfessional Land Surveyor # 050106 
cadVdocuments\legai_desc\Proctor & Gamble Property\Site-2adoc



Rogers Surveying, P.L.L.C.
1632 Richmond Terrace Staten Island, New York 10310 718-447-7311 Fax 718-273-3560

October 8,2003

DESCRIPTION
PROPERTY OF THE PORT AUTHORITY OF NEW YORK AND NEW JERSEY

SITE 2b
TAX LOT No. 1 BLOCK No. 1338 

BOROUGH OF STATEN ISLAND, CITY OF NEW YORK

All that certain plot, piece or parcel of land, with the buildings and improvements 
thereon erected, situate, lying and being in the Borough of Staten Island, County of 
Richmond, City and State of New York, and bounded and described by the following;

BEG INNING at a point on the easterly record line of Western Avenue, said point 
being located a distance of 2,436.70 feet south from the intersection formed by the said 
easterly record line of Western Avenue and the southerly record line of Richmond 
Terrace, said point of BEG INNING having coordinates of South 8,597.006 and West 
38,623.803 and running thence the following courses and distances;

1. South 70° 16’ 28” East a distance of 928.58 feet to a point;

2. TH EN CE South 44° 27’ 08” East a distance of 67.03 feet to a point;

3. TH EN CE South 87° 51’ 00” West a distance of 188.84 feet to a point of

curvature;

4. TH EN CE  along a curve bearing to the right having a radius of 3,799.97 feet, a 

central angle of 13“ 51’ 06” for an arc length of 918.66 feet and a chord which 

bears South 85° 13' 27” West a distance of 916.43 feet to a non-tangent point 

on the said easterly record line of Western Avenue;

5. TH EN CE  along said easterly record line of Western Avenue North 39“ 58’ 20" 

East a distance of 208.40 feet to a point;

6. TH EN CE  North 19° 34’ 07" East a distance of 140.45 feet to a point or place of 

BEGINNING.

The above said S ite  2 b  contains an area of 203,009 square feet (4.66 acres)

New York State Professional Land Surveyor # 050106 
cad\documents\legal_desc\Proctor & Gamble Property\Site-2b.doc
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APPENDIX C 

DIRECTIONS TO HOSPITAL



40 Western Ave, Staten Island, NY 10303 to Richmond University Medical Center - Google Maps Page 1 o f 2

m  ~ ~ Directions to Richmond University Medical
l l l d p o  Center

355 Bard Avenue, NY 10310 - (718) 818-1234
4.7 mi -  about 12 mins

Save trees. Go green!
Download Google Maps on your 
phone at google.com/gmm

Bayonre, ^
"Rsfki

, JBayonneV
5 f /  i \  V

CSyParki A  j?  V. \
— J 1 , /  '  t:

/on: 
cMgiuBt

V _
i t -, GWQ ' B̂ayonne

GoiflESSBt

/  ®  ' -n  ,

^  " 'V !  S - ' S

, VVSthSt l£ 5th St -  ... „ U  ^  .

,^jcWntln<(!Tw'«e8 JN eW ’ ■,
V k * Brighton-: *  f

.Randall, a
*mu “ °"l |
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40 Western Ave, Staten Island, NY 10303 to Richmond University Medical Center - Google Maps Page 2 o f 2
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355 Bard Avenue, NY 10310 - (718) 818-1234
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1.0 INTRODUCTION

This Site Specific Health and Safety Plan (SSHP) establishes guidelines and requirements for protecting the 
safety of personnel during the implementation of all subsequent investigative and/or remedial actions at the 
Howland Hook Marine Terminal (HHMT)-Port Ivory Facility located at 40 Western Avenue, Staten Island, 
New York. The additional investigations and/or remedial actions will be performed as part of the overall 
redevelopment effort of the Port Authority of New York and New Jersey (Port Authority) to construct an 
intermodal Facility at the HHMT-Port Ivory Facility. The portion of the Pori Authority’s redevelopment 
effort that involves environmental investigation and remediation is subject to New York State Department 
of Environmental Conservation (NYSDEC) and New York State Department of Health (NYSDOH) 
oversight in accordance with the Voluntary Cleanup Program (VCP). The VCP requires that a SSHP and a 
Community Air Monitoring Plan (CAMP) be submitted prior to beginning work proposed in the Site 
Investigation Workplan (SIWP) or Remedial Action Work Plan (RAWP). This SSHP is being submitted to 
meet that requirement with respect to all subsequent workplans that propose investigative or remedial 
efforts at the HHMT-Port Ivory Facility; the required CAMP is included as Appendix A to this SSHP. No 
activity related to additional investigations and/or remedial actions will be initiated prior to the Port 
Authority’s receipt o f approval o f this SSHP and the CAMP, included in Appendix A.

Investigative activities at the HHMT-Port Ivory Facility are anticipated to include the following; drilling 
soil borings; collecting soil samples; excavating test pits and trenches; installing temporary and permanent 
monitoring wells; collecting groundwater samples; and, collecting light, non-aqueous phase liquid 
(LNAPL) samples. Subsequent remedial activities at the HHMT-Port Ivory Facility are anticipated to 
include the following general components: excavation of removal areas/trenches; pumping of water and/or 
LNAPL out of the removal areas/ trenches; temporarily staging the water and LNAPL at the HHMT-Port 
Ivory Facility; installing permanent monitoring wells; collecting soil, water, and LNAPL samples; 
disposing of the water and/or LNAPL; stockpiling of excavated soils; disposal o f impacted soils; and, site 
restoration. While Port Authority personnel may complete some of the proposed activities, the bulk of the 
proposed activities will be completed by environmental contractors) retained by the Port Authority for 
completion of intrusive activities associated with the site. Hatch Mott MacDonald (HMM), an 
environmental consultant retained by the Port Authority, will assist the Port Authority with oversight and 
reporting requirements associated with the proposed activities.

HMM and other Port Authority subcontractors are required to adopt this SSHP or provide the Port 
Authority with a more stringent SSHP (contractor’s SSHP) that addresses all hazards identified in this 
SSHP. While the Port Authority has a policy that includes health and safety provisions for its personnel at 
the HHMT-Port Ivory Facility, subcontractors of the Port Authority are not specifically addressed by the 
Port Authority’s policies. Therefore, if, based on the Port Authority’s review, the contractor’s SSHP is 
insufficient for mitigation of any hazard, the Port Authority may reject the contractor’s SSHP. The adoption 
of this SSHP does not relieve any contractor and its subcontractors of any obligations to provide a safe 
working environment in accordance with all applicable federal, state and local requirements including, but 
not limited to, Occupational Safety and Health Administration (OSHA) Regulations 29 CFR 1910 and 
1926. All personnel covered by this SSHP are required to read the SSHP, sign the Compliance Agreement 
included in Appendix B, and abide by the provisions of the SSHP. As noted above, the Port Authority will 
maintain separate health and safety protocols for their own personnel.

An SSHP prepared by Conti Enterprises, Inc. and dated February 19, 2002 (Conti SSHP) forms the basis 
for this SSHP. The Conti SSHP was written for the demolition and remediation work previously conducted 
at the HHMT-Port Ivory Facility and identifies many physical and chemical hazards that may potentially 
be encountered during performance of the proposed activities. This SSHP was prepared by selecting the 
hazards that were identified in the Conti SSHP and that apply to the proposed activities, and by appending 
to the list o f hazards in the Conti SSHP any hazards that may potentially be encountered during 
implementation of the proposed activities. In addition, the health and safety activities required by the Conti 
SSHP for mitigation of each listed hazard are included with only minimal changes. Because the Conti 
SSHP was approved by the Port Authority’s Risk Management Group and the hazards and health and 
safety activities in the Conti SSHP were modified only slightly in this SSHP, this SSHP will not require 
review by the Port Authority’s Risk Management Group, Please note, Appendix C includes the entire 
Conti SSHP for comparison purposes. In addition, a statement is made in Sections 3 and 5 through 8
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regarding the degree to which the Conti SSHP has been modified or supplemented by additional 
information. Sections 1, 2, and 4 contain project-specific information, and most information provided in 
these sections is not derived from the Conti SSHP.

The health and safety guidelines and requirements presented herein are based on a review o f available 
information and an evaluation o f potential hazards. Because o f  the variety o f  possible work activities and 
site conditions which may be encountered, and the potential for substances to be present in soil or 
groundwater at concentrations above those previously detected, the procedures in this SSHP are considered 
the minimum procedures that should be followed by applicable entities. While the identification o f  
additional procedures is the responsibility o f  the Site Safety and Health Officer (see below), any personnel 
at the site may suggest such procedures to the Port Authority and/or to the Site Safety and Health Officer. 
Before a new procedure is put in place, it shall be summarized in a addendum to this SSHP and will be 
approved by the Port Authority.

Site Background information is provided in Section 2. Section 3 lists key health and safety personnel and 
their responsibilities with regard to worker health and safety during implementation o f  the Project. Each 
component o f  work that is anticipated to be implemented during future investigative or remedial activities 
is described in more detail in Section 4, including a listing o f  the specific physical and chemical hazards 
associated with that work. Procedures and requirements that are not task-specific but are designed to 
reduce the health and safety hazards for all personnel working in, and visitors to, the exclusion zone are 
provided in Section 5. Procedures for mitigating the physical and chemical hazards that are identified for 
each task are identified in Section 6. Section 7 summarizes measures designed to protect public health and 
safety during the Project. Section 8 is an emergency response plan.

2.0 BACKGROUND AND SITE INFORMATION

As noted above, all environmental investigations and remedial efforts at the HHMT-Port Ivory Facility are 
being conducted under the auspices o f  the NYSDEC VCP. The HHMT-Port Ivory Facility is a 124.3-acre 
property that is located at 40 Western Avenue, Staten Island, New York that is currently being redeveloped 
by the Port Authority. As part o f  the overall site redevelopment, the Port Authority entered into the 
NYSDEC VCP in July 2004. The Port Authority’s objective for entering into the VCP program with 
NYSDEC is to address the presence o f  contamination due to prior site activities unrelated to the Port 
Authority. Based on the Port Authority’s schedule for redevelopment, the HHMT-Port Ivory Facility was 
partitioned into three Sites designated as Site 1, Site 2A/2B, and Site 3A/3B for the purpose o f the VCP. 
Please note, the VCP agreement for Site 3A (formerly Site 3) was revised to include Site 3B (formerly Site
4) in January 2007. This SSHP will cover subsequent investigative and remedial work at all three sites. 
Figure 1 depicts the location o f  the HHMT-Port Ivory Facility including the individual boundaries o f  the 
three Sites.

On behalf o f  the Port Authority, HMM has performed environmental assessment and investigation 
activities to characterize site conditions and delineate historic fill material and contaminants in 
environmental media at the HHMT-Port Ivory Facility. HMM’s environmental investigation efforts have 
included the performance o f  a Phase I Environmental Site Assessment with an additional file review (Phase 
I ESA), Site Investigation (SI), Remedial Investigation (RI), and Supplemental Remedial Investigation 
(SRI) at each o f  the Sites. Based on the results o f these investigations, further investigative efforts are 
required at only a limited number o f areas o f  concern (AOCs), all o f  which are associated with the presence 
o f petroleum-based LNAPL and/or petroleum-impacted soil. In addition, remedial actions are warranted at 
locations where soil contains mobile LNAPL, where LNAPL-impacted soil is acting as a source area for 
offsite groundwater impacts, or where concentrations o f  benzene and 2-butanone in soil exceed their 
Recommended Soil Cleanup Objectives and this exceedance has resulted in groundwater impacts. Where 
required, remedial actions are anticipated to consist o f  the following components: the excavation of  
impacted soil; the pumping o f  groundwater and/or mobile LNAPL; temporary staging o f the impacted soil, 
groundwater, and LNAPL; the collection o f  soil, groundwater, and LNAPL samples; and, the disposal o f  
the impacted soil, groundwater, and LNAPL. These actions are described further in Section 4.0. Contact 
with impacted soil that remains in place will be controlled by engineering controls such as the construction 
o f  impervious surfaces and administrative controls such as site-wide environmental easements. Although 
construction o f  the impervious surfaces is considered to be part o f  the remedial action, this effort is not



subject to this SSHP. The establishment o f  the administrative controls will not require any field activity, 
and is not a remedial activity subject to this SSHP. The protectiveness o f  these engineering and 
administrative controls will be monitored on an annual basis after the remedial actions have been 
completed; these post-remedial monitoring activities are addressed in this SSHP.

The presence o f the LNAPL in AOCs located at Site 2B, and Site 3 appears to be attributable to inactive 
pipelines believed to be situated within an easement previously owned by Tidewater Pipe Co., Ltd. and/or 
an easement formerly owned by Exxon Mobil and currently owned by Tosco. The easement information is 
based upon a drawing prepared by Anthony LoBianco, entitled “Map o f Survey o f Property in Borough o f  
Staten Island, Richmond County, New York, N.Y.,” and dated August 14, 1991 as amended September 23, 
1991. The source for the LNAPL encountered at Site 1 is not currently known. No LNAPL remains at Site 
2A and no AOC located at Site 2A is believed to warrant additional investigation.

Based on analytical data from environmental investigations previously completed at the Site, the presence 
o f  LNAPL and/or petroleum impacted soil has not significantly impacted soil or groundwater quality with 
respect to regulated substances. Soil and groundwater impacts have been detected at the HHMT-Port Ivory 
Facility, but these impacts are believed to be attributable to the former placement o f  fill at the HHMT-Port 
Ivory Facility by the previous owner/operator, P&G. The impacts that may potentially be encountered 
include those attributable to organic compounds and/or metals in the following contaminant classes that are 
adsorbed to soil, dissolved in groundwater, present in vapor or mist form in air, or components o f  the 
LNAPL: volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), metals, 
polychlorinated biphenyls (PCBs), pesticides, and herbicides. In general, workers may be exposed to these 
contaminants via the following exposure pathways: inhalation, ingestion, or contact. As described in 
Section 4, personnel involved in certain components o f  future investigative or remedial activities may 
become exposed to the above-mentioned substances. The potential hazards associated with exposure to 
these substances, along with the procedures that should be followed to mitigate these potential hazards, are 
summarized in Section 6.2.

3.0 HEALTH AND SAFETY RESPONSIBILITIES OF KEY PERSONNEL

The following is a list o f  key personnel types and responsibilities relating to health and safety activities. 
The Port Authority personnel with the overall responsibility for the proposed activities can stop work at any 
time and/or require the replacement o f  any personnel covered by this SSHP who are not complying with 
this SSHP. Please note, the titles and responsibilities for each o f  the following employees are from the 
Conti SSHP, with the exceptions o f  the Air Monitoring personnel (added in this SSHP). The Conti SSHP 
included additional personnel that will not be utilized in this Project. Please also note, for most subsequent 
investigations and minor remedial actions (i.e., remedial actions that can be completed by the Port 
Authority and/or HMM without the assistance o f  additional contractors), many o f  the roles and 
responsibilities below may reside in one individual. ,

Health and Safety Manager (H&SM)

■ Be responsible for the development, implementation, oversight and enforcement of the SSHP.
* Conduct initial site-specific training.
■ Be present onsite during the first day of remedial activities at the startup of each new major phase.
* Visit the site as needed and at least once per month for the duration of activities, to audit the effectiveness of 

the SSHP.
« Be available for emergencies.
■ Provide onsite consultation as needed to ensure that the SSHP is fully implemented.
■ Coordinate any modifications to the SSHP with the Site Superintendent, the SSHO, and the Resident Engineer.
* Provide continued support for upgrading/downgrading of the level of personal protection,
* Be responsible for evaluating air monitoring data and recommending changes to engineering controls, work 

practices, and PPE.
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Site Safety and Health Officer (SSHO)

Under the direction o f  the Safety and Health Manager, the SSHG shall be responsible for the implementation o f  
this SSHP and for the daily coordination of safely activities with the Project Superintendent to ensure ibat die 
planned work objectives reflect adequate safety and health considerations. The SSH.0 will iiibriiit to the 
Resident Engineer the Certificates o f Worker/Visitor Acknowledgements for site personnel prior to initial entry 
into a contamination reduction or exclusion rone. He will maintain a complete copy o f  this plan (and its 
supplements and addenda) at the site during all field activities and assure that alt workers and visitors arc 
familiar with i t  He will perform site-specific training and briefing sessions for em ployee(s) prior to the start o f  
field activities at the site and a briefing session each day before starting work, He w ill onsiae the, availability, 
proper use and maintenance o f  specified personal protective equipment, dccontoroirtaritm, and other gaiety arid, 
health equipment He will maintain a high level o f  safety awareness among team members and communicate 
pertinent matters to them promptly. The Site Safety and Heaiih Officer will:

* A ssist and represent the Safety and Health Manager in on-sitc (raining and the day-to-day on-site 
implementation and enforcement of the accepted SSHP.

* Be assigned to the site on a full time basis for the duration o f intrusive activities. T he SSHO will have no 
duties other tiian Safety and Health vein ted duties.

■ Have (he authority to ensure site compliance with specified safety and health requirements, Federal, state 
and OS HA. regulations and all aspects o f  the SSHP, This includes, but is not limited to: activity hazard 
analyses, air monitoring: use o f  ITE, decontamination site control; standard operating procedures used to 
minimize liazards; safe use o f  engineering controls; the emergency response plan; confined space entry
procedures; spill containment program; and preparation o f records. This will be accomplished by
performing a daily safety and health inspection and documenting results on the D aily Safety Inspection 
Log.

• Stop work activities if  unacceptable health or safety conditions exist, and take necessary action to re
establish and maintain safe working conditions.

■ Consult and coordinate any modifications to the SSH.P with the Safety and Health Manager, and the Site 
Superintendent.

■ Conduct accident investigations and prepare accident reports.
• Review results o f  daily quality control inspections and document safety and health findings in the Daily

Safety Inspection Log.
Coordinate with Site Management and the Safety and Health Manager, recommend corrective actions for 
identified deficiencies and oversee the corrective actions.

Air Monitoring Personnel
The Port Authority or SSHO will designate personnel for the monitoring of air quality in accordance with 
Section 6 of this SSHP. This individual/these individuals will have the following responsibilities:
■ Monitor air quality in the breathing zone of the Exclusion Zone (EZ).
» Monitor air quality at the downwind and upwind perimeters of the EZ.
■ Record all air quality measurements.
* Maintain all air quality measurement records at the jobsite.
■ Know the action levels with respect to air quality.
■ Alert the Site Safety and Health Officer if an action level has been exceeded.

4.0 ANTICIPATED FUTURE ACTIVITIES/COMPONENTS OF WORK

As previously stated, the Conti SSHP was prepared for a different project component of the overall HHMT- 
Port Ivory Site redevelopment. This Section relates specifically to anticipated investigative and remedial 
activities and therefore, has been prepared independently of the Conti SSHP. The goal of the proposed 
investigative activities is to confirm the presence or absence of a “hot spot” at any AOC that has not been 
fully characterized to date. The goal of the proposed remedial activities is to remove “hot spot" areas of 
contamination, prior to constructing engineering controls and establishing administrative controls. As 
indicated above, a “hot spot” consists of soil containing free (i.e., mobile) LNAPL, PAH compounds at a 
total concentration of more than 500 mg/kg, and/or other metals or compounds at concentrations 
significantly above those attributable to the prior placement (by P&G) of fill materials throughout the 
HHMT-Port Ivory Facility.
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The following Subsections provide the following information regarding each of the proposed activities: 
methods to be followed, equipment to be used, and specific potential physical and chemical hazards 
associated with the activity. All work detailed below shall be performed in a safe and professional manner 
so that no existing structures that are scheduled to remain are damaged and so that the health and safety of 
construction workers and on-site personnel are protected. Because there is no residential neighborhood 
adjacent to the HHMT-Port Ivory Facility, it is not anticipated that the public will be exposed to vapors, 
except potentially to nuisance odors as they drive along Western Avenue and Richmond Terrace.

4.1 General Description of the Proposed Investigative and Remedial Actions
As noted above, the investigative activities that are anticipated to be performed at a limited number of 
AOCs at the HHMT-Port Ivory Facility are the following: drilling soil borings, collecting soil samples, 
excavating test pits and test trenches, installing temporary and permanent monitoring wells, collecting 
groundwater samples, and collecting LNAPL samples. Components of the remedial activities include the 
following: excavating removal areas/trenches, pumping groundwater and/or LNAPL from the trenches, 
stockpiling excavated soil, collecting soil samples, disposing impacted soil, temporarily storing the water 
and/or LNAPL, collecting water and/or LNAPL samples, disposing o f  the water and/or LNAPL, and 
restoring the site to its original conditions. In addition, following these remedial actions, engineering 
controls will be constructed, administrative controls will be established, and the protectiveness of these 
controls will be evaluated periodically thereafter. The construction of the engineering controls and the 
establishment of the administrative controls are not subject to the provisions of this SSHP. However, the 
groundwater monitoring activities that will be conducted periodically subsequent to the construction of the 
engineering controls and establishment of the administrative controls are subject to this SSHP. The 
groundwater monitoring activities are anticipated to include the following: monitoring well installation, 
measurement of the depth to groundwater, and collection o f groundwater samples. Each of these activities 
is described below. Specifically, excavation, sampling, and well installation activities are anticipated to be 
completed during both investigative and remedial efforts, but there are no significant differences between 
the hazards associated with these activities during different phases o f work. Therefore, these tasks will be 
described only once.

Please note, some physical hazards are not associated with any particular activities, but rather with outdoor 
work in general. These hazards include exposure to high/low ambient temperatures and the use of 
hand/power tools, which may be used to complete portions of almost every component of the proposed 
work. Procedures that should be followed to mitigate these physical hazards are provided in Section 6.1.

4.1.1 Drilling Soil Borings
The drilling of soil borings may be conducted during soil quality investigations. Due to the heterogeneous 
nature of the fill material placed at the HHMT-Port Ivory Facility by P&G and the generally soft weathered 
zone in the upper portions of the underlying shale bedrock, hollow stem auger methods will likely be used 
for the drilling of soil borings. Alternatively, relatively shallow soil borings may be drilled using direct 
push methods or manual methods.

Except for drilling conducted using manual methods, equipment used for drilling has the potential to 
contact and/or damage underground or overhead utility lines; depending upon the type o f utility line 
encountered, contact with and/or damage to the line may create a hazard. For example, drilling into a high 
pressure natural gas utility line may potentially cause an explosion. In addition, depending upon the 
voltage of overhead electric lines, electricity can potentially arc from an overhead line and discharge into a 
nearby metal drill rig.

Drilling is generally a noisy activity, and exposure to high noise levels is a hazard often associated with 
drilling. Certain parts of a drill rig are subject to breaking due to high pressures and/or forces. For 
example, a cable that is being used to support steel casing or augers could potentially snap. As a result, 
flying debris is a potential hazard associated with the drilling of soil borings.

Drilling involves the use of heavy equipment such as drill rods, augers, casing, etc. Although this 
equipment can often be moved using cables or other automated portions of a drill rig, sometimes this heavy 
equipment must be moved manually. In addition, the drill rods, augers, casing often must be placed on the
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ground in the vicinity of the drill rig. Drill cuttings are also managed in the vicinity of the drill rig. 
Therefore, handling heavy objects/material and walking/working surface are hazards associated with the 
drilling o f soil borings.

In some instances, soil borings may be drilled in areas where LNAPL or other substances are present in 
surface soil, subsurface soil, and/or groundwater. Drilling activities are likely to disturb surface soil and 
bring subsurface materials to the land surface where personnel working in the vicinity of the drill rig may 
be exposed to LNAPL and/or other substances. Therefore, chemical hazards are also associated with 
drilling activities.

In summary, the following physical hazards are associated with drilling activities: underground or overhead 
utilities; exposure to high noise level; flying debris; handling heavy objects/materials; and, 
walking/working surface. Procedures that should be followed in order to mitigate these physical hazards 
are identified in Section 6.1. Chemical hazards due to environmental media are also associated with 
drilling activities. Procedures that should be followed to mitigate the chemical hazards are provided in 
Section 6.2.

4.1.2 Collecting Soil Samples
Soil samples may be collected during soil quality investigations or during remedial actions for waste 
characterization or post-excavation purposes. The methods and equipment used for collecting soil samples 
will vary depending upon the purpose of the soil sampling. However, regardless o f the purpose of the soil 
sampling, the soil being sampled may potentially contain LNAPL and/or other substances. Soil samples 
may contain groundwater that may in turn contain chemical substances. In addition, soil sampling 
equipment will either be disposed of or decontaminated between uses. Decontamination typically involves 
the use of chemicals such as dilute nitric acid and organic solvents. Therefore, chemical hazards due to 
environmental media and operational chemicals are associated with soil sampling activities. Procedures 
that should be followed to mitigate these chemical hazards are provided in Section 6.2.

Soil sampling methods used during implementation of investigative activities or remedial activities, for the 
purpose of post-excavation soil samples, are essentially the same. In these instances, soil samples will be 
collected by transferring soil from the sampling device into laboratory-prepared sampling jars using a 
stainless steel sampling trowel or scoop. The sampling device is typically a hand auger or split spoon (if 
soil samples are collected at a soil boring location) or a backhoe or excavator bucket (if the soil sample is 
collected at a test pit or.test trench location). Physical hazards associated with drilling and excavation 
activities are addressed separately in Sections 4.1.1 and 4.1.3, respectively. No physical hazards have been 
identified with respect to the collection of soil samples during soil quality investigations or during remedial 
activities for post-excavation purposes.

Soil samples collected for waste classification purposes and during the implementation of remedial 
activities will generally be collected from soil stockpiles. While the same sampling equipment will be 
used, the collection of soil samples from these stockpiles may result in two physical hazards. The surface 
of soil stockpiles is typically uneven, and, during precipitation events or cold conditions, may be unstable 
or slippery. In addition, fill materials, that may include metal debris, may be present at the surface o f soil 
stockpiles. Therefore, physical hazards associated with the collection of soil samples from a soil stockpile 
include walking/working surface and contact with sharp objects/material. The procedures that should be 
followed in order to mitigate these potential hazards are provided in Section 6.1.

4.1.3 Excavating Test Pits and Test Trenches
The excavations of test pits and/or test trenches may be conducted during soil quality investigations. In 
addition, removal areas/trenches may be excavated during the implementation of remedial activities. Since 
the difference between test pits/test trenches and removal areas/trenches is primarily semantic, the 
excavation of these features will be discussed together in this section. Excavation of test pits, test trenches, 
and removal areas/trenches will be accomplished utilizing backhoes or excavators.

The backhoe or excavator has the potential to contact and/or damage underground or overhead utility lines; 
depending upon the type of utility line encountered, contact with and/or damage to the line may create a 
hazard. For example, severing a high pressure natural gas utility line may potentially cause an explosion.
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In addition, depending upon the voltage of overhead electric lines, electricity can potentially arc from an 
overhead line and discharge into a nearby metal backhoe or excavator.

Excavating and disposing of soil are generally noisy activities, and exposure to high noise levels is a 
potential hazard associated with these activities. The use of hearing protection or exposure to loud noises 
for prolonged periods o f time may create a situation in which an operator may not be able to hear verbal 
commands from personnel working in the vicinity o f  the machinery. Therefore, heavy equipment/vehicle 
traffic and noise are hazards associated with stockpiling soils.

In some instances, excavation activities may be conducted where LNAPL or other substances are present in 
surface soil, subsurface soil, and/or groundwater. Excavation activities are likely to disturb surface soil and 
bring subsurface materials to the land surface where personnel working in the vicinity of the excavation 
may be exposed to LNAPL and/or other substances. Therefore, chemical hazards are also associated with 
excavating activities.

Procedures that should be followed in order to mitigate underground and overhead utility hazards are 
identified in Section 6.1. As noted above, chemical hazards due to environmental media are also associated 
with drilling activities. Procedures that should be followed to mitigate the chemical hazards are provided in 
Section 6.2.

4.1.4 Installing Temporary and Permanent Monitoring Wells
Temporary or permanent wells will be installed at selected soil boring locations. Both temporary and 
permanent monitoring wells will be constructed of PVC riser and screen, a PVC bottom cap, a plastic spin- 
lock top cap, a #1 or #2 sand filter pack, and a bentonite or #00 sand seal. Deep wells may also involve the 
placement of permanent steel casing. At permanent monitoring well locations, the borehole will be grouted 
to land surface with a cement-bentonite mix and a concrete well box will be installed. The grout will be 
mixed in a drum by jetting water into the drum and mixing in the cement and bentonite; as the mixture 
becomes thicker, it will be pulled through the pump mounted on the side of the drill rig. Temporary wells 
may be installed in soil borings drilled exclusively by hand or through hollow stem augers. If installed in 
boreholes drilled exclusively by hand, the well diameter will be two inches. Wells installed in boreholes 
advanced using hollow stem auger methods may be either two or four inches in diameter. Please note, this 
section includes only those hazards associated with the installation of monitoring wells; hazards associated 
with the drilling of soil borings are discussed in Section 4.1.1, above.

During installation o f steel casing or during the removal o f the hollow stem augers, cables that are used to 
support the casing or augers may break. As a result, flying debris is a potential physical hazard associated 
with the installation of temporary or permanent monitoring wells.

Well installation involves the use of heavy equipment such as casing and augers. Although this equipment 
can often be moved using cables or other automated portions of a drill rig, sometimes this heavy equipment 
must be moved manually. In addition, the casing and augers often must be placed on the ground in the 
vicinity o f  the drill rig. Therefore, handling heavy objects/material and walking/working surface are 
hazards associated with the drilling of soil borings for temporary or permanent monitoring wells.

During monitoring well installation, fluids, including water and LNAPL (if present), that accumulated in 
the borehole are often displaced as the well, sand pack, and seal are inserted. Depending on the depth to 
water, these fluids can potentially flow out the top of the borehole to land surface. Workers may thereby 
come into contact with LNAPL and/or water containing potentially hazardous substances.

Procedures that should be followed in order to mitigate the following physical hazards are identified in 
Section 6.1: flying debris; handling heavy objects/material; and, walking/working surface. As noted above, 
chemical hazards due to environmental media are also associated with drilling activities. Procedures that 
should be followed to mitigate the chemical hazards are provided in Section 6.2.

4.1.5 Collecting Groundwater and/or LNAPL Samples
Because groundwater and LNAPL are both fluids, the collection of groundwater and LNAPL samples will 
be discussed together in this section. Groundwater and LNAPL samples may be collected during
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groundwater quality investigations or during remedial actions for waste characterization purposes. The 
methods and equipment used for collecting these samples will vary depending primarily upon the size of 
the well or test pit from which the sample is to be collected and upon the depth to groundwater. In some 
cases, groundwater and LNAPL samples can be collected using a dedicated bailer or a decontaminated 
pond sampling apparatus. In these cases, the groundwater or LNAPL must be poured from the bailer or 
pond sampling apparatus into the laboratory-supplied sampling jars. In other instances, a pump may be 
used to purge the well prior to sample collection. The sample may be collected directly from the pump 
effluent tubing or using a bailer. The type of pump used will vary primarily based on the depth to water. If 
groundwater is relatively shallow, a negative pressure (i.e., vacuum) pump can be used. Otherwise, a 
positive pressure pump should be used. Some pumps are powered by generators, and some are powered by 
car battery.

If a pump is utilized in purging or sample collection, and if the pump is powered using a generator, 
exposure to high noise levels is a potential physical hazard. In addition, depending upon the amount of 
instrumentation used in the sampling and placed on the ground near the well, the walking/working surface 
may become a physical hazard.

Purging and sampling efforts hold the potential for workers to contact LNAPL or chemical substances in 
groundwater. Therefore, chemical hazards due to environmental media are associated with groundwater 
and LNAPL sampling.

In some cases, groundwater chemical parameters are measured and recorded during groundwater purging 
and sampling efforts. The meters used for the measurement of these parameters require calibration at least 
once per day. Components of the sampling apparatus (pumps, e.g.) may require decontamination between 
sample collection points. The decontamination process involves the use of chemicals such as dilute nitric 
acid and organic solvents. In addition, the generator runs on gasoline and requires oil periodically. 
Therefore, chemical hazards due to operational chemicals are also associated with the sampling of 
groundwater and LNAPL.

Therefore, physical hazards associated with the collection of groundwater and/or LNAPL samples include 
exposure to high noise levels and a cluttered walking/working surface. The procedures that should be 
followed in order to mitigate these potential hazards are provided in Section 6.1. Chemical hazards 
associated with the collection of groundwater and LNAPL samples include potential contact with both 
environmental and operational chemicals.

4.1.6 Pumping Groundwater or LNAPL
Groundwater or LNAPL may be pumped from trenches or test pits (trenches) during soil and groundwater 
quality investigations or during remedial actions. The methods and equipment used to pump groundwater 
from trenches includes the use of a 2 or 4-inch diameter high-volume positive pressure pumps utilizing 2 or 
4-inch diameter hose, or, a vacuum truck.

If positive pressure pumps are used to pump water/LNAPL, and if the pump is powered using a generator, 
exposure to high noise levels is a potential physical hazard. In addition, power cords and larger diameter 
pump hoses may create a walking/working surface hazard. Certain types of high volume pumps and 
generators can be heavy and cumbersome. Therefore, handling heavy objects/materials also may present a 
potential hazard.

Vacuum trucks are typically large and operators may have limited visibility while approaching trenches. 
As a result, heavy equipment/vehicle traffic is a potential hazard. Also, the distance between the vacuum 
truck and the excavation is limited by the length of the hose, and the vacuum truck is often situated within 
20 feet o f the test pit or test trench. Therefore, the potential for trench collapse (excavation safety) is a 
potential hazard.

Chemical hazards due to environmental media may be associated with pumping groundwater and/or 
LNAPL. Personnel have the potential to contact LNAPL or chemical substances in groundwater while 
pumping these fluids. LNAPL and/or chemical substances in groundwater may adhere to the hose and/or
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may be present in fluids within the pump; personnel therefore have the potential to contact LNAPL and/or 
chemicals in groundwater even after pumping has been completed.

The pumps may be powered by generators, which require gasoline and oil in order to run effectively. 
Therefore, chemical hazards due to operational chemicals are also associated with pumping groundwater or 
LNAPL.

Procedures that should be followed to mitigate the following physical hazards are identified in Section 6.1: 
exposure to high levels of noise; walking/working surfaces; handling heavy objects/materials; heavy 
equipment/vehicle traffic; and, excavation safety. Chemical hazards due to environmental media and 
operational chemicals are also associated with drilling activities. The procedures that should be followed in 
order to mitigate these potential chemical hazards are provided in Section 6.2.

4.1.7 Storage of W ater and/or LNAPL
Groundwater and/or LNAPL pumped from excavations or wells cannot be discharged directly to the 
ground surface and must be stored for disposal or post-sampling discharge. Because groundwater and/or 
LNAPL may be pumped during soil and groundwater quality investigations as well as during remedial 
actions, these fluids may be stored during implementation of either investigative or remedial actions. The 
methods and equipment used for storing water and LNAPL may be pumped into various storage containers 
to be determined by the volume of fluid to be pumped. Storage containers may include 55 gallon drums, 
larger volume polyethylene Frac tanks, or in a vacuum truck.

Prior to pumping fluids into 55-gallon drums, the drums need to be moved to the vicinity o f excavations or 
wells. The drums are heavy, cumbersome, and typically moved by hand. Therefore, handling heavy 
objects/materials is a potential hazard. Exposure to heat or high ambient temperatures may also present a 
potential hazard.

Frac tank storage systems may be small or large and are typically transported on specialized vehicles. 
Operators o f these vehicles may have limited visibility while offloading tank systems. Therefore, heavy 
equipment/vehicle traffic may present a hazard.

When closed containers such as 55-gallon drums are used for the storage of water and/or LNAPL, the 
pressure o f vapors within the container may increase to dangerous levels. While the pressure within a 
container is unlikely to cause the container to explode, threaded lids may potentially explode off the 
container as they are loosened. Therefore, flying debris may present a hazard.

Similarly, when a pressurized container is opened, vapors may explode out of the container to equalize 
internal and external pressure. As such, inhalation o f these vapors is a potential chemical hazard.

Procedures that should be followed to mitigate the following physical hazards are identified in Section 6.1: 
handling heavy objects/materials; heat exposure/exposure to high ambient temperatures; heavy 
equipment/vehicle traffic; and, flying debris. Chemical hazards due to environmental media are also 
associated with storing water and/or LNAPL. The procedures that should be followed in order to mitigate 
these potential chemical hazards are provided in Section 6.2.

4.1,8 Stockpiling and Disposing of Soil
The stockpiling o f soil excavated from test pits and test trenches may occur during soil quality 
investigations and during remedial actions. Soil that is determined to be impacted will be staged on, and 
covered by plastic sheeting. The plastic sheeting will be weighted down using sand bags or equivalent. 
Once stockpiled, the soil may be moved or loaded onto trucks for disposal using backhoes, excavators, or 
front end loaders. The disposal of any soil will be completed in accordance with local, state, and federal 
regulations and will be properly documented on manifests or bills of lading. Please note, this section does 
not address the hazards associated with soil excavation, which are listed in Section 4.1.3; however, the 
hazards that are associated with work in the vicinity o f construction equipment, as identified in Section 
4.1.3, are identified in this section also, as appropriate.

Page 9
P:\219559AA01 -Port Ivory LNAPL Oversight\H&S\Sub Invest.Remed\HASP draft.BCK 6.26.06.Rev.].doc



Excavating and disposing of soil are generally noisy activities, and exposure to high noise levels is a 
potential hazard associated with these activities. The use of hearing protection or exposure to loud noises 
for prolonged periods of time may create a situation in which an operator may not be able to hear verbal 
commands from personnel working in the vicinity of the machinery. Therefore, heavy equipment/vehicle 
traffic and noise are hazards associated with stockpiling soils.

The disposal o f soil involves transferring the soil from a stockpile into the bed of a truck using construction 
equipment. During the transference of soil, there is the potential for soil to be dropped from the backhoe, 
excavator, or front end loader bucket, creating a potential flying debris hazard.

Stockpiling of soils involves the handling and placement of heavy and cumbersome rolls of plastic sheeting 
and sandbags (or equivalent) for securing sheeting. Large rolls o f plastic sheeting may weigh as much as 
90 pounds. Also, soil stockpiles generally have uneven walking/working surfaces.

Therefore, handling heavy objects/material, exposure to heat/high ambient temperatures, and 
walking/working surface are hazards associated with the stockpiling soil.

Soil that was excavated in areas where LNAPL or other substances are present in surface soil, subsurface 
soil, and/or groundwater may need to be stockpiled and disposed of. Therefore, chemical hazards due to 
environmental media are also associated with the stockpiling and disposal of soil.

Procedures that should be followed to mitigate the following physical hazards are identified in Section 6.1: 
handling heavy objects/materials; exposure to high noise levels; heavy equipment/vehicle traffic; and, 
flying debris. Chemical hazards due to environmental media are also associated with the stockpiling and 
disposal of soil. The procedures that should be followed in order to mitigate these potential chemical 
hazards are provided in Section 6.2.

4.1.9 Disposing of W ater and/or LNAPL
Groundwater and LNAPL may be disposed of during soil and groundwater quality investigations or during 
remedial actions, Water and/or LNAPL may be transferred from wells or excavations and into various 
containers (55-gallon drums, Frac tanks, vacuum tank hopper) using bailers or pumps. Subsequently, the 
containerized fluid will need to be transported off site for disposal via vacuum trucks or tanker trucks. 
Alternatively, if the container is sufficiently small (e.g., a 55-gallon drum), the water could be transported 
off site in the container. The disposal of all water and LNAPL will be completed in accordance with local, 
state, and federal regulations and will be properly documented on manifests or bills of lading.

Vacuum trucks can be loud while in operation. The potential for exposure to high noise levels exists during 
their operation. In addition, the size of the tanker trucks and vacuum trucks results in restricted range of 
sight. Therefore, heavy equipment/vehicle traffic is a potential hazard for the disposal of water and/or 
LNAPL using vacuum trucks or tanker trucks.

When closed containers such as 55-gallon drums are used for the storage of water and/or LNAPL, the 
pressure of vapors within the container may increase to dangerous levels. While the pressure within a 
container is unlikely to cause the container to explode, threaded lids may potentially explode off the 
container as they are loosened. Therefore, flying debris may present a hazard.

Similarly, when a pressurized container is opened, vapors may explode out o f the container to equalize 
internal and external pressure. Inhalation of these vapors is a potential chemical hazard.

Contact with the LNAPL or chemicals that may be dissolved in the water is also a potential chemical 
hazard. Contact with these substances could occur when a container is opened during water or LNAPL 
disposal activities.

Procedures that should be followed to mitigate the following physical hazards are identified in Section 6.1: 
handling heavy objects/materials; exposure to high noise levels; heavy equipment/vehicle traffic; and, 
flying debris. Chemical hazards due to environmental media are also associated with the disposal of water
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and/or LNAPL. The procedures that should be followed in order to mitigate these potential chemical 
hazards are provided in Section 6.2.

4.1.10 Restoring the Site to its Original Condition
The restoration o f the site to its original condition will be conducted following the completion of intrusive 
soil investigation, groundwater investigation, and remedial actions. Site restoration may involve a number 
of activities, including but not limited to the following: well abandonment, grouting soil borings, 
demobilizing equipment, grading, and repaving. Grading may involve net cut or net fill, and soil may need 
to be transported to die site if grades cannot be achieved with the soil currently present at the site. Due to 
the wide variety of potential site restoration activities, it is impossible to provide a comprehensive list of 
physical and chemical hazards.

However, in general, the physical hazards will include excavation safety, underground and overhead 
utilities, exposure to high noise levels, and working in the vicinity of heavy equipment/vehicle traffic (for 
grading activities, e.g.); the handling of heavy objects such as bags of concrete; flying debris and the 
operation o f hand tools/power tools (when using stand-alone grout mixers or vibrating plate compactors, 
e.g.); and, walking/working surface (for any activity where equipment is temporarily staged on the ground 
or where grading activities will occur). Please note, the above is not an exhaustive list, and each newly 
initiated activity should be evaluated for additional hazards prior to its implementation. See Section 6.1 
for a list of procedures that should be followed to mitigate these potential physical hazards.

Chemical hazards, attributable to both environmental media and operational chemicals, are also possible 
during completion of site restoration activities. Section 6.2 provides a list of procedures that should be 
followed to mitigate the potential chemical hazards.

5.0 GENERAL HEALTH AND SAFETY ACTIVITIES/REQUIREMENTS
While the health and safety activities that should be followed to mitigate physical and chemical hazards 
associated with specific tasks or activities are identified in Section 6.0 et sequential, this section lists 
general procedures and requirements that are either not associated with any proposed activity or are 
associated with the performance of all proposed activities. Following the procedures and meeting the 
requirements outlined below is anticipated to have a positive effect on the overall health and safety of the 
personnel working at the site. The activities and requirements provided below are from the Conti SSHP 
without modification, although these activities and requirements were, in some cases, in different sections 
of the Conti SSHP. The general health and safety activities and requirements include heat and cold stress 
prevention and treatment, training requirements for all workers, site security, health and safety meetings, 
recording injuries, and reading, signing, and complying with this SSHP. All records, including but not 
limited to the SSHP, workers’ training records, and daily monitoring, log, and inspection records, that are 
identified within this SSHP will be maintained in files located at the field office. These activities and 
requirements are discussed in subsections 5.1 through 5.6, below.

Please note, references to Conti’s medical surveillance program have been removed from this section. 
References to”Conti” in the following discussion should be construed as referring to any environmental 
contractor retained by the Port Authority to perform specific site work tasks.

5.1 Exposure to High/Low Ambient Temperatures
The Conti SSHP specified pulse monitoring only when the following two conditions are both met: 1) the 
ambient temperature reached 72.5° Fahrenheit and 2) the workers were in Level C PPE (see Section 6.2.1). 
It is not anticipated that workers will be required to wear Level C PPE; however, activities may be 
performed during the summer months when temperatures exceed 72.5 degrees Fahrenheit; therefore, 
workers may be exposed to high ambient temperatures. Heat stress monitoring/pulse monitoring program is 
anticipated to be required for the proposed activities. The subsection of Conti SSHP discussing heat stress 
monitoring/pulse monitoring is included below without revisions.
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An ambient temperature of 72.5° F when workers are in Level C or higher, will be used as an actiop level to 
implement pulse monitoring, oral temperatures and administrative controls, including rest breaks'/hod work 
rotation, to prevent employees from experiencing heat-related health effects including weight loss. The 
guidance for workers wearing permeable clothing is specified in the current version of the American 
Conference of Governmental Industrial Hygienists1 (ACG1H) Threshold Limit Values for Heat Stress. If actual 
Clothing differs from the ACGIH standard ensemble in insulation value and/or wind and vapor permeability, 
changes should be made to the monitoring requirements and work rest period to account for these differences. 
Table 2 -  “Frequency o f  Physiological Monitoring” provides the suggested frequency of physiological 
monitoring for fit and acclimatized workers.

The following parameters should be used when monitoring workers;

Heart rate - Count the radial pulse as early as possible in the rest period to ensure a more accurate reading. If 
the heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten the next work cycle by 
one-third and keep the rest period at the same length. If, at the end of the following work period, the heart rate 
still exceeds 110 beats per minute, shorten the work period again bv one-third.

fVIon
Adjusted Temperature Calculation Normal Work Clothing Impermeable Clothing

90 F (32.2 C) or above After each 45 minutes of work After each 15 minutes of work
87.5 - 90.0 F (30.8 - 32.2 C) After each 60 minutes of work After each 30 minutes of work
82.5 -87.5 F (28.1 - 30.8 C) After each 90 minutes of work After each 60 minutes of work

77.5 - 82.5 F (25.3 -28.1 C) After each 120 minutes of work After each 90 minutes of work
72.5 - 77,5 F (22.5 -25.3 C) After each 150 minutes of work After each 120 minutes of work

O ra l T e m p e r a tu re  - The utilization of oral temperature applies to the time immediately after the worker leaves 
the contamination reduction zone. Using a clinical thermometer, take the temperature for three minutes. If the

"Tjranempefalure exceeds 9y.6 F (jVTTLTT^kfrten the next work cycleTy one-third, without a change to the rest 
period. If the ora! temperature still exceeds 99.6 F (37.6 C) at the end of the following work period, shorten the 
next work cycle by one-third. Do not permit a worker to perform duties requiring a semipermeable or 
impermeable garment if the oral temperature exceeds 100.6 F (38.1C). Ear canal readings are a valid method to 
monitor the temperature of workers who remain in the contamination reduction zone.

The oral temperature shall not exceed 100.4° F. If an employee's pulse rate exceeds the maximum age-adjusted 
heart rate (0.7(220-AGE)), and/or the oral temperature exceeds 100.4° F, the employee shall be required to stop 
work and rest at the work site or move to an air-conditioned room after proper decontamination. The affected 
employee may be allowed to return to work after his/her pulse rate has dropped below 100 beats per minute. 
The SSHO in consultation with the affected employee, and medical personnel if necessary, shall determine 
whether an employee is ready to return to work. Fluids shall be provided and rest breaks will be taken. The 
frequency of breaks will increase with the temperature. Such things as cooling vest; portable fans and breaks in 
air-conditioned areas shall be used if necessary.

When practicable, the most labor-intensive tasks should be carried out during the coolest part of the day. If 
necessary, a work/rest regimen will be instituted. The work/rest regimen consists of alternating periods of work 

and rest. The duration of these alternating periods will depend on the environmental conditions at the job 
site, i.e., the Web Bulb Globe Temperature, duration and type of activities performed.

A worker who becomes irrational or confused or collapses on the job should be considered a heat stroke victim, 
and medical help should be called immediately. Early recognition of symptoms and prompt emergency 
treatment is the key to aiding someone with heat stroke. While awaiting the ambulance, begin efforts to cool the 
victim down by performing the following:
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* Move the victim to a cooler environment and remove outer clothing.
* Wet the skin with water, and fan vigorously or repeatedly apply cold packs or immerse the victim in a 

tub o f  coo! (not ice) water.
* If no water is available, fanning will help promote cooling.

Any individual showing susceptibility to heat stress will be referred to a physician for evaluation. In 
addition, the use o f  prescription drugs can also contribute to the effects o f heat stress and will be considered 
during the assignment o f work.

Cool water or a sports drink that replaces electrolytes, such as Gatorade, will be made available to workers 
and encourage them to drink small amount frequently, e.g., one cup every 20 minutes. Ample supplies o f  
liquids will be placed close to the work area.

The proposed activities may be performed during the winter months; therefore, workers may be exposed to 
low ambient temperatures. The subsection o f  the Conti SSHP discussing precautions to be taken in cold 
temperatures is included below without any revisions.
Cold injury (frostbite and hypothermia) and impaired ability to work are hazards to persons working outdoors in 
low temperatures at or below freezing. Extreme cold for a short time may cause severe injury to exposed body 
surfaces (frost nip or frostbite), or result in profound generalized cooling (hypothermia). Areas o f  the body 
which have high surface area-to-volume ratio such as fingers, toes, and ears, are the most susceptible to frost; 
nip or frostbite.

Two factors influence the development of a cold weather injury: ambient temperature and the velocity of the 
wind. Wind chill is used to describe the chilling effect o f  moving air in combination with low temperature. As 
a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 mph increases to 10 mph. 
Additionally, water conducts heat 240 times faster than air. Thus, the body cools suddenly when chemical- 
protective equipment is removed if the clothing underneath is perspiration soaked. The vvindehil! factor is the 
cooling effect o f  any combination of temperature and wind velocity or air movement. Table 3 -  Wbndchitl 
Index, should be consulted when planning for exposure to low temperatures and wind. The windchiTI index 
does not take into account the speci fic pan of the body exposed to cold, the level of activity, which affects body 
heat production, or the amount of clothing being worn.

Tabic 3 - W ind Chill Index § j | §

Wind
(mph)

Actual 1 cmpcrature (* Fj
35 30 25 20 15 10 | 5 0 -5 -10 | -IS -20 -25

K< nivaleu( Tempera!ure (° J?)
5 31 25 19 13 7 1 -5 -11 -16 -22 34 1111®
10 27 21 15 9 3 -4 -10 -16 -22 -2 8 - ■-'-41 ' 1 B $ I§
15 25 19 13 6 0 -7 13 -19 '*£6=5 —-32 * -39 *.445 S i l l
20 24 17 11 4 -2 -9 ■ 1 5 ' 1-29 -35 -42 * t -4 S x -I-55S'
25 23 16 9 3 -4 -If 1/ -‘-24 ; ~*3I -37 -44 -51 -58 T
30 22 16 8 J -5 -12 m i9 > 2 6 33 *39- -46 =-53'- ’•-60;;

UJ
i _1 21 14 7 0 -7 -14 rf&jd n  am2i.. --27 -34 -41 „ -48 *■ =i~55 • 4 ®

40 20 13 6 -1 -8 -15
. - *t-*C
aS22 -29,- -36 ’ 42 .-50 ,« 3 5 7 -s

Wind Chill fF) ” 35.74 + 0.621ST - 3S.7S(ViU<0 < <U275T(V0.K>} 
t  Air TcmjHTaUrrc ("I )
V  =  W i n d  S jw w 1  f i r i p h )

'  3»’-  n '|
i l l  \F n s tb i le  occurs in 15 minutes o r j e ^ -4-  J p

When practicable, the most sedentary tasks should be carried out during the warmest, part o f  the day. if 
necessary, a light-work rotation schedule should be instituted or the work area heated. Heavy work that will 
cause heavy sweating that will result in wet clothing must also be monitored. The work/rest regimen consists of 
alternating periods o f work and Test. The duration o f  these alternating periods will depend on the emrirmmtenfsl 
conditions at the job site, i.e., the Wind Chill Temperature, duration and type of activities performed,

Table 4 - M aximum Daily Time Limits fo r Exposure at la w  Temperatures gives the recommended time limits 
for working in various low tcmperatiue ranges.
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[ T T - , c T able 4 -.MaximtitriXftlly Time Limits Tor Exposure a t l .q \r T d n ip c i^
Temperature Range (F) Maximum Daily Exposure

30 toO No limit, providing that the person is properly clothed.
0 to - 30 Total work ume: 4 hours, Alternate 1 hour in and I hour out o f  the iow- 

temperaturc area.
-30 to -70 Two periods o f  30 minutes each at feast 4 hours apart. Total tow 

temperature work time allowed is I. hour.
-70 t o -100 Maximum permissible work time is 5 minutes during an 8-hour working 

day. At these extreme temperatures, completely enclosed headgear, 
equipped with 3 breathing tube running under the clothing and down the leg 
to preheat the air, is recommended,

Table ~ $ Work/Warm-up Schedule applies to any 4-hour work period with moderate to heavy work activity, 
w/th worm-up periods often  ( 10) minute in a warm location and with an extended break (e.g., lunch) at the end 
o f the 4-hour period in a warm location. For light-to-moderate work (limited physical movement): apply 
schedule one step lower. For example, at -35'’ C (-30" F) with no noticeable wind, a worker at a job  with little 
physical movement should have a maximum work period o f  40 minute with 4 breaks in a 4-hour period.
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-26* to -28* -15° to-19° (Norm. Breaks) t (Norm. Breaks) 1 75 min 2 55 min 3 40 min 4
-29° to -31* -20* to-24° (Norm. Breaks) 1 75 mih 2 55 min 3 40 min 4 30 min 5
,-32* to -34 -25? to -299 75 min 2 5$ min 3 40 min 4 30 min 5 Non-Emergency 
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To guard against cold injuries, workers should wear appropriate clothing and use warm shelters for removing 
personal protective equipment. The personal decontamination trailer will be used as a warm shelter when 
required. The SSHO may periodically monitor workers' physical conditions, specifically checking for symptoms 
o f  frostbite.

5.2 Required Training
Except as noted above, this subsection is from the Conti SSHP without modification.

Consistent with OSTTVs 29 CFR 1910.120 regulation covering Hazardous Waste Operations and Emergency 
Response, all Site personnel who will be performing remedial activities, intrusive sampling, emergency 
response operations, or come in contact with contaminated material are required to be trained in accordance 
with tlw standard.

Prior to arrival on-site, Conti will he responsible for certifying that the employees meet the requirements o f  
preassignmcnt training, consistent with OSHA 29 CFR 1910.120 paragraph (e)(3), Conti will provide 
documentation certifying that each general Site worker has received a minimum o f  40 hours o f  instnfction off 
site, and a minimum o f  three days actual field experience under the direct .supervision o f  a trained, experienced 
supervisor. All personnel must also receive 8 hours o f  refresher training annually. At no time should anyone be 
working on-site without the minimum training requirements. Consistent with OSHA 29 CFR 1910,1.20 
paragraph (e)(4), individuals designated as Site Supervisors require an additional 8 hours o f  training.
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5.3 Site Security
This subsection is from the Conti SSHP without modification. Please note that the following pertains not 
only to those personnel who will work in the exclusion zone, but also to all individuals covered by this 
SSHP who enter the exclusion zone. The Safety and Health Forms for the Site Entry and Exit Log are 
included in Appendix B.

All site personnel on (his project will undergo safety orientation by the SSHO prior to starting work at the site. 
This training will include general site safety rules, hazardous locations, personal protective equipm ent 
guidelines, ami onsite emergency procedures. All site personnel w ill satisfy the following requirements before 
initiating work onsite within the Exclusion or Contamination .Reduction Zones:

* Receive and pass a physical, examination, including certification o f  ability to wear respiratory protection.
* Receive adequate hazardous waste training according to 29 CFR 1910.120 or 29 CFR 1926.65.
* Receive a briefing on all aspects o f  the SSHP.
* Are properly dressed, equipped, and trained in accordance with all personal protective guidelines.
* Are thoroughly trained regarding decontamination procedures.
« All personnel performing tasks when respiratory protection is needed will comply with the requirements o f  

this plan

All personnel entering and exiting the Exclusion and Contamination Reduction Zones will sign in  and out 
through the Support Zone, The log will indicate the date and time entering and exiting, the location  entered, 
persona) protective equipment utilized and decontamination procedures, refer to Attachment J  -  Safety and 
Health Forms for the Site Entry and Exit Log.

5.4 Health and Safety Meetings
This subsection is from the Conti SSHP without modification.

A well-ordered flow o f  information is essential to a good safety program. Conti, through a program o f  safety 
meetings at all levels, intends to accomplish the goals o f  safety awareness, education, and participation.The 
SSHO shall conduct daily safety meetings with ALL on-site personnel. An opportunity shall be provided for 
employees to voice safety-related concerns. The SSHO w ill submit a synopsis o f  each meeting including  
topics covered, safety-related concents, action items to Ire addressed, status o f  previous item s and :f  signed  
attendance list.

Prior to commencement o f  onsite field activities, all site employees will attend a site-specific safety and health 
training session. This session will be conducted by the Site Safety and Health Officer to ensure that personnel 
are familiar with the requirements o f  this Site-Specific Safety ami Health Plan. 'Fire initial session w ill consist 
o f  the contents o f  this SSHP and specific procedures developed for the project. The SSHO shall also  provide 
initial site-specific training for replacement employees.

As a minimum the site-specific training will include:

* Explanation o f  the Overall Site HASP.
* Health and Safety Personnel and Organization.
* Special attention to signs and symptoms o f  overexposure to known and suspected site contaminants.
* Health effects o f  site contaminants,
* Air monitoring description.
■ Physical hazards associated with the project.
■ Selection, use, and limitations o f  available safety equipment and proper procedures for its use.
* Personal hygiene and decontamination.
* Respirator focepiecc fit testing,
* PPE fining to determine proper size for individuals,
■ Site rules and regulations.
* Work zone establishment and markings.
* Site communication and the '‘Buddy System”.
■ Emergency preparedness procedures.
» Equipment decontamination.
* Medical monitoring procedures.
* Review applicable Conti Standard Operating Procedures,
* Site Specific Hazard Communication.

Page 15
P:\219559AA0l -Port Ivory LNAPL Oversight\H&S\Sub Invest.RemedVHASP draft.BCK 6.26.06.Rev.l.doc



Preparatory meetings will be conducted by the SSHO 1'or site personnel prior to their initiating any new  or 
differing site activities, At the Preparatory meetings, the SSHO wilt ensure that site personnel are 
knowledgeable o f  the SSHP and understand the hazards and controls o f  the activity to be performed (review  
Activity Hazard Analysis),

5.5 Recording Injuries
As a follow-up to an injury or possible exposure above established exposure limits, all employees are entitled to 
and encouraged to seek medical attention and physical testing. Depending upon the type of exposure, it is 
critical to perform follow-up testing within 24-48 hours. It will be up to the occupation physician to advise the 
type of tost required Co accurately monitor for exposure effects.

Any employee, who develops a time loss illness exceeding one working day, or injury during the period of the 
contract, must be evaluated by the occupational physician. A. written statement indicating the employee’s 
fitness, signed by the occupational physician must be submitted prior to the employee entering the work site.

s>

5.6 Reading, Signing, and Complying with this SSHP
The following discussion is based on the Conti SSHP, except that references to the Conti medical 
surveillance program were removed.

All workers and visitors covered under this SSHP who enter the contamination reduction zone or the 
exclusion zone will be required to read and verify (i.e., sign the SSHP signature page) compliance with the 
provisions of this SSHP and appropriate appendices. In the event that any worker or visitor covered under 
this SSHP does not adhere to the provisions of this SSHP, he/she will be requested to leave the project area. 
All nonconformance incidents will be recorded in the Daily Safety and Inspection Log in Appendix B.

6.0 HAZARD ASSESSMENT
Hazardous material sites can cause a multitude of health and safety concerns any of which can result in serious 
injuries and/or illnesses of workers. Some hazards are a function of die physical, biological or chemical nature 
of the site itself Others arc a direct result o f the construction being done. Based upon the information 
provided regarding lire primary historical uses of the property and the knowledge of the current conditions, the 
overall Safety and Health hazard assigned to the contemplated activities at the Site is .determined to be low to 
moderate.

This section provides procedures for mitigating potential physical and chemical hazards that have been 
associated with the specific proposed activities described in Section 4. Procedures and requirements that 
are anticipated to ensure the overall health and safety of workers, but that are associated with either all or 
none of the proposed activities listed in Section 4, are listed above in Section 5.

The procedures listed below are associated with hazards have been divided into two categories: physical 
and chemical hazards. Biological hazards are considered unlikely because the HHMT-Port Ivory Facility is 
generally not vegetated in the areas where work will occur and because of the low frequency of pedestrian 
and vehicular traffic at the HHMT-Port Ivory Facility. Section 6.1 addresses physical hazards, while 
Section 6.2 addresses chemical hazards.

6.1 Physical Hazards
Physical hazards that may potentially be encountered during implementation of the proposed activities 
include the following hazards identified in the Conti SSHP: heavy equipment/vehicle traffic, contact with 
sharp objects/material, exposure to high noise levels, flying debris, hand/power tools, handling heavy 
objects/material, walking/working surface, excavation, and underground and overhead utilities. For the 
purposes of this SSHP, the following physical hazards identified in the Conti SSHP Activity Hazard 
Analysis tables are considered to be included in the heavy equipment/vehicle traffic hazard: caught 
in/between moving parts, exposed to vehicle traffic, and struck by/against heavy equipment (Section 6.1.1).

Please note, the following physical hazards were identified in the Conti SSHP, but were deemed not 
applicable for the Project and therefore are not included in this SSHP: fall from different level, 
fire/explosion, welding and cutting, and overhead activities. The fall from a different level hazard address

Page 16
P:\2I9559AA0l -Port Ivory LNAPL Oversight\H&S\Sub Invest.Remed\HASP draft.BCK 6.26.06.Rev-l.doc



falls from a height o f at least six feet; it is not anticipated that workers will be on platforms elevated more 
than six feet above grade. The fire/explosion was written for hot work (e.g., welding, cutting using an 
acetylene torch, etc.), and the performance such hot work is not anticipated during additional investigations 
and/or remedial actions. The welding and cutting hazard also does not apply because hot work is not 
anticipated during additional investigations and/or remedial actions. Except for the machine operators, 
personnel are not anticipated to work above ground surface; therefore, no overhead activities are 
anticipated. Please note, if  any of these potential hazards are encountered during additional investigations 
and/or remedial actions, the appropriate section in the Conti SSHP will be referred to until the 
environmental contractor’s Site Safety and Health Officer can modify the SSHP and until the modification 
is approved by the Port Authority. The potential hazard will be discussed at the next day’s toolbox 
meeting.

The subsections below describe the general health and safety actions that are required for work associated 
with the proposed activities in order to mitigate tire potential hazards.

6.1.1 Heavy Equipment/Vehicle Traffic
This subsection is consistent with the Conti SSHP without edits. Please note, the Equipment Checklist, 
included in the Conti SSHP as Attachment 3, is included in Appendix C to this SSHP.

Considerations for controlling the movement of personnel and equipment in a construction area arc vitally 
important to any project, as injuries may occur while working with or adjacent to such equipment. This 
category includes all operations, which utilize moving heavy equipment excavators, loaders, graders, dozers, 
and trucks. Conti will take every precaution necessary to ensure the safety of the residents and the on-site 
personnel during traffic movement operations.

All workers will adhere to all applicable standards and regulations while operating heavy equipment at tire site. 
Operators will be trained and experienced in the use and maintenance of the equipment they are operating. 
Equipment will be inspected on a daily basis to identify any worn parts, and/or unsafe conditions. Inspections 
will be documented using the Equipment Checklist, refer to Attachment .1 -  Safety and Health Forms. Any 
unsafe equipment will be removed from service until safety defects can be corrected. Equipment operators will 
not leave their machine unattended while it is running. Each piece of equipment will be equipped with a 5 lb 
ABC fife extinguisher. No vehicles or equipment will he operated in a careless or unsafe manner. Personnel 
will wear high visibility reflective vests when working around equipment/vehicles. All personnel will stay a 
minimum of 4 ft clear of the operational area of the equipment.

During remedial activities, it is often necessary' to have a worker direct the operator, In these cases, close 
communication between the operator and the laborer is of critical importance. One designated person will give 
signals to the operator of both equipment and vehicles in the work area. Workers should not take any action 
unless they have made eye contact with the. operator and clearly communicated their,intentions. In addition, all 
machines are equipped with back-up alarms, which are checked daily and repaired immediately. Truck traffic 
will Ire controlled by a flagger/spotter, as required.

Maintenance and inspection of vehicles and heavy equipment is a vital part of the overall safety program. Conti 
has a fully staffed equipment maintenance shop that handles all preventative and overhaul work for our entire 
vehicle and equipment fleet. As part of the preventative maintenance, aJI equipment is checked for properly 
functioning safely devices (e.g., backup alarms, brakes, lights, fire extinguishers, etc.) Before each piece of 
equipment leaves the shop it must pass a safety checklist All rental equipment is subjected to a similar inspection 
when delivered to the job site. Any piece of rental equipment that fails the inspection must be repaired by the 
vendor before it is accepted for use. In addition, all equipment is inspected in the field prior to the start of each 
day’s activities. If a superintendent, operator, or safety officer detects a defect, a properly qualified mechanic is 
dispatched from the shop to make the repairs on-sitc.

6.1.2 Contact with Sharp Objects/Material
This hazard was not included in the Conti SSHP. Contacting the exposed ends of sharp objects/materials 
can potentially puncture the skin o f workers not using appropriate personal protective equipment (PPE). In 
addition to sustaining a wound, the worker may become infected by tetanus infection, commonly called 
lockjaw. Tetanus is a bacterial disease that affects the nervous system. Infection with tetanus causes 
severe muscle spasms, leading to "locking" of the jaw so the patient cannot open his/her mouth or swallow, 
and may even lead to death by suffocation.
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Sharp objects/materials shall be capped when possible so that the formerly sharp edge is covered with a 
blunt object that cannot produce a puncture wound. Objects that cannot be capped should be moved out of 
the work area when possible, marked with high-visibility surveying tape or equivalent, and identified as 
potential hazards in the daily toolbox safety briefing. All personnel sustaining puncture wounds shall 
receive tetanus shots as soon as possible following their doffing o f PPE and overall decontamination.

6.1.3 Exposure to High Noise Levels
This subsection is consistent with the Conti SSHP without modification or edit. However, references to 
Conti's health monitoring program were removed from the discussion. The Site Safety and Health Officer 
for the environmental contractor conducting the work will make PPE that protects hearing available to all 
personnel covered by this SSHP.
Noise is found during remedial activities in such operations as transportation of materials and operation of 
heavy construction equipment. Noise has been defined as unwanted sounds. The human ear can tolerate a 
certain amount of sound without any harmful effects. The OSHA standard allows 90 dB (A) for a full S hours 
and for a lesser time when the levels exceed 90 db (A). It is usually safe to assume that if you need to shout to 
be heard at arms length, (he noise level is at 90 dB (A) or above. Personnel operating or working around 
construction equipment or power tools will utilize hearing protection.

6.1.4 Flying Debris
This potential hazard was identified in the Conti SSHP, but was not explicitly described. Thus, the ensuing 
description of this potential hazard is new, although it is based on text in the Conti SSHP. The health and 
safety activities used to mitigate the hazard are consistent with those outlines in the Conti SSHP.

As described in the Conti SSHP, flying debris includes anything that becomes airborne due to the force 
applied to it. Objects that may potentially become airborne during implementation o f the proposed 
activities include pieces of machines or hand tools, fragments o f building materials that may be 
encountered during excavation, and soil. Soil may become airborne as dust during genera] construction 
activities or as clumps of soil during decontamination activities. Please note, the following health and 
safety activities address only the physical aspects of flying debris. Depending on the environmental quality 
of the soil, the airborne soil may also have associated chemical hazards.

Safety precautions that are required include checking the guards on equipment prior to each use, being 
aware of the materials encountered during excavation, and wearing appropriate PPE (i.e., at a minimum, 
hard hat and safety glasses/goggles/face shields). Dust can be controlled through misting with potable 
water.

6.1.5 Hand/Power Tools
This subsection is consistent with the Conti SSHP without modification or edit.
Hand and jjowcr tools are used for various site activities. Procedures for using band and power idols are as 
follows;

■ Persons using power tools shall be trained in. their use.
* Ground Faults must be present on all electrical fools.
* Only tools in good condition shall be used.
■ Tools shall be kept clean.
* Guards and shields shall be kept on all tools.
■ Air couplings shall be secured.
* Non-sparking tools shall be used in hazardous areas.
■ Proper eye protection is critical when using power tools. At a minimum, safety glasses will be required 

during site operations. Where appropriate, full-face shields will be utilized in addition to the glasses.

6.1.6 Handling Heavy Objects/Material
This hazard is referred to as “Material Handling” in portions of the Conti SSHP, and is referred to as 
“Handling Heavy Objects/Material” in the Activity Hazard Analysis tables. Although both terms are used
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in the Conti SSHP, these terms appear to refer to the same hazard. The description of the hazard and the 
health and safety activities that are required in order to mitigate tire hazard are consistent with the Conti 
SSHP without modification or edit.
Various materials and equipment may be handled manually during project operation*. Care should be taken 
when lifting and handling heavy or bulky items to avoid back injuries. The following fundamentals address the 
proper lifting techniques that are essential in preventing back injuries:

■ The size, shape, and weight of the object to be lifted must first be considered. Multiple employees or the
use o f mechanical lifting devices are required for heavy objects.

■ The anticipated path to be taken by the lifter should be considered for the presence o f slip, trip, and fall 
hazards.

■ The feet shall be placed far enough apart for good balance and stability (typically shoulder width).
* The worker shall get as close to the load as possible. The legs shall be bent at the knees.
■ The back shall be kept, as straight as possible and abdominal muscles should be lightened.
* Twisting motions should be avoided when performing manual lifts.
* To lift the object, the legs are straightened from their bending position.
* A worker Shall never carry a load that cannot be seen over or around.

When placing an object down, the stance and position are identical to lhat for lifting. The legs are bent at the 
knees and the object lowered. When two or more workers are required to handle the same object, workers shall 
coordinate the effort so lhat the load is lifted uniformly and that the weight is equally divided between the 
individuals carrying the load. When, carrying the object, each worker, if  possible, shall face the direction in 
which the object is being carried. In handling bulky or heavy items, the following guidelines shall be followed 
to avoid injury to the hands and fingers:

*> A firm grip on the object is essential; leather gloves shall be used if necessary.
‘ The hands and object shall be free of oil, grease, and water which might prevent a firm grip, and the fingers 

shall be kept away from any points that could cause them to be pinched or crushed, especially when setting 
the object down.

■ The .item shall be inspected for metal slivers, jagged edges, burrs, and rough or slippery surfaces prior to 
being lifted.

6.1.7 Walking/Working Surface
This hazard identified in the Conti SSHP appears to be a compilation of the slip/hit/trip/fall hazard 
identified in that document and a “housekeeping” hazard. Therefore, the description of this hazard and the 
health and safety activities that are required in order to mitigate the hazard are from all applicable sections 
of the Conti SSHP without modification. Please see also Section 6.1.7, which addresses tripping hazards 
and housekeeping while carrying heavy objects/material.

In terms of slip, hit, trip, or fall hazards, the Conti SSHP provides the following.
Slip/trip/hit/fiill injuries are the most frequent of all injuries to workers. They occur for a wide variety of 
reasons, but all injuries can be prevented by the following prudent practices:

* Spoi-eheek the work area to identify hazards.
* Establish and utilize a pathway, which is most free o f  slip and trip hazards.
* Beware of trip hazards such as wet floors, slippery' floors, and uneven surfaces or terrain;
* Carry only loads, that you can see over.
* Keep work areas clean and free of clutter; especially in storage rooms and walkway's.
* Communicate hazards to on-site personnel
* Secure all loose clothing, lies, and remove jewelry while around machinery.
* Report arid/or remove hazards.
■ Keep a safe buffer zone between workers using equipment and tools.
■ Workers must lake particular care when walking on the gcotextile-workine mat

In terms of housekeeping and general safety issues in the work area, the Conti SSHP requires that workers 
avoid walking on any stockpile, watch footing when entering an excavation, keep walkways and work areas 
clear of hoses, cords, other equipment, and clutter, restrict work area access to essential personnel, and 
wear appropriate footwear (i.e., steel-toe boots).
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6.1.8 Excavation
The description of the hazard and the health and safety activities that are required in order to mitigate the 
hazard are consistent with the Conti SSHP without modification except that chemical hazards are discussed 
in Section 6.2. Please note, however, that the barricades used around the excavations will be high-visibility 
safety fencing with appropriate signs that read “KEEP OUT -  SOIL EXCAVATION AREA.”

The hazard associated with excavation is low m moderate. In general, the hazards encountered during soil 
excavation are: cave in o f  excavation sides with possible burial or crushing o f workers. Causes o f  cave ins may 
include: (a) absence o f  shoring, (b) misjirdgment o f  stability, (c) defective shoring, and (d) undercut sides. 
Other potential hazards are; falling during access/egress, while monitoring or dismounting equipment, or 
stumbling into excavation. An overhead hazard can resulr from material, tools, rock, and/or so il felling into the 
excavation. Flammable atmospheres may also be encountered in excavation.

During excavation, chemicals/hazardous substances may be encountered. See Section 6.2 regarding 
health and safety activities that are required to mitigate chemical hazards.

Conti will provide adequate shoring or sloping o f  sides o f the excavation. H x c aval j on/t reneh es will be 
inspected daily for changing conditions. Air monitoring for airborne contaminants shall be performed in areas 
where contaminated soils are encountered.

Excavation spoils will be directly loaded into transportation containers or stockpiled and covered at a 
designated area away from the work area. Excavation/trenches, regardless o f  the depth or width, shall be 
barricaded. The use o f  raised berms, caution, signs and caution tape w ill be instituted to protect both, the public 
and other personnel on the site. The excavation area will be delineated with caution tape during operations and 
barricaded/secured with safety fence at the end o f each workday. Adequate means o f  exit, such as ladders, 
steps, ramps or other safe means o f  egress, will be provided ami be within 25 feet o f  lateral travel.

Where personnel are required to enter excavations over 4 ft) in depth, sufficient stairs, ramps, or ladders w ill be 
provided to require no more than 25 ft. o f  lateral travel. At least1 two means o f  exit shall be provided for 
personnel working hi excavations, where the width o f  the excavation exceeds 100 ft, two or inorc means o f  exit 
shall be provided on each side, o f  the excavation.

6.1.9 Underground and Overhead Utilities
Caution will be exercised whenever the possibility o f encountering unexpected subsurface obstructions 
exists while drilling. Before beginning intrusive activities, the ground surface area will be searched for 
evidence o f potentially buried objects and all readily available sources o f information (e.g. site utility 
drawings, public utility drawings, construction drawings, etc.) will be reviewed. If the proposed sampling 
location is not considered safe, the location will be modified to address safety issues. Markouts for 
underground utilities shall be maintained during all periods o f intrusive work. To prevent disturbing 
potentially shallow underground utilities and buried objects, the Port Authority requires using manual 
equipment to drill/dig from the ground surface to approximately six feet below the ground surface. If no 
obstructions are encountered, the soil boring, test pit, or test trench will be completed by competent 
personnel using conventional methods.

Safety concerns will be adhered to during drilling activities. Personnel operating the drilling equipment 
should wear required personal protective equipment. Drilling activities should not commence within 10 feet 
o f  overhead electrical power lines or at a distance where in the event o f equipment failure a portion of the 
drilling equipment would contact overhead electrical power lines. As noted in the Conti SSHP, the 
minimum distance o f  10 feet will vary according to voltage the greater the voltage, the greater the distance 
between the lines and the equipment. Table 1 below from the Conti SSHP describes minimum clearance 
from energized overhead electrical lines.
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Nominal System Voltage Minimum Rated Clearance
0 to 50 kV 10 Feet (3 m)

51 to 200 kV 15 Feet (4.5 m)
201 to 300 kV 20 Feet (6 m)
3001 to 500 kV 25 Feet (7.5 m)
501 to 750 kV 24 Feet (10.5 m)

751 to 1000 kV 31 Feet (13.5) ,yf

6.2 Chemical Hazards
Based on analytical data from the environmental investigations performed to date, the chemical hazards 
that may be encountered during additional investigations and/or remedial actions are related to the 
inhalation, ingestion, and dermal contact with VOCs, SVOCs, PCBs, pesticides and herbicides, and metals. 
In addition to the chemical hazards that may potentially arise due to the presence o f LNAPL, impacted soil, 
and impacted groundwater, it is anticipated that an environmental contractor and/or a subcontractor may 
bring materials (Operational Chemicals) into the project area that may pose chemical hazards i f  used 
improperly. Section 6.2.1 discusses the potential chemical hazards associated with the presence of 
LNAPL, impacted soil, and impacted groundwater (Contaminants o f  Concern) in the project area. Section
6.2.2 discusses the potential chemical hazards associated with Operational Chemicals. Both subsections 
describe the general health and safety actions that are required for additional investigations and/or remedial 
actions in order to mitigate the potential hazards.

6.2.1 Chemical Hazards Related to Contaminants of Concern
As noted in the Conti SSHP, the greatest potential for exposure to Contaminants o f Concern will be during 
intrusive activities (i.e., excavation and drilling). Exposure may also occur when handling waste materials 
such as excavated soil or pumped groundwater or LNAPL. As noted above, the anticipated routes o f  
exposure are inhalation, ingestion, and direct contact. Based upon the analytical data generated from 
previous environmental investigations performed at the HHMT-Port Ivory Facility, the Contaminants of 
Concern include VOCs, SVOCs, PCBs, pesticides and herbicides, and metals. The following is a summary 
o f what health and safety activities will be performed to mitigate the chemical hazards associated with the 
Contaminants o f Concern. The summary is from the Conti SSHP without revision. A description o f  the air 
monitoring to be performed and associated action levels is provided in the Community Air Monitoring 
Plan, incorporated in Section 7 by reference. PPE is addressed below, and the initial levels o f  PPE to be 
worn are summarized in Table 7. References to "Conti” in the discussion below should be construed as 
references to an environmental contractor retained by the Port Authority to perform specific site work 
tasks.

General Procedures
A primary exposure route of concern at the site is direct contact o f the skin and eyes with contaminated 
material. Air monitoring, using direct reading instruments, for particulate shall be performed during work, 
activities, To protect workers against dermal contact, they will wear specified protective clothing, respirators 
and safety glasses for operations involving potential exposure to hazardous materials. Proper personal 
decontamination procedures will be emphasized during remedial construction activities.

Although ingestion should be the least significant route of exposure, employees will be made aware o f  ways in 
which this type o f  exposure can occur arid methods to avoid such, exposure. Deliberate ingestion of chemicals is 
unlikely. Personal hygiene habits that provide a route of entry for chemicals will Ire restricted. Proper 
decontamination procedures will reduce/eliminate potential of ingesting hazardous materials. Site personnel 
will wash their hands, face and other exposed parts of Iheir skin before eating or smoking.
The use of engineering controls for the protection of personnel is the first means o f  mitigation. This involves 
the elimination o f hazards and the isolation o f the workers from die hazards. Implementation of engineering 
controls can reduce the need for personal protective equipment by separating the worker from the contaminated 
material. During remedial activities, dust and vapor may be generated. The SSHO will be constantly alert 
to the possibility o f  unacceptable dust and vapor levels.
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Control measures will be implemented for all operations where dust is likely to be generated. Potential dust 
concentrations will be reduced primarily by careful planning and implementation o f controls. There arc a 
number o f specific construction practices, which will reduce levels of airborne particulates. These include:

* Providing for a misting spray during excavation activities
* Applying water on and sweeping haul roads.
■ Wetting and smashing equipment and building faces.
* Spraying mist on buckets during material handling and dumping.
■ Hauling materials in properly tarped or watertight containers.
■ Reducing (he active work area surface and limiting the number o f concurrent operations.
* Regular washing of contaminated equipment.

Designated W ork Zones
Except for the definition o f the Exclusion Zone, which is based upon the Conti SSHP, this section is 
consistent with the Conti SSHP without modification.
This section outlines site control measures to be implemented to minimize potential exposure to and accidental 
spread of hazardous substances during remedial activities. Listed below are the work zones that shall be 
established. The zone boundaries may be modified as necessary as new information becomes available.

The Site will be divided into the Exclusion Zone (EZ), Contamination Reduction Zone (CRZ), and Clean 
Zone. It should be recognized that the Site control zones will be modified continually. A map showing the 
work zones will be updated daily and posted in the Site office, i f  any, or on the outside of the company 
vehicle, if  no office has been established. The SSHO will review the location o f work zones at the daily 
safety briefing.

The Exclusion Zone (EZ) for the Project will consist of the following areas: areas where intrusive activities 
are actively occurring; areas where soil borings or excavations have been completely drilled or excavated 
but the boreholes or excavations remain open; areas where construction vehicles (e.g., excavators, drill rigs, 
trucks, construction equipment, etc.) are staged; areas within 5 feet o f any monitoring well being sampled; 
and, areas of soil stockpiles.

The CRZ is where workers and equipment shall be decontaminated to minimize the spread of contaminants 
from the EZ into clean areas at the Site. The CRZ will consist of the area located in front of or next to the 
EZ so the personnel or equipment leaving the EZ can be decontaminated and all PPE can be removed. 
Emergency equipment to be located in this area will include first aid kits and other appropriate equipment.

The zone known as the Clean Zone is considered to be uncontaminated. This area shall be used as a 
storage area for operations equipment.

Appropriate PPE

This section provides an outline o f  the.PPE and guidelines that will be implemented to minimize chemical, 
physical, and biological exposures and accidents during remedial activities. Where engineering controls and job 
hazard analyses do not eliminate all job hazards, em ployees will (where appropriate) wear PPE.

These include items such as, hard hats, face shields, safety goggles, glasses, hearing protection, foot guards, gloves 
etc. The SSHO will ensure that equipment selected will meet the following requirements:
* It will he appropriate for the particular hazard.
* It will be maintained in good condition.
* It will be properly stored when not in use, to prevent damage or loss.
■ It will be kept clean, fully functional and sanitary.
* Must meci all applicable ANSI standards.

Personal clothing and jewelry can present additional safety hazards. Supervisors will ensure that workers wear 
appropriate clothing, which will nor interfere with the PPE. All PPE will Ijc selected in accordance with 29 CFR 
1910,1.12. Conti will, provide proper PPE to all employees. All protective clothing will be property used, 
stored, selected, and maintained.
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Selection of the appropriate PPE is a complex process, which should take into consideration a variety of factors.
Key factors involved in this process are identification of the hazards, or suspected hazards, routes of potential 
exposure to employees (inhalation, skin absorption, ingestion, and eye or skin confact); and the performance of 
the PPE materials (and clothing seams) in providing a barrier to those hazards. The amount of protection 
provided by PPE is niaterial-hazard specific. That is, protective equipment materials will protect well against 
some hazardous substances and poorly, or not at all, against others. In many instances, protective equipment 
materials cannot be found which will provide continuous protection from the particular hazardous substance. In 
these cases, the breakthrough time of the protective material should exceed the work duration.

Other factors in this selection process to be. considered are matching the PPE to the employee’s work 
requirements and task-specific conditions. The durability of PPE materials, such as tear strength and seam 
strength, should be considered in relation to the employee's tasks. The effects of PPE in relation to heat stress 
and task duration arc a factor in selecting and using PPE. In some cases layers of PPE may be necessary to 
provide sufficient protection, or to protect expensive PPE inner garments, suits or equipment.

* Level A: The highest level of skin, eye, and respiratory protection (Level A PPE is not anticipated on this 
project).

Level B equipment, used as appropriate, is as follows:

* Positive pressure, lull facepiece self-contained breathing apparatus (SCBA) or positive pressure supplied 
air respirator with escape SCBA (NIOSH-approvcd)

* Disposable coverall (Tyvek, Polycoated Tyvek or Sarancx)
* Outer gloves: neoprene or nitrile
■ Inner gloves: late* or nitrile
“ Chemical resistant or disposable overbools.
* Steel-toed safety boots
* Hard hat
Level C equipment, used as appropriate, is as follows:

* Full-face, air purifying, cartridge-equipped respirators (N.(OSH-approved) utilizing Organic Vapor/Acid 
Gas and HEPA filters (half-face if approved by SSHO). Cartridges and/nr filters must f>c topiac-sd as needed 
and, as a minimum, changed weekly.

* Disposable coverall (Tyvek, Polycoated Tyvek or Saranex).
* Outer gloves: leather, cotton, neoprene or nitrile
* Inner gloves; latex or nitrile
* Chemical resistant or disposable overboots
* Steel-toed safety bools
« Hard hat
* Safety glasses (if half-tnask is utilized)
■ Splash guards (worn during h igfa pressure washing acti vi ties)

Modified Level D equipment, used as appropriate, is as follows;

* Regular Tyvek coveralls (Polycoated Tyvek. as required)
■ Outer gloves; leather, cotton, neoprene or nitrile
* Inner gloves: latex or nitrile- (doubled)
■ Chemical resistant or disposable over boots
■ Steel-toed safety boots
• Hard hat
• Safety glasses
» Splash guards (worn during high pressure washing activities)

Level D equipment, used as appropriate, is as follows:

* Work uniform (Long pants and Shirt)
* Hard hat:
* Steel-toed safety boots (with disposable overboots, as required)
* Safety glasses
* Leather or heavy cloth gloves (as needed)
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Table 7 -  Initial Levels o f Protection
T a sk Required P P E
Drilling soil borings, Collecting Soil Sam ples, Excavating test pits/trenches Modified Level D

Installing Temporary and Permanent Monitoring Wells, Collecting Groundwater 
and/or LNAPL Samples, Pumping Groundwater or LN APL, Storing 
Groundwater or LNAPL

Modified Level D, 
Evaluate need for 
poly-coated Tyvek 
suits

Stockpiling and Disposing of Soil Modified Level D
Restoring Site to its Original Condition Level D
Notes:
1) The SSH O  will determine the need for poly-Tyvek suits to be worn.
2} Level D and Modified Level D PPE as described in Section 6.2.2.
3) P P E  = Personal Protective Equipment.

Personal Protective Equipment alone should not be relied on io provide protection against hazards, but should 
be used in conjunction with guards, engineering controls, and sound work practices.
All personnel shall wear a hard hat that meets the requirements and specifications in ANSI Safety Requirements 
for industrial Head Protection Z89.M969. Exceptions fo this requirement are personnel in the site office and 
rest and eating areas.

Outer gloves used on the She for remedial activities shall be either chemical resistant or general purpose. The 
appropriate glove shall he determined by the SSHO for a specific work task. Chemical resistant gloves shall be- 
selected using appropriate chemical degradation guides. Cotton work gloves will be worn when work activities 
require the handling of sharp and rough-surfaced objects.

Welder's gloves or any other special type of gloves are considered outer gloves and are to be worn over inner 
gloves. These special outer gloves shall be stored on-site and shall be disposed of properly as PPE waste, Inner 
gloves shall always be chemical resistant, shall be selected using appropriate chemical degradation guides and 
shall be disposed of as PPE waste.

No contact lenses are allowed in the Exclusion Zone (EZ) and Contamination Reduction Zone (CRZ). Eye/Face 
protection shall be worn by all personnel in the CRZ and EZ. Double eye protection will be required when 
power-washing equipment during decontamination. All eye/facc protection provided shall be ANSI ZS7-1989 
approved.

Footwear will be si cel-toed safety boots. Chemical-resistant outer boot covers are to be worn in the Exclusion 
Zone, Contamination Reduction Zone. Boot racks will be provided in the CRZ for drying of outer boots,

To control and or minimize die threat of occupational diseases caused by breathing air contaminated with harmful, 
dusts, fogs, fumes, mists, gases, smokes, sprays, or vapors, the primary objective of this program, shall be to 
prevent atmospheric contamination. This shall be accomplislwd as far as feasible by accepted engineering control 
measures (for example, dust, suppression). When effecti ve engineering controls are not feasible, or while they are 
being instituted, appropriate respiratory protection shall lie used. A respiratory protection program will be 
implemented that is compliant to the requirements o f  29 CFR 1910.134 "Respiratory Protection." Respiratory 
protection equipment shall be NlOSH-approved and respirator use will conform to American National 
Standards Institute (ANSI) ZS8.2.

Respirators shall be provided when such equipment is necessary to protect the health of the employee. Conti shall:

* Proride the respirators to Conti personnel, which arc applicable and suitable for the purpose intended.
* Be r e s p o n s ib le  for the maintaining a written Respiratory Protective Program, in accordance with 29 CFR

1910.134 The employee shall use the provided respiratory protection in accordance with instructions and 
training received.

* Respirators shall be selected on the basis of hazards to which the worker is exposed.
■ The user shall be instructed and trained in (lie proper use of respirators and their iimibibVms.
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* Respirators shall be regularly cleaned and disinfected.
• Respirators shall be stored in a convenient, clean, and sanitary location.
* Respirators used routinely shall be inspected during cleaning. Wont or deteriorated parts shall be replaced.

Respirators for emergency use, such as self-contained devices, shall be thoroughly inspected at least once a
month and after each use.

• Appropriate surveillance of work area conditions and degree of employee exposure or stress shall be 
maintained.

* There, shall be regular inspections and evaluations to determine die continued effectiveness of the program.
• Employees will not be assigned to tasks requiring use of respirators unless it has been determined that, they are 

physically able to perform the work ami use (he equipment. A physician shall determine whether an individual 
is physically fit to wear a respirator. The physician’s clearance allows the worker to don a respirator and work 
in conditions of high ambient temperatures. Heat stress wit) be closelymonitored bv the SSHO.

Each respirator shall be individually assigned and not interchanged between workers without cleaning and 
sanitizing. The cartridges/filters shall be changed at the first sign of breakthrough based on contaminant 
warning properties or if the user experiences excessive breathing resistance. The SSHO will make final 
determination of the frequency of respirator cartridge/filter change-out. Respirators shall be cleaned and stored 
in an uncontaurinatcd atmosphere after each use. Used cartridges will be disposed of with spent PPE. Self- 
contained breathing apparatus/supplied-aic respirators shall be inspected before and after use and at least once 
monthly, if in storage for emergency use.
All employees working at the Site during remedial activities who have the potential of wearing a respira tor shall 
be fu-tested to ensure they utilize the proper size respirator. Conti shall arrange for Fit testing. Sub-con tractors 
will provide the SSHO with fit-test documentation. The fit Vest is conducted according to the manufacturer's 
suggestions. The test shall consist of a taste and odorous vapor qualitative test. As per OSHA regulations, 
personnel that are unable to pass a fit test shall not enter a work area when respiratory' protection is required. In 
addition, facial hair is prohibited from the respirator seal area. Any person with facial hair will not be permitted 
to enter a work area where respiratory protection is required, regardless of the fit test results. Documentation of 
the fit testing will be maintained on-site.

6.2.2 Chemical Hazards Related to Operational Chemicals
This subsection is consistent with tbe Conti SSHP without modification, although it is a compilation of 
several sections from the Conti SSHP.

Operational chemicals may be brought to lJie project-sile for use in activities supporting flic remedial activities. 
These chemicals are used for fuels in operating heavy equipment, glues for welding pipes, paiuting, etc. The use 
of operational chemicals is regulated by OSHA under the Hazard Communication Standard (29 CFR 
1910.1200). MSDSs lor operational chemicals are kept on file in the- project office trailer. An inventory list of 
the anticipated operational chemicals (Hazardous Chemical Inventory List) for use at the project will be 
maintained at the site and updated as new material is received.

OSHA’s standard for hazard communication requires that alt workers be informed o f potentially hazardous 
materials used in -their work area. Conti provides employees with information- and training on hazardous 
chemicals at their work site at the time of their initial assignment, annually, and whenever a new chemical is 
introduced into their work, site that could present a potential hazard. Personnel are briefed on the general 
requirements of the OSHA hazard communication standard and duty-specific hazards by their immediate 
supervisor before they begin any duties on the work site. Personnel transferred from another site are also 
briefed on the duty-specific hazards by their immediate supervisor before they begin any duties on the work 
Sile.

7.0 COMMUNITY PUBLIC HEALTH PRESERVATION

Although no residential properties are situated adjacent to the project area, there is regular vehicle traffic 
and occasional pedestrian traffic along Western Avenue and Richmond Terrace, and there are tenant 
companies at the HHMT-Port Ivory Facility. During excavation and drilling, the presence o f LNAPL, 
impacted soil, and impacted groundwater may generate chemical hazards (i.e., vapors and dust) that may 
migrate off site unless measures are taken to prevent this. The vapors and dust may potentially create 
health hazards for the pedestrians and drivers on Western Avenue and Richmond Terrace, and the tenants at 
the HHMT-Port Ivory Facility. Please note, these individuals are not covered under any portion o f this 
HHSP; the community public health protection measures are aimed at preventing these individuals from 
being exposed to potential chemical hazards rather than requiring the individuals to take any actions.
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Community public health preservation measures consist o f the application of a Community Air Monitoring 
Plan (CAMP) and of site security measures. The site security measures are identified in Section 5.2, above. 
The CAMP, which is provided in Appendix A, was prepared by HMM in accordance with requirements of 
the NYSDOH and is dated June 2006. The CAMP shall be maintained at the jobsite by the environmental 
contractor,

The CAMP provides for air quality monitoring for volatile organic vapors and dust, specifies action levels 
for increasing concentrations of these vapors and dust, and identifies actions that must be taken when each 
action level is exceeded. Please see the CAMP provided in Appendix A for more information.

8.0 EMERGENCY ACTIONS AND CONTACTS

This section is consistent with the Conti SSHP without modification except that the emergency plan 
responsibilities designated to the Project Superintendent and Resident Engineer in the Conti SSHP are 
designated to the environmental contractor in this SSHP. All references to “Conti” should be construed as 
an environmental contractor.

This section describes the emergency response plan that shall he implemented by Conti employees to handle 
emergencies. The nature of the project, the contaminants present and the activities planned for the site arc such 
that there is little potential for an emergency, which would result in a significant release of hazardous 
substances, and in any way threaten the adjoining comnvunity. However, there is always the potential at any 
construction site for emergency situations to occur which threaten the on-site workers. Possible examples of 
emergency situations during remedial activities include equipment fires, or contact of equipment with overhead 
power lines. In all of these cases, procedures will be implemented to minimize the possibility o f an emergency 
situation. The procedures outlined below arc designed to ensure that the workforce reacts quickly and 
appropriately to emergency situations, thereby protecting the health and well being of the individual workers. If 
is expected that modifications may be necessary upon actual site set-up and conditions. Furthermore, Conti 
Entctprises's Corporate Safety, Health and Environmental Program and Procedures Manual include Conti’s 
Corporate Emergency Action Plan. Policy and Guideline for Handling Emergencies.
During the site safety briefings held daily, all employees will be informed o f the location of this plan, the 
procedures outlined in tlus plan, and the communication systems and evacuation routes to be used during an 
emergency.

On a continual basis, individual personnel should be constantly alert for indicators of potentially hazardous 
situations and for signs and symptoms in themselves and others that warn of hazardous conditions and 
exposures, Rapid recognition o f dangerous situations can avert an emergency,

In the case o f a medical emergency, the SSHO has the responsibility to coordinate directly with 911. As 
soon as possible thereafter, the SSHO will notify the Port Authority Resident Engineer of the emergency 
and the response. In the case of a non-medical emergency, the SSHO has the responsibility to evacuate all 
personnel to a designated safe location at the Site, The signal to evacuate may be given via air horn, so 
long as an emergency signal has been established, or radio. As soon as the evacuation is underway, the 
SSHO is responsible for notifying the Port Authority Resident Engineer of the nature and severity of the 
emergency, The Port Authority Resident Engineer will assume command of the response and will be 
responsible for apprising appropriate emergency personnel of the situation,

Decontamination of an injured or exposed worker will be: performed if  decontamination docs not interfere with 
essential treatment. 'Hie objective is to successfulJy administer first aid without exploring rescue workers ant! 
the victim to contaminants, Project personnel will meet with the local hospital to discuss the possibility of 
ha vmg to treat by ured personnel from the si te.

If the hazards arc low and decontamination can be performed, then a wash, rinse and removal o f  protective 
clothing will be performed.

ff the hazards are high and decontamination cannot be done, then the following procedures will be performed;
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Wrap the victim in blankets or plastic sheeting to reduce contamination of rescue workers or other 
personnel.
Alert emergency and medical personnel to potential contamination. Emergency entry into the exclusion 
zone will be controlled by (he SSHO. 'Hie SSHO will determine if the victim can be moved from the 
exclusion, zone. If entrance into the exclusion zone is required., the SSHO will ensure that the emergency 
workers don the proper PPE.

if  required.

Both the Site Superintendent and the Site Safety and health Officer are trained in CPR and First. Aid and have 
first aid kits for use in » medical emergency. First Aid Kits will be located in the main support area, 

Contamination Reduction Zone and at the work activity locations. Eyewash stations will be available at the 
Contamination Reduction Zone. Eyewash stations wall be of the pressurized, 15-mirurte discharge type. On-sile 
employees have a basic knowledge of first aid and will assist the Site Superintendent and SSHO. Community 
emergency services (EMS, Fire, and Police) shall Ire notified immediately if their resources are needed on site.

If necessary, the injured or sick party shall be taken to Saint Vincent’s Medical Center -  Please refer to Figure 
2 -  "Route to Hospital Map for directions to the area hospital. Route to the area hospital will be posted and 
easily visible at all times.

Figure 2 <-Route to Hospital Map " - > ’ -

Depart H om and lfook M arine Terminal on Local roud(s) (North),
Turn RIGHT (East) onto Richmond Ter 

Turn RIGHT (South) onto Clove Rd 
Trim LEFT (Hast) onto Castlcton Ave 

Turn LEI-T (North) onto Bard Ave 
Arrive St Vincent's Medical Center |355 Bard Ave, Staten Island, NY 10310, Tel: (718) 876-1234)

When any emergency occurs on-sitc, the on-site SSHO and Project Superintendent shall be notified 
immediately. The Project Superintendent or the SSHO shall notify the client and his representatives. Please 
refer to the table 11 -  “Emergency Telephone Numbers” for emergency telephones. Emergency Telephones 
will be posted and easily visible at all times.

To notify any site workers o f an emergency, workers can be signaled by way of hand held or mobile two-way 
radios or as a backup, the use o f an emergency alarm (portable ait horn). Any audible pattern of blasts from a 
portable air horn becomes difficult to interpret due to distance and the inhibitory effects of 3 respirator.
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M  3 T  ■ - - '- r T a b l e  H  -R T iicfg^nc^.T : d e p h o n c  N u m lra f

Police Department;
Emergency 911
Police Department 718-876-8500

Fire Department:
Emergency 911
Fire Depart.maii/Anibufcinw Service 718-727-1100

Hospital:
Saint Vincent's Medical Center 718-818-1234
355 Bard Ace, Staten Island, NY

Occupational Physician:
faivironmental Occupational Specialist (fiOSt) 508-695-0444
Dr. Robot MacMillan

Port Authority of NV & NJ 718-442-8972
Mike Wallace, Resident. Engineer 973-390-5519 (Cetfi

NYS Department of Environmental Conservation
Emergency Spil) Hotline Photic Number 800-457-7362

National Response Center 800-424-8802 '
CHEMTREC 800-424-9300

All emergency communications will flow through the radio network. Outside emergency services will be 
notified, as necessary. The site evacuation alarm consists of one long blast on a horn, every 10 seconds, Any 
time the alarm system is activated; on site personnel will be notified immediately. Personnel will extinguish any 
nearby ignition source and prepare for emergency response activities. This alarm will also be used to alert 
personnel of a sudden release of hazardous materials.

The observer of the emergency condition will brief the responding personnel as to the nature and location o f  the 
incident. When they have assessed the situation, a decision whether or not to implement these procedures will 
be made. If these Emergency Contingency Procedures are not implemented, the "AH Clear" will ^  given 
verbally by supervisory' personnel. The "AH Clear" will be used to indicate a return to norma] fnon-emergency) 
conditions Following emergency response activities The alarm signals will be prominently posted at the site. 
The audible alarm system will be discussed with each resident within hearing range of the alarm system.
There is a logical sequence of steps to follow in responding to emergencies, which should be followed by site 
personnel. This sequence involves identifying the emergency, investigating the extent o f the emergency, 
deciding on the proper initial course o f action, taking corrective action to rectify the situation, and following up 
with a post-emergency investigation.

Equipment breakdowns, power failures, injuries and natural disasters are usually rather dramatic and uni) 
capture die individual's attention immediately upon occurrence. lit other cases, the individual may have prior 

warning o f impending emergencies through weather reports in the case of natural disasters and trends in 
equipment performance in the case of some breakdowns.

Some, emergency situations exist long before the operator is aware that an emergency exists. These cases may 
produce situations, which then become immediate and obvious. For example, unattended equipment may have 
minor breakdowns which go unnoticed; further operation thus leading to complete breakdown o f the equipment 
resulting in possible injury to the unwary bystander.

In the event o f a fire, explosion, accidental material release, or any other emergency, response activities will be 
initiated following the evaluation o f  the event. An assessment of the situation will be performed by the SSHO 
immediately upon notification, l l ic  Supcnntendent/SSHO is authorized to commit resources to the extent 
detailed in this plan. If it is determined that an emergency situation exists, he will then implement the 
appropriate emergency response activities.
In the event that a medical emergency or accident occurs in the Exclusion Zone, all personnel responding to the 
emergency should be outfitted in the Personal Protective Equipment appropriate for the situation. As a general 
rule, personnel should not enter the Exclusion Zone without donning the minimal level o f  PPE required. In the 
event that a v/orker is overcome or disabled for an unknown reason, the Superinfendent/SSHO must make a 
determination as to the level o f respiratory protection, which is appropriate. Specifically, a determination must 
be made as to whether Supplied Air Respirators are necessary for the protection o f the responders.
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The contingency plan will be activated by the Superintendent/SSHO immediately, in the event o f a fire or 
explosion, or emissions o f  toxic chemicals in excess o f limits set forth by Federal, Slate, and local agencies. In 
the event o f a spill or material release, it will be up to the Superintendent/SSHO to make a determination as to 
when emergency conditions exist, as opposed to routine maintenance of the site. His determination w ill depend 
upon the location of Ore spill, the size of the spill, weather conditions and the proximity of the release to 
workers, the community and environmental receptors.

Once it becomes apparent that an emergency situation exists or that a disaster is impending, the Project 
Superintendent or his designee should immediately be notified and an immediate investigation conducted. 
Assessment of the emergency should include assessing the severity of the situation and collecting enough 
information to make an ini tial action decision.

Assessing the emergency should include identifying injured persons (if any), damage to buildings and 
equipment, noting potential impending damage if  corrective action is not taken immediately, and’ itemizing 
resources required to correct the situation.
Although the potential for fire or explosion is minimal, sources o f  risk do exist These sources'ittehtde welding 
gases, gasoline for portable equipment, diesel fuel for the heavy equipment anti combustible debris. In the 
event of an explosion, possible emergency conditions would exist. Unless extinguished immediately, a fire or 
explosion will trigger implementation o f these procedures.
Materia) Spills could occur during truck loading and from vehicle accidents. Additionally, equipment fueling 
operations could produce spills. Ultimately, a spill could contaminate receiving surface water or cause a release 

of vapors to the air. A spill o f fuel could also fgniie. A small spill should be cleaned up immediately, but 
should not trigger activation o f these procedures. Should an on site spill occur1, the immediate response will 
include closing off the source of the spill, if possible, application of the sorbent material or sand bagging, and 
street sweeping, as appropriate. Any spill that results in a discharge to off site surface water will be contained 
with sorbent booms as needed. All spills will be investigated, and a written report will be provided to the 
regulatory agencies in accordance with applicable regulations.

In the event of severe weather, the Site Superintendent and/or die I-ISO have the authority' to stop operations and 
direct evacuation procedures, if  conditions warrant. Ail equipment will be secured and grounded. After the 
storm, a visual inspection will be performed by the Superintendent and/or the HSO to cheek for damage and 
hazards. These will be performed before any work is resumed. If damage or hazards are noted, the designated 
or other Conti personnel will evaluate the conditions and implement corrective actions to repair the damage or 
eliminate the hazard. These actions will begin as soon as possible and will take precedence over other site 
activities.

Once the extent of the emergency is known, the Superintendent and the SSHO will make an immediate decision 
as to what initial steps should be taken to remedy the emergency situation. ’This first action, in the ease o f large- 
scale emergencies, usually consists of notifying responsible authorities and/or calling for the necessary 
assistance in order of priority.

The individuals) should not unduly endanger him or herself or others by attempting tasks for which the proper 
equipment is not available or with which he or she is unfamiliar. In all cases, if  in doubt, wait until qualified 
help arrives before taking action.

When help arrives, (he site superintendent/SSHO should immediately inform those called o f the pertinent 
details of the situation. Corrective action should be continued until the situation is cither under control or 
completely rectified. If corrective actions will take considerable time, a long-term effort to complete the task 
should be developed.

After the situation is corrected, the cause of the emergency event is to he determined and review of the 
corrective actions taken, etc. fit the case of equipment failure, if  negligence was not a factor, then revising 
maintenance procedures would be (he most likely first preventive step, for natural disasters that cannot be 
prevented from recurring, the procedures followed in dealing with them can be reviewed to develop mors 
effective action plans. The entire event, along with all of the responses, will be thoroughly documented for 
review by management and project supervisory personnel.

The purpose of this section is to define practices and procedures for the prevention, containment and cleanup of 
accidental discharges o f hazardous substances during the project. These substances include both the 
contaminated material managed as a result o f the remedial project, such as contaminated soils and
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decontamination liquids. and construction materials typically found on any construction site, such as lubricating 
fluids, diesel fuel, gasoline, etc.

Spiff prevent ton applies to all types of spiffs and can be described as the first and simplest approach to spill 
control. Human error is a major contributing factor to spills and releases. An awareness of spill consequences, 
preventive measures and countermeasures will greatly reduce spill occurrences. A sound prevention program 
includes careful work practices, constant inspection, and immediate notification and correction of deficiencies. 
In the event that a spill does occur, proper containment and cleanup procedures must then he followed in order 
to reduce the effect of the spill.

Prevention of unnecessary spills is of first priority. Prevention measures include:

* Operators and drivers will exercise extreme caution when transporting material around the site.
* When removing hoses from machines an appropriate and adequate supply of absorbents will be on band. A 

supply of the following absorbents will be kept on-site: oil sorbent booms, rolls and pillows, universal 
towels and sheets and vermtcuUtc.

* Hoses will be capped when not connected to their appropriate fitting.
* AH containers will be inspected daily for decay. No open container shall be exposed to rainfall, snowfall, 

etc. without being emptied and cleaned of residue.
* All equipment will be inspected lor leaks before and after service.
* Storage of material such as fuels, oils, and solvents on-site will be limited to the minimum required- All 

fluids will be stored in individual fluid containers appropriate and approved for the material. Most o f the 
individual fluids containers will be further secured by storage in large, locked tool and equipment storage 
containers. Drums or oilier containers too large to be stored in containers will be stored raised off the 
ground on a liner and covered by plastic.

All spills will be reported immediately to appropriate field and office management personnel. The sequence of 
reporting will be as follows:

* Notification by workers to the Project Superintendent or Site Safety and Health Officer.
* The Project Superintendent or Safety and Health Officer will immediately notify the Resident Jpngineer 

Representati ve regardless of the size of the spill. ti
* Conti, and the Resident Engineer will jointly determine the nature o f the spill, its size, direction o f  travel, if 

anyone has been injured as a result of the spill and whether it requires immediate notification to regulatory 
agencies.

■ The Resident Engineer will have primary responsibility for notifying the regulatory agencies, Conti will
have follow-up responsibility to verify that the notification is made in a timely manner.

■ If a reportable spill occurs and the Resident Engineer cannot be immediately reached, Conti wil I primary
responsibility to report the spill to the regulators (reportable spills will be called into the NYSDEC spill
hotline within two hours of the incident and a spill number obtained).

* A full list of emergency contacts and telephone numbers is included this plan. This list includes Conti
personnel as well as federal, state and Vocal authorities. This list will be posted in all trailers on-site.

Upon notification of a spill, all project activity will be immediately suspended and all necessary equipment and
personnel will be diverted to spill control and containment. In the event of a spill, and regardless o f the size, a 
Spill Incident Report will be submitted to the Resident Engineer within 4S hours o f the incident.

Given the nature of this project, all the necessary equipment and personnel necessary to deal with a release of 
hazardous substances wall be available on site. In addition to the heavy equipment and personal protective 
equipment, which is critical to spill control, Conti will have on hand an ample amount of sorbent materials, 
ON 1A2 open top drums and ovcrpaeks.
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Prior (o entering a spill area, all workers must be protected from any adverse effects o f the spitted material. No 
one will enter any spilt area alone. The Site Safely and Health Officer will determine the level of protection 
required for response activities. To the extent practicable, the area will immediately be cordoned o ff  and, if 
appropriate, exclusion, contamination reduction and support zones will be established.

The decision to use confinement techniques such as diversion, diking and retention, are generally based on 
time, personnel, equipment and supplies. As mentioned above, all necessary resources will be available on-site 
at all times. To the extent the nature o f the material is known, the decision should be made based upon a review 
o f the harmful effects of the material. In the event o f a large migrating spill, an unlikely circumstance, diversion 
techniques, such as placing a soil wall or absorbent boom ahead o f  the spill, shall be implemented first. 
Subsequently, diking techniques, such as using material such as sand covered with liner material (PVC, 
hypaton) should be implemented.

Once a spill has been contained and the source o f  the spill corrected and controlled, cleanup can begin. Spill 
cleanup can proceed at the same time as containment if feasible. Supervisory personnel will determine the 
appropriate cleanup methods. The Site Safety and Health Officer will determine the appropriate level o f  
protection depending upon the nature of the material,

* The first action will be to absorb free liquids with absorbent pads, bootw&, pillows, or clay. The absorbent 
:-material will be placed in drums and moved to an appropriate storage location. Subsequent to the removal
of free liquids, soil believed to foe contaminated will be excavated and containerized in drums or stockpiled 
on poly sheeting and covered for further testing.

* pry spills, white posing less of a risk of migration, will still require appropriate and immediate a,prion. The 
nature o f the spilled materia! will be ascertained. The spilled material will be recovered for reuse if 
appropriate. Material which cannot be recovered and residual contaminated soil will be shoveled into 55- 
galion drums, placed in the drum storage area and sampled and analyzed for waste characterization and 
disposal

* Once containerized, Conti Enterprises will provide for the appropriate sampling and analysis for waste 
characterization and disposal facility acceptance. Results of waste characterization analysis, waste profiler 
and manifests will be provided to ihe Construction Representative for review,

* All spilled material and visually contaminated soil will be excavated and containerized in the initial spill 
response. If there appears to be a possibility that contaminants have migrated into the surrounding soil, 
post-remedial sampling will be initiated. Soil samples will be taken from the areas of suspected 
contamination and analyzed for the compounds, which were released.

Personnel Decontamination - In general, all spill response operations will be performed in accordance with flic 
provisions o f  the approved Site Safety and Health Plan.

A written report shall be made within 24 hours of incident resolution. The Resident Engineer will be provided 
with a copy. In addition, all key personnel will have a meeting within 48 hours of the incident to discuss and 
critique all of the aspects of the Emergency Contingency Plan according to new she conditions and lessons 
learned.
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APPENDIX A

COMMUNITY AIR MONITORING PLAN
(CAMP)



COMMUNITY AIR MONITORING PLAN

1.0 INTRODUCTION AND SCOPE OF PROGRAM

This Community Air Monitoring Plan (CAMP) establishes guidelines and requirements 
for protecting the health of the general public near, and of non-Port Authority personnel 
at, the Howland Hook Marine Terminal-Port Ivory (HHMT-Port Ivory) Facility during 
implementation of any environmental investigation or remedial effort. Such 
environmental investigations and remedial efforts are part of the overall redevelopment 
effort o f the Port Authority of New York and New Jersey (Port Authority) to construct an 
intermodal facility at the HHMT-Port Ivory Facility and are subject to New York State 
Department of Environmental Conservation (NYSDEC) and New York State Department 
of Health (NYSDOH) oversight in accordance with the Voluntary Cleanup Program 
(VCP). The VCP requires that a Site-specific Health and Safety Plan and a CAMP be 
submitted prior to beginning work proposed in any Site Investigation or Remedial Action 
Work Plan. This CAMP is being submitted to meet that requirement. No activity related 
to additional environmental investigations and/or remedial actions will be initiated prior 
to the Port Authority’s receipt of approval of this CAMP.

It is anticipated that intrusive activities will be performed from time to time during the 
environmental investigation and remediation of the HHMT-Port Ivory Facility. The 
implementation of intrusive activities potentially may mobilize any volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides and 
herbicides, polychlorinated biphenyls (PCBs), and metals that have been detected in the 
impacted soil and groundwater as well as the light, non-aqueous phase liquid (LNAPL) at 
the HHMT-Port Ivory Facility. Therefore, air quality monitoring activities are required 
in order to protect potential receptors, generally the public, tenants of the Port Authority, 
and non-Port Authority personnel who may be involved in the environmental 
investigation/remediation.

The HHMT-Port Ivory Facility is located in a portion of Staten Island that is dominated 
by industrial or commercial properties. Except for the residential property located along 
Richmond Terrace to the east ofSite 3, there are no residential properties adjacent to the 
Facility. Nevertheless, Western Avenue and Richmond Terrace, both public roadways, 
run through the HHMT-Port Ivory Facility. This CAMP will be protective with regard to 
the health of people who may be present at the residential property referenced above, 
pedestrians walking along these roadways, and people driving along these roadways.

The Port Authority leases some of the buildings and land at the HHMT-Port Ivory 
Facility. This CAMP will be protective with regard to the health of the tenants.

While the Port Authority has a policy that includes health and safety provisions for its 
personnel at the HHMT-Port Ivory Facility, subcontractors of the Port Authority are not 
specifically addressed by the Port Authority’s policies. Therefore, this CAMP covers all 
subcontractors who are covered by the Site-specific Health and Safety Plan applicable for 
the environmental investigation and/or remedial efforts addressed by that document.
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This CAMP was prepared in accordance with applicable NYSDOH guidelines. All 
information required by the NYSDOH has been provided in this CAMP.

2.0 BACKGROUND AND SITE INFORMATION

As noted above, the Project is being conducted under the auspices of the NYSDEC VCP. 
The HHMT-Port Ivory Facility is a 124.3-acre property that is located at 40 Western 
Avenue, Staten Island, New York. See Figure 1 of the Site-specific Health and Safety 
Plan for the location of the HHMT-Port Ivory Facility.

As part of the overall site redevelopment, the Port Authority entered into the NYSDEC 
VCP in July 2004. The Port Authority’s objective for entering into the VCP program 
with NYSDEC was to address the presence o f contamination due to prior site activities 
unrelated to the Port Authority. Based on the Port Authority’s schedule for 
redevelopment, the HHMT-Port Ivory Facility was partitioned into three Sites for the 
purpose of the VCP. Environmental investigation and/or remediation has or will be 
completed on all three Sites. The Sites have been designated as Site 1, Site 2A/2B, and 
Site 3A/3B.

On behalf of the Port Authority, Hatch Mott MacDonald (HMM) has performed 
environmental assessment and investigation activities to characterize site conditions and 
delineate historic fill material and contaminants in environmental media at the HHMT- 
Port Ivory Facility. Although the investigations are completed at Sites 1 and 2, 
additional investigative activities including intrusive work are necessary at Site 3. 
During the investigative activities HMM encountered LNAPL at several locations across 
the site. Mobile LNAPL has and will be removed as part of the remedial actions for the 
site.

Based on analytical data from the previous environmental investigations, soil and 
groundwater impacts exist at the HHMT-Port Ivory Facility. The impacts that may 
potentially be encountered include those attributable to organic compounds and/or metals 
in the following contaminant classes: VOCs, SVOCs, pesticides and herbicides, PCBs, 
and metals. These organic compounds and metals are adsorbed to soil, dissolved in 
groundwater, present in vapor or mist form in air, or components of the LNAPL 
encountered at the HHMT-Port Ivory Facility. In general, workers may be exposed to 
these contaminants via the following exposure pathways: inhalation, ingestion, or 
contact. Many of the potential hazards associated with these contaminants and pathways 
are discussed in the Site-specific Health and Safety Plan. This CAMP addresses only 
those hazards associated with contaminants that may be transported to receptors through 
the air via vapor and/or dust migration; in addition, this CAMP addresses exposure 
primarily via the inhalation pathway.

The Port Authority proposed “hot spot” removal, the construction of an environmental 
cap as an Engineering Control, and the establishment of a Deed Restriction as an 
Institutional Control as the appropriate Remedial Actions for the Site. These activities
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include the removal of ’’hot spots” where mobile LNAPL is present, where LNAPL- 
impacted soil is acting as a source area for offsite groundwater impacts, or where 
concentrations of benzene and 2-butanone in soil exceed their Recommended Soil 
Cleanup Objectives and this exceedance has resulted in groundwater impacts. The Deed 
Restriction and environmental cap allows for background levels of impacted soil to 
remain at the site without negatively impacting human or ecological/environmental 
receptors. The Deed Restriction would limit the disturbance o f soil and create a method 
to ensure the integrity of the environmental cap. As of 2011, the Remedial Actions have 
been completed for Sites 1 and 2; however, the Final Engineering Reports have not been 
approved by the NYSDEC. The Remedial Action Work Plan for Site 3 has not been 
approved by the NYSDEC. For a detailed description of the Remedial Actions to be 
performed at the Site, please see the site-specific Health and Safety Plan. Following the 
completion of the Remedial Actions, a post-remedial monitoring program will be 
implemented in accordance with the NYSDEC-approved Site Management Plan.

3.0 AIR QUALITY MONITORING FREQUENCY

Air quality will be monitored on either a continuous or a periodic basis. Continuous air 
quality monitoring for VO vapors will be conducted at the Exclusion Zone (EZ) 
boundaries where ground intrusive activities are actively being implemented. The 
purpose of the continuous monitoring under these conditions is to document that 
changing subsurface conditions have not resulted in the release of volatile organic vapors 
at concentrations that could adversely affect air quality. Intrusive activities include, but 
are not limited to, the excavation of test pits or trenches, the drilling of soil borings, and 
the installation of monitoring wells.

Periodic air quality monitoring will be conducted at all EZ boundaries where continuous 
air monitoring is not conducted. Periodic air quality monitoring for VO vapors will be 
conducted where intrusive activities have been completed but the area has not been 
completely restored to preexisting conditions. For example, periodic air monitoring for 
VO vapors will be required during the collection of groundwater samples from existing 
monitoring wells. The frequency of periodic air quality monitoring for VO vapors will 
depend upon the nature of the work being conducted in the EZ. As a general guidance, 
the more likely that changing conditions will cause the air quality to change at the EZ 
boundary, the more frequent the periodic measurements must be. For example, the 
concentration of VO vapors volatilizing from a test trench that was previously excavated 
but that remains open is unlikely to change significantly (except to decrease with time). 
Periodic monitoring of VO vapors that may potentially volatilize from the test pit may 
therefore be conducted at the beginning and end of each work day unless action levels are 
exceeded, in which case the actions taken may include a more frequent periodic 
monitoring for VO vapor concentration. However, the concentration of VO vapors 
volatilizing from the water in a well may change during groundwater purging if impacted 
groundwater is drawn into the well. Therefore, periodic air quality monitoring during 
groundwater sample collection might reasonably consist of measuring VO vapor 
concentration upon arrival at a monitoring well, measuring the concentration every 
fifteen minutes throughout the purge period, measuring the concentration during sample
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collection (assuming a bailer is used), and measuring the concentration after closing the 
monitoring well.

Periodic air quality monitoring for airborne particulate matter will be conducted where 
the soil disturbance has occurred and the disturbed, impacted soil is staged uncovered 
above grade. Although stockpiles of impacted soil will be covered, periodic air 
monitoring for airborne particulate matter will be conducted at the boundaries of an EZ in 
the event that a stockpile of impacted soil within the EZ is temporarily uncovered. In this 
case, air quality monitoring for airborne particulate matter will be conducted at the 
beginning and end of each work day unless action levels are exceeded, in which case the 
actions taken may include a more frequent periodic monitoring for airborne particulate 
matter.

Please note, activities that would normally require only periodic air quality monitoring 
will be monitored continuously during the work day if such is justified by proximity to 
potential receptors. Locations where continuous air quality monitoring of VO vapors 
and/or airborne particulate matter may be justified include portions of the HHMT-Port 
Ivory Facility that are proximal to (within 20 feet of) Western Ave and/or Richmond 
Terrace, near the residential property located along Richmond Terrace to the east of 
Future Site 4, and near any building occupied by a tenant of the Port Authority.

4.0 LOCATIONS OF AIR QUALITY MONITORING STATIONS

The locations where air quality monitoring will be conducted at the HHMT-Port Ivory 
Facility will be determined based primarily on the locations and extent(s) of the EZ(s). 
At the Site, the EZ(s) will include all of the following areas:

• Areas where intrusive activities occur;
• Areas where excavations, borings or test pits are open and active;
• Areas where soil and/or groundwater is being handled for sampling purposes, on- 

Site storage, or off-Site disposal; and,
• Areas maintaining machinery such as excavators, drill rigs, trucks, construction 

equipment, etc that have not been thoroughly decontaminated.

At a minimum, two air quality monitoring stations will be established at each EZ where 
intrusive activities are being actively conducted. One air quality monitoring station will 
be established on the upwind boundary of the EZ. The second air quality monitoring 
station will initially be established on the downwind boundary of the EZ. The second air 
monitoring station may be moved away from the EZ boundary in a downwind direction if  
required based on an exceedance of the most stringent action level (see Table A for the 
action levels and required mitigative actions). Please note, the air monitoring personnel 
shall determine the wind direction based on a wind sock or similar equipment and shall 
move the air quality monitoring stations if wind direction changes for at least 30 minutes.

For intrusive activities conducted within 20 feet of the residence located along Richmond 
Terrace to the east of Future Site 4/2C, an air monitoring station will be established at the
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EZ boundary closest to the residence. Depending on the wind direction, the upwind or 
downwind station may also be the station located along the EZ boundary closest to the 
residence. Therefore, for activities conducted within 20 feet of the residence, either two 
or three air quality monitoring stations will be required.

The air monitoring personnel shall carry the same equipment in order to monitor the air 
quality within the breathing zone immediately adjacent to the area where intrusive 
activities are being performed (i.e., work area). The concentrations of VO vapors and/or 
particulate matter measured within or immediately adjacent to the work area will 
represent the worst-case exposure. These measurements will also be used to identify the 
source of any VO vapor emission that may be detected at the downwind EZ boundary.

5.0 AIR QUALITY MONITORING EQUIPMENT

As noted above, based on the types o f organic and metal contaminants that have been 
detected in groundwater, soil, and LNAPL at the HHMT-Pot Ivory Facility, air quality 
will be monitored for both VO vapors and particulate matter. The instruments utilized 
will be capable of detecting VO vapors and particulate matter at concentrations below the 
most stringent action levels (see Table A). In addition, the instruments utilized will be 
equipped with audible and visual alarms that will sound/be visible when an action level is 
exceeded.

It is anticipated that the monitoring instruments utilized for measuring the concentration 
of VO vapors will be photoionization detectors (PIDs). The PID will be capable of 
calculating 15-minute running average concentrations. Methane, ethane, and the major 
components of air are not detectable by a PID. The PID will be equipped with a lamp 
with an ionization potential suitable for detecting the VO vapors anticipated to be present 
in the area where intrusive activities are to be performed. The PID will be calibrated at 
the HHMT-Port Ivory Facility on a daily basis using a suitable gas of known 
concentration.

It is anticipated that the concentration of airborne particulate matter will be measured 
using a MiniRAM dust monitor or its equivalent. The MiniRAM dust monitor or its 
equivalent will be capable of calculating a running 15-minute (or less) average 
concentration. The instrument utilized will be capable of detecting particulate matter less 
than 10 micrometers in size. The instrument will be zeroed at the HHMT-Port Ivory 
Facility on a daily basis.

Please note that radiological contamination is not a concern at this Site. No additional 
monitoring will be required for such.

6.0 ACTION LEVELS AND REQUIRED RESPONSES

Action levels for concentrations o f VO vapors are provided below in narrative format and 
are summarized in Table A. Please note, the actions to be taken if the action level(s)
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is/are exceeded at the northern monitoring station are the same as those listed below for 
an exceedance at the downwind station. The following are the action levels and required 
responses for all intrusive activities conducted more than 20 feet away from the 
residential property located along Richmond Terrace to the east of Future Site 4.

• If the ambient air concentration of VO vapors in or adjacent to the work area or at 
the downwind EZ boundary exceeds 5 parts per million (ppm) above background 
but is less than 25 ppm above background for any 15-minute running average, 
work activities must be temporarily halted and monitoring continued. Work 
activities can continue when either of the two following conditions occurs:

■ The concentration of VO vapors in or adjacent to the work area or at the 
downwind EZ boundary is less than 5 ppm. Or,

* Corrective actions have been taken to abate emissions and the 
concentration of VO vapors at a downwind location and in or adjacent to 
the work area is less than 5 ppm for a 15-minute average. The downwind 
location will be 200 feet downwind of the EZ or half the distance to the 
nearest potential receptor or commercial structure, whichever is less — but 
in no case less then 20 feet. The corrective actions may include one or 
more of the following: venting, covering or application of foam. Potential 
receptors include people walking or driving along Western Avenue or 
Richmond Terrace and tenants of the Port Authority. Therefore, the 
nearest public roadway or occupied building will be considered to be the 
receptor.

• If the concentrations o f VO vapors in or adjacent to the work area or at the 
downwind EZ boundary are greater than 25 ppm above background, work 
activities must be halted. One or more of the corrective actions identified above 
must be implemented. Work may resume when the work plan has been modified 
to include activities designed to prevent the emission of VO vapors at 
concentrations greater than 5 ppm at the monitoring stations specified above.

The following are the action levels and required responses for all intrusive activities 
conducted within 20 feet of the residential property located along Richmond Terrace to 
the east of Future Site 4.

• If the ambient air concentration of VO vapors at the EZ boundary located closest 
to the residence exceed 1 ppm above background but is less than 25 ppm above 
background for any 15-minute running average, work activities must be 
temporarily halted, engineering controls (e.g., covering the source of the 
emissions and/or the application of vapor-suppressing foam) must be 
implemented, and monitoring must be continued. Work activities can continue 
when the ambient air concentration of VO vapors at the EZ boundary located 
closest to the residence are less than 1 ppm above background for a 15-minute 
average.
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• If the concentrations of VO vapors in or adjacent to the work area, at the 
downwind EZ boundary, or at the EZ boundary closest to the residence are greater 
than 25 ppm above background, work activities must be halted. One or more of 
the corrective actions identified above must be implemented. Work may resume 
when the work plan has been modified to include activities designed to prevent 
the emission of VO vapors at concentrations greater than 1 ppm at the downwind 
EZ boundary and the EZ boundary closest to the residence.

Action levels for concentrations of airborne particulate matter are provided below in 
narrative format and are summarized in Table A. Please note, the visible emission of 
dust from the EZ is unacceptable, regardless of the concentration of airborne particulate 
matter measured using the MiniRAM dust meter or equivalent instrumentation. 
Therefore, visible dust emission is itself an action level as indicated below.

• If the 15-minute average concentration of airborne particulate matter in or 
adjacent to the work area or at the downwind EZ boundary exceeds 100 
micrograms per cubic meter (mcg/m3) above the background concentration or if 
airborne dust is observed leaving the work area, then dust suppression techniques, 
including misting soil with water from a certified clean water source such as a fire 
hydrant, if available, will be initiated. Work will continue with dust suppression 
techniques implemented periodically and/or as needed provided that the 15- 
minute average concentration of airborne particulate matter in or adjacent to the 
work area and at the downwind EZ boundary does not exceed 150 mcg/m3 above 
the background concentration and provided that no visible dust is observed to be 
migrating from the EZ.

• If, after implementation o f dust suppression techniques, the 15-minute average 
concentration of airborne particulate matter in or adjacent to the work area or at 
the downwind EZ boundary is greater then 150 mcg/m3 above background, work 
will be stopped and a re-evaluation of activities will be initiated. Work will 
resume when dust suppression measures and other controls are successful in 
reducing the 15-minute average concentration in or adjacent to the work area and 
at the downwind EZ boundary to 150 mcg/m3 or less above background and when 
no visible dust is observed to be migrating from the EZ.

7.0 AIR MONITORING RECORDS

The air monitoring personnel will be responsible for maintaining a daily log of the VO 
vapor and dust concentrations at each station in or adjacent to the work area. In addition, 
for the log of air quality measurements made in or adjacent to the work area, the air 
monitoring personnel will describe the location where the measurement was made, the 
activity being conducted, the distance from where the activity was conducted, and the 
approximate wind direction. For continuous air quality monitoring, VO vapor and 
airborne particulate matter concentrations measured at the downwind EZ boundary or the 
EZ boundary closest to the residential property located along Richmond Terrace shall be
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recorded at 15-minute intervals throughout the workday. Background air quality data, 
i.e., data measured at the upwind EZ boundary, will be recorded prior to the initiation of 
work and every one hour thereafter. The hand-held air quality monitoring equipment will 
be used to measure instantaneous air quality within or immediately adjacent to the work 
area once per 30 minutes and whenever an exceedance is detected at the downwind EZ 
boundary.

Periodic air quality monitoring data must be recorded at a frequency approved by the Site 
Safety and Health Officer (SSHO) designated in the Port Authority-approved Site 
Specific Health and Safety Plan.

All air quality monitoring logs will be maintained at the HHMT-Port Ivory Facility and in 
a location accessible to both the SSHO and the air monitoring personnel. The logs will 
be provided to NYSDEC and/or NYSDOH officials upon request.

It is not anticipated that the jobsite will be staffed outside of the standard work day, on 
weekends, or on holidays. Therefore, the air quality monitoring log will not be 
maintained on these days, and actions will be taken to reduce the likelihood of an 
emission of VO vapors or airborne particulate matter at these times. Such actions may 
include temporarily covering all boreholes, test pits, test trenches, soil stockpiles, and 
other areas where wastes are stored to the extent practicable. All open test pits, test 
trenches, and boreholes will also be demarcated using high visibility plastic fencing or 
the equivalent. These precautions will also be recorded.
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Table A -A ctio n  Levels and Required Responses for VO Vapor Concentrations

*VO Vapor Concentration (ppm) -  
Locations > 20 feet from Residence

RESPONSE

< 5 (15-minute average concentration and relative 
to background)

Between 5 and 25 (15-minute average concentration 
and relative to background)

> 25 (15-minute average concentration and relative 
to background)

Monitor as specified in CAMP

Work activities temporarily halted. Continue 
monitoring as specified in CAMP. Take corrective 
actions (let vent, cover, and/or apply foam) if  VO 
vapor concentration remains greater than 5 ppm. 
Continue work when the VO vapor concentration is 
less than 5 ppm at either the downwind EZ 
boundary or at a downwind location as specified in 
the narrative.

Cease work and take corrective actions (let vent, 
cover, and/or apply foam).

*VO Vapor Concentration (ppm) -  
Locations within 20 feet of Residence

RESPONSE

< 1 (15-minute average concentration and relative 
to background)

Between 1 and 25 (15-minute average concentration 
and relative to background)

> 25 (15-minute average concentration and relative 
to background)

Monitor as specified in CAMP

Work activities temporarily halted. Continue 
monitoring as specified in CAMP. Take corrective 
actions (cover and/or apply foam) if  VO vapor 
concentration remains greater than 1 ppm.
Continue work when the VO vapor concentration is 
less than 1 ppm at the downwind EZ closest to the 
residence.

Cease work and take corrective actions (cover 
and/or apply foam). Reevaluate work plan prior to 
resuming work.

*Airborne Particulate M atter
•5

Concentration (mcg/m )
RESPONSE

<100 (15-minute average concentration and relative 
to background), no visible dust emissions from EZ

Between 100 and 150 (15-minute average 
concentration and relative to background), no 
visible dust emissions from EZ

> 1 5 0  (15-minute average concentration and 
relative to background) or visible dust emissions 
from EZ

Monitor as specified in CAMP

Apply dust suppression techniques. Continue 
monitoring as specified in CAMP.

Cease work and re-evaluate methods. Apply dust 
suppression techniques. Continue work when 
airborne particulate matter concentrations decrease 
to below 150 mcg/m3.
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APPENDIX B 

HEALTH AND SAFETY FORMS



COMPLIANCE AGREEMENT

All personnel covered by this SSHP (See Section 1) must read this SSHP or have all 
components o f the SSHP summarized by the Site Health and Safety Officer.

SSHP COMPLIANCE AGREEMENT:
By signing, you are indicating that you are familiar with all components of this SSHP, 
either because you read them or they were explained to your satisfaction. You are further 
indicating that you agree to abide by all requirements o f this SSHP and have received an 
orientation to the Project worksite.

Name Signature Date



SITE ENTRY AND EXIT LOG
| Project Number. Project Name; Project Supervisor:

| Employee Name Company 1 Task I tim e In 1 Time Out
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________  ____  Equipment inspection Form
Date: Project Name.: Project No.:

Equipment Make & Model; Equipment No: Equipment Hours:

This form is  to be used  for the initial equipment inspection upon arrival at the project 
and Daily Inspection during use. Corrective actions are required for ail defic iencies  
noted during the inspections.

EQUIPMENT CHECKUS r

Inspection Item j Yes j No Comment/Corrective A ction
Fluid Level? i

Horn Operable?
Emergency/Parking Brake System?
Hydraulic System Operable w/No teaks?
Engine and Transmission
Parking Brake System? i(
Headlights Operable?
Taillights Operable?
Brake Lights Operable?
Audible (Reverse) Alarm System ?
Unobstructed rear View?
Windshields?
Windshield Wipers and W asher Fluid?
Defroster/Defogger?
Cab Shield or Canopy?

1 Seatbelts Available and Used?
I Fire Extinguishers?
Rear View Mirror?
Fender/Mud Flaps?

Comments

Inspection Performed By~. Date Time:



Tool-Box Safety Briefing Sheet _
D ata: Prcjcwt:

To p ics of Toolbox Safety Meeting

0  Ladder for Excavation 
□  Entering Excavation 
0  Confined Space Entry

B Ground Fault Interrupters 
First Aid and Fire Protection 

0  Hazardous Communication 
0  Fail Protection (6 Foot Rule) 
0  Activity Hazard Analysis ___ 
Q  Other_,______________

Site Specific Hazards

Attendees
Conti Employees Subcontractors & Visitors

<
• 1

Dally Operations

□  Bardhats and Safety Shoes 
0  Eye & Ear Protection 
3  Work Zcries and Site Control 
3  Heat and Cold Stress 
3  Designated Smoking Zone 
3  Review Previous Accidents 
3  Accident Repor ting/1 rsvestigation 
3  Activity Hazard Analysis ______
3  Activity Hazard Analysis______

SHe Safety arxt Heaflth Officer:



Project Number: 1 Project Name:

Daily Air Monitoring Report
Project Supervisor;

Date: Duration of Monitoring

Work Location and Task:

instrument: Instrument: Instrument:

Reading Time Reading Time Reading Time
j
r j

1 ............'} i
* i

i.1

j

...___ __ J................. ...................
..........................j ................. i ............| I !

1 . . " ~ 1 ! r........
Caabration: Calibration: Calibration:

Perimeter Samples Collected:

Personnel Sam ples Collected:

..ft
Perimeter and Personnel Sample Results From Previous Day (Provide O afs when Received): ,r' '

Comments:

Name: T ile :

Signature: Date:

I —  .....- .... ...... . — ................ -...........................





Daily Safety and Inspection Log
Project Number. Project Name: j Project Supervisor:

{
Date: Weather Condition:

Summary of Day’s Work Activity:

Violations of the Site Safety and Health Plan:

Protective Clothing and Equipment Being Used by task:

Physical Condition of Workers (any heat or cold stress or other medical problems):

Accidents or Breach of Procedures;

Description of Monitoring and Air sampling Taken: '

Miscellaneous:

Name: Title:

Signature: Date:
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1.0 INTRODUCTION

Conti Enterprises, Inc. is under contract to the Port Authority o f  NY & NJ to perform demolition and site 
remediation activities at the Howland Hook Marine Terminal, Staten Island, NY (former Proctor & Gamble 
Facility). Remedial activities under Work Order No. 1 include the demolition and removal o f eight (8) 
structures, including buildings, associated foundations, pits and equipment within the buildings, utility 
disconnection, removal and disposal and site restoration. Conti Environmental was tasked as a subcontractor to 
prepare this Site Specific Safety and Health Plan. Refer to Figure 1 ~ S ite  Location M ap.

1.1 Plan Objective ^

The objective o f  this Site Safety and Health Plan (SSHP) is to define the requirements and designate protocols 
to be followed during the remedial activities at the Howland Hook Marine Terminal project. Applicability 
extends to Conti personnel, C onti’s subcontractors, and visitors inclusive o f  Port Authority o f  NY & NJ 
personnel and representatives, engineers and subcontractors. Work performed under this contract will comply 
with applicable Federal, State, and Local Safety and Occupational Health laws and regulations. Through 
careful planning and implementation of corporate and site-specific safety protocols, Conti will strive for zero 
accidents and incidents on the project.

1.2 Safety and Health Policy Statement

The Conti Companies management is committed to the safety o f  each and every employee. There is no place at 
Conti for an employee who will not work safely or who will endanger the safety o f  his fellow workers. It is

Howland Hook M arine Terminal Demolition & Remediation Project
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essential that all M anagers and Supervisors insist on the maximum safety performance and awareness of all 
employees under their direction, by enthusiastically and consistently administering all safety rules and 
regulations. It is the Conti’s policy to take the necessary actions, in engineering, planning, designing, assigning 
and supervising work operations, to create a safe work-site. The Conti Companies will:

Con trad  0 HH 235.323 Work Order 001 _--------

* Maintain safe and healthful working conditions.
* Provide and assure the use o f all necessary personnel protection equipment to ensure the safety and health

o f site employees and the public at large.
* Require that site work be planned to provide a range of protection based on the degree of hazards 

encountered under actual working conditions.
■ Provide site workers with the information and training required to make them fully aware of known and

suspected hazards that may be encountered and o f the appropriate methods for protecting themselves, their
co-workers and the public at large.

1.3 P ro jec t Safety and  H ealth  Expectations

The safety and health o f  workers, clients and the public and the protection of the environment are fundamental 
responsibility assumed by Conti under this contract. Conti will:

“ Promote project safety w ith an objective o f zero lost-time accident
■ Manage activities in a proactive way that effectively increase the protection o f  site workers, the public and 

the environment
■ Reduce safety and health risk by identifying and eliminating hazards from site activities.
1 Carry out site activities in a manner that complies with all applicable safety, health and environmental laws 

and regulations.

The success o f  our S&H Program is ensmed by our ability to seamlessly integrate our S&H Procedures into a 
Site Specific Document that establishes safe and healthy work conditions for on-site operations.

1.4 P ro jec t Safety and H ealth  Com pliance P rog ram

Compliance with the requirements of applicable Federal, State and local laws will be accomplished through a 
combination o f  written programs, employee training, workplace monitoring, and system enforcement. 
Continued and regular inspections by supervisors and safety personnel as well as the culture of ownership and 
total involvement in the safety program will produce an atmosphere o f voluntary compliance. Jiowever, 
disciplinary action for violations o f project requirements will be taken, when necessary. t!! ■

All site personnel and visitors entering a Contamination-Reduction Zone and Exclusion Zone at the site will be 
required to read and verify compliance with the provisions o f this SSHP and specific appendices. In addition, 
visitors will be expected to comply with relevant OSHA requirements such as medical surveillance, training, 
and persona] protective equipment. In the event that a person does not adhere to the provisions o f the SSHP, 
he/she will be requested to leave the work area. All nonconformance incidents will be recorded in the Daily 
Safety and Inspection Log.

The Site Safety and Health Officer will conduct impromptu surveillance on a daily basis o f  all work areas and 
subcontractor’s activities to ensure that safety, and health is properly implemented. In  addition, any reports 
from employees concerning unsafe work practices, acts, or conditions will be investigated promptly. Unsafe 
acts, .practices, or conditions will be reported to the responsible supervisor at the time o f inspection.

Howland Hook Marine Terminal Demolition & Remediation Project
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The safe and efficient work practices of this company require a spirit o f  teamwork and cooperation from all 
employees. Also required are uniform standards o f expected behavior. Employees who refuse or fail to follow 
the standard set forth by this plan, the Conti Companies Safety, Health and Environmental Program and 
Procedures M anual and/or Regulatory standards, will subject themselves to disciplinary action up to, and 
including discharge. In cases not specifically mentioned, employees are expected to use good judgment and 
refer any questions to their supervisors.

1.5 References

During development o f  this SSHP consideration was given to current safety and health standards as defined by 
United States Environmental Protection Agency (USEPA), Occupational Safety and Health Administration 
(OSHA) and the National Institute for Occupational Safety and Health (NIOSH). Specifically, the following 
reference sources have been utilized in the development o f  this SSHP:

• OSHA Regulations: 29 CFR 1910 and 1926
■ USEPA Standard Operating Safety Guides, June 1992
■ NIOSH/OSHA/Coast Guard (USCG)/USEPA "Occupational Safety and Health Guidance Manual for 

Hazardous W aste Site Activities"
■ NIOSH Pocket Guide to Chemical Hazards, June 1997
■ American Conference o f Governmental Industrial Hygienists (ACGIH) Threshold Limit Values for 

Chemical Substances and Chemical Agents, 2000
■ Hazardous W aste Handbook for Health & Safety, Martin, Lippitti, Prothero, 1987
* Handbook o f  Toxic and Hazardous Chemicals and Carcinogens, Sittig, 1985

In addition to  the above-referenced documents, Conti has established a comprehensive and realistic Safety, 
Health and Environmental Program; based on past experience, sound engineering practice, employee training 
and enforcement o f Safety and Health regulations to prevent unreasonable Safety and Health risks. For specific 
procedures/programs associated with this project, refer to the Conti Safety, Health and Environmental Program, 
which will be available onsite.

1.6 Site Safety and Health Plan Revisions

The development and preparation o f  this Site Safety and Health Plan has been based on site-specific 
information provided to Conti. Should any unforeseen hazard become evident during the performance o f  the 
work, the Site Safety and Health Officer (SSHO) shall bring such hazard to the attention o f  thq  resident 
Engineer both verbally and in writing for resolution as soon as possible. In the interim, Conti'''will take 
necessary actions to maintain safe working conditions in order to safeguard on-site personnel, visitors, the 
public, and the environment. Modifications o f  any portion or provisions o f  the SSHP will be requested in 
writing from the R esident Engineer by the SSHO, and authorized in writing. No changes to the SSHP will be 
allowed until the item has been reviewed and an addendum prepared and approved by Safety and Health 
Manager. Changes to  Site Specific Safety and Health Plan will be documented and approved by using the 
“Safety and  H ealth  Plan Revision Request F orm ” Refer to Attachment 3 -  Safety and Health Forms

2.0 ORGANIZATION AND RESPONSIBILITIES

While the Conti, Inc. Safety and Health Department directs and supervises the overall Safety, Health and 
Environmental Program, the responsibility for Safety and Health extends throughout our organization from top 
management to every employee. For this reason, it is each person’s duty to notify the management personnel if  
a hazardous condition is identified and to make a “stop work” call i f  the condition represents an immediate
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danger to life or health, until the SSHO can make a further determination. The following are the Conti project 
personnel positions and responsibilities for this project.

Senior E ngineer 
P ro jec t Engineer;
P ro jec t S uperin tendent: 
D irector o f H ealth  and  Safety; 
Safety and  H ealth  M anager: 
C ertified  In d u stria l Hygienist 
O ccupational Physician:
Site Safety and  H ealth  Officer:

Pat Hogan 
Bill Weber 
Brain Emrick 
A1 Aballo
Aldo M. Gonzalez, CSP 
Melinda Horan, CEH 
Dr. Robert MacMillan, EOSI 
TBD

2.1 Senior Engineer

The Senior Engineer directs and manages all aspects o f the project in compliance with all contract and technical 
requirements. The Senior Engineer will monitor and control all subcontractors to achieve optimal performance 
and ensure safe, high quality performance that complies with all contract requirements.

2.2 P ro jec t E ngineer

The Project Engineer reports to the Senior Engineer. His responsibilities include coordinating project activities 
with the Project Superintendent and serving as the primary liaison with the Resident Engineer. The Project 
Engineer prepares all correspondence, submittals, and other documentation required for the project and 
coordinate, schedules and administers the contract. The Project Engineer prepares reports and documentation, 
supervises inspection personnel, reviews and approves procurement and subcontract activities.

2.3 P ro jec t S uperin tenden t

The Project Superintendent supervises and coordinates all construction crew activities relating to site 
preparation, excavation, and restoration. The Project Superintendent has the operational responsibility for the 
implementation o f the SSHP on this project. This includes establishing an attitude o f  concern for safety matters 
by initiating prompt corrective action of hazards brought to his attention and ensuring that the project safety and 
health requirements are initiated and observed by all project personnel.

The Superintendent plans and requires that all work be performed in compliance w ith this SSHPf /fhe Conti 
Companies Safety, Health and Environmental Program and/or the client’s safety program including all 
applicable local, state and federal regulations. He shall impress upon all subcontractors’ supervisory personnel 
a sense o f  responsibility and accountability o f  each individual to maintain a safe workplace and to work in a 
safe manner.

2.4 D irec to r o f H ealth  and  Safety

Responsible to the Vice President o f  Construction, the Director o f Health and Safety formulates, administers 
and coordinates programs for the company to reduce the risk o f  loss due to employee injury, regulatory non- 
compliance, general liability, fire, theft or damage.
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2.5 Safety and Health Manager

The Safety and Health Manager will develop written detailed policies and procedures covering elements in the 
Safety, Health and Environmental Program. The Safety and Health Manager will:

■ Be responsible for the development, implementation, oversight and enforcement o f the SSHP.
* Conduct initial site-specific (raining.
■ Be present onsite during the first day o f remedial activities at the startup o f each new major phase.
■ Visit the site as needed and at least once per month for the duration o f activities, to audit the effectiveness of 

the SSHP.
■ Be available for emergencies.
■ Provide onsite consultation as needed to ensure that the SSHP is fully implemented.
* Coordinate any modifications to the SSHP with the Site Superintendent, the SSHO, and the Resident Engineer.
■ Provide continued support for upgrading/downgrading of the level of personal protection.
* Be responsible for evaluating air monitoring data and recommending changes to engineering controls, work 

practices, and PPE.

2.6 Certified Industrial Hygienist

Under direction of the Safety and Health Manager, the CIH will assist in the development, implementation and 
enforcement o f  the Site Specific Safety and Health Plan, provide consultation, review air monitoring data, and 
assist in safety audits and document review.

2.7 Occupational Physician

Under the direction o f  the Safety and Health Manager, the Occupational Physician will be responsible for the 
determination o f  medical surveillance protocols and for review of examination/test results performed in 
compliance w ith 29 CFR 1910.120(f), and 1926.53(f). The Occupational Physician will provide the Safety and 
Health M anager with a written opinion of each employee’s ability to perform hazardous remedial work.

2.8 Site Safety and Health Officer (SSHO)

Under the direction o f the Safety and Health Manager, the SSHO shall be responsible for the implementation of 
this SSHP and for the daily coordination o f safety activities w ith the Project Superintendent to ensure that tire 
planned work objectives reflect adequate safety and health considerations. The SSHO will submit to the 
Resident Engineer the Certificates o f  Worker/Visitor Acknowledgements for site personnel prior to initial entry 
into a contamination reduction or exclusion zone. He will maintain a complete copy o f  this plan (and its 
supplements and addenda) at the site during all field activities and assure that all workers and visitors are 
familiar with it. He will perform site-specific training and briefing sessions for employee(s) prior to the start o f 
field activities at the site and a briefing session each day before starting work. He will ensure the availability, 
proper use and maintenance o f  specified personal protective equipment, decontamination, and other safety and 
health equipment. He will maintain a high level o f  safety awareness among team members and communicate 
pertinent matters to them promptly. The Site Safety and Health Officer will:

* A ssist and represent the Safety and Health Manager in on-site training and the day-to-day on-site 
implementation and enforcement of the accepted SSHP.

■ Be assigned to the site on a full time basis for the duration o f  intrusive activities. The SSHO will have no 
duties other than Safety and Health related duties.

Howland Hook Marine Terminal Demolition & Remediation Project
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■ Have the authority to ensure site compliance with specified safety and health requirements, Federal, state 
and OSHA regulations and all aspects o f the SSHP. This includes, but is not limited to: activity hazard 
analyses, air monitoring; use o f PPE, decontamination site control; standard operating procedures used to 
minimize hazards; safe use o f  engineering controls; the emergency response plan; confined space entry
procedures; spill containment program; and preparation of records. This will be accomplished by
performing a daily safety and health inspection and documenting results on the D aily Safety Inspection 
Log.

■ Stop work activities if unacceptable health or safety conditions exist, and take necessary action to re
establish and maintain safe working conditions.

■ Consult and coordinate any modifications to the SSHP with the Safety and Health Manager, and the Site 
Superintendent,

■ Conduct accident investigations and prepare accident reports.
" Review results o f daily quality control inspections and document safety and health findings in the Daily

Safety Inspection Log.
« Coordinate with Site Management and the Safety and Health Manager, recommend corrective actions for 

identified deficiencies and oversee the corrective actions.

2.9 Subcontractors

Subcontractors utilized during remedial activities a t the Howland Hook Marine Terminal Project are covered by 
this SSHP and will be provided a copy of the plan prior to commencing work. The Conti SSHO will verify that 
subcontractor employee training; medical clearance, and respirator fit test records are current and will monitor 
and enforce compliance with the established plan and standard operating procedures. As with all site 
personnel, subcontractors will be briefed on the provisions o f this plan and attend all daily toolbox and weekly 
safety meetings.

Conti will continually monitor a subcontractor’s safety performance. Conti will observe subcontractors for 
hazards or unsafe practices that are both readily observable and occur in common work areas. The SSHO will 
note subcontractor work practices on the daily Safety and Health report. I f  non-compliance or unsafe 
conditions or practices are observed, the subcontractor safety representative will be notified and corrective 
action will be required. The subcontractor w ill determine and implement necessary controls and corrective 
actions. I f  repeat non-compliance/unsafe conditions are observed, the subcontractor will be required to stop 
affected work until adequate corrective measures are implemented.

3.0 HAZARD/RISK ANALYSIS

Hazardous material sites can cause a multitude o f  health and safety concerns any o f  which can result in serious 
injuries and/or illnesses o f workers. Some hazards are a function o f the physical, biological or chemical nature 
o f  the site itself. Others are a direct result o f  the construction being done. Based upon the information 
provided regarding the primary historical uses o f  the property and the knowledge o f  the current conditions, the 
overall Safety and Health hazard assigned to the contemplated activities at the Site is determined to be low to 
moderate.

3.1 Scope of Work

The scope o f w ork for W ork Order No. 1 includes the demolition and removal o f eight (8) structures, including 
buildings, associated foundations, pits and equipment within the buildings. Utility disconnection, removal and 
disposal and site restoration are also included in this work order. The buildings involved in this work order are 
#*s 1 A, IB , 5, 1 2 ,13 ,16 , 17 and 20. All existing pipes, subsurface structures, building materials, pavement and
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miscellaneous materials removed during the course o f this project shall be legally disposed o f  o f f  the project 
site in accordance with the Port Authority o f NY & NJ contract specification section 02050. This project also 
included the removal and proper disposal o f  Asbestos containing and hazardous materials. This work was all 
completed before the demolition phase o f W ork Order # 1 began.

Before each building is demolished, the existing utility connections will be located and terminated. This 
process will require test-pitting locations for finding the existing pipes and then capping those pipes. The 
excavation for these pits will average 4 ’ to 6 ’ in depth and 8’ to 10’ in width.

Each building will then be razed to ground level by use o f  a PC 1000 Excavator with a large 6-yd bucket. Once 
the building has been brought to the ground, the PC 1000, along with a PC400 with a grapple attachment, will 
sort through the debris material and create separate piles for each type o f  material found. The steel pile will be 
sorted through with the PC400 w/grapple and placed into containers according to the grade o f  steel present. 
This steel will be sent to an outside scrap yard for recycling. Laborers will cut the longer pieces with a burning 
torch on the ground. Any wood found in the debris will be placed into a separate container and sent out to be 
pulverized. The masonry pile will be separated into concrete and brick and this also will be loaded into 
containers to be sent out to an outside source for recycling. No demolition debris will be kept on site.

Once the buildings are razed and the debris removed from the slab, the process o f  removing the slabs and 
foundations will begin. First, a combination hoe with a 2’ bucket will excavate along the foundation to an 
average depth o f  4 ’ and cast the soil to the outside perimeter of the building. The PC 400, now w ith a hydraulic 
impact hammer attachment, will break up sections o f the floor slab, as needed, for the PC 1000 to remove and 
cast o ff to the side o f  the building. This material, as well as any foundation material, will be kept separate from 
other concrete material while awaiting the results o f  soil testing from the areas around the location where this 
material was removed. Once the slab is removed, the foundations will be removed by use o f  the PC  1000 being 
sure to minimize any ground disturbance. This concrete material is expected to remain on site until such time 
that it can be determined to be free o f  any harmful contaminates, at which time it will be broken into 2 ’ sections 
to be sent for recycling.

The excavated material from the foundation removal process is expected to be used to backfill the locations o f  
foundation removal provided that it is determined to be suitable material. Should this material be found to be 
unsuitable, it will be trucked to an on-site stockpile location to be selected by the PANYNJ for testing and off- 
site disposal. It will be placed on a layer o f  suitable plastic liner material (min. 6 mil plastic sheeting) and 
covered with haybale burms around the perimeter to maintain any water run-off. This material would remain 
on site until an approved disposal site and methods have been selected by the PANYNJ.

3.2 A ctivity  H azard  Analysis i!'

Conti has developed an Activity Hazard Analysis (AHA) for major phase o f  work during the Howland Hook 
Marine Terminal remedial activities. A major phase o f work is defined as a an operation involving a type o f  
activity presenting hazards not experienced in previous operations or where a new  subcontractor or work crew 
is to perform the specified phase. The analysis will define the activity being performed and identify the 
sequence o f  work, the specific hazards anticipated, and the control measures to be implemented to eliminate or 
reduce each hazard. Refer to Attachm ent 1 - Activity Hazard A n a l y s i s An AHA shall also be prepared 
when new tasks are added, job  situations change, or when it becomes necessaiy to alter safety requirements. 
W ork will not proceed on a particular task/work area until the AHA has been reviewed and a preparatory 
meeting has been conducted. General hazards associated with remedial activities are described below
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A preparatory meeting will be conducted by the SSHO for site personnel prior to their initiating any new or 
differing site activities. At the preparatory meeting, the SSHO will ensure that site personnel are 
knowledgeable of the SSHP and understand the hazards and controls o f the activity to be performed'.

3.3 H azards

The following potential hazards may be encountered during remedial activities at the Howland Hook Marine 
Terminal Project.

3.3.1 Physical H azards

Potential safety hazards include electrical, heavy equipment/ vehicle traffic; material handling, hot work, and 
hand and power tools. Safety hazards associated with the project are presented below.

3.3.1.1 E lectrical

During activities on the project heavy equipment will be operating in the vicinity of an overhead electrical line 
adjacent to the access road. Equipment Operators will be instructed to keep their distance from overhead 
electrical lines. Heavy equipment may not work any closer to an overhead electrical line than the 10 Feet This 
distance will vary according to voltage the greater the voltage, the greater the clearance between any part o f the 
equipment and the power line Refer to Table 1 -  M inim um  Clearance From Energized  Overhead Electrical 
L in e s . When required, a spotter will be utilized to maintain a safety distance between equipment and overhead 
wires. The basic rule is "Don’t locate equipment in a position where it can come in contact with overhead 
power lines." Maintain the required distance from the lines. Overhead Electrical power lines will be considered 
energized unless the person owning such line or operating officials o f the electrical utility supplying the line 
assures that it is not energized and it has been visibly grounded.

Nominal System Voltage Minimum Rated Clearance
0 to 50 kV 10 Feet (3 m)

51 to 200 kV 15 Feet (4.5 m)
201 to 300 kV 20 Feet (6 m)

3001 to 500 kV 25 Feet (7.5 m)
501 to 750 kV 24 Feet (10.5 m)

751 to 1000 kV 31 Feet (13.5) ,/f

There are various means o f insulating the wires, as well as barriers and alarms that m ay be available to reduce 
the risk  o f  injury to workers, but the use o f  such devices does not change the requirements o f any other 
applicable standards or laws. In addition, these and other measures (such as grounding the equipment itself) 
may not be fully effective but may create a false sense o f  security. Only the utility company is authorized to de
energize, insulate or handle the lines. No one else may attempt these operations.

Electrical equipment used on-site may also pose a hazard to workers. Whenever possible Conti will use low- 
voltage equipment with ground-fault interrupters and watertight, corrosion-resistant connecting cables to help 
minimize this hazard, hi addition, lightning is a hazard during outdoor operations, particularly for workers 
handling metal containers or equipment. In the event o f an electrical storm, all operations will cease for the 
duration o f the storm.
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No employee shall be permitted to work in the proximity o f any part of an electrical pow er circuit unless the 
person is protected against electric shock by de-energizing the circuit and grounding it, or it has been locked 
and tagged out. These procedures will be utilized when work has to be performed on energized equipment.

All electrical w iring and equipment shall be intrinsically safe for use in potentially explosive environments and 
atmospheres. Ground-fault circuit interrupters are standard for use at the site.

F or detailed electric safety procedures, refer to SO P  40  -  Electrical Procedures in the Conti Safety, Health 
and E nvironm enta l Program and Procedures M anual.

3.3.1.2 Heavy Equipment/Vehicle Traffic

Considerations for controlling the movement o f  personnel and equipment in a construction area are vitally 
important to any project, as injuries may occur while working with or adjacent to such equipment. This 
category includes all operations, which utilize moving heavy equipment: excavators, loaders, graders, dozers, 
and trucks. Conti will take every precaution necessary to ensure the safety o f  the residents and the on-site 
personnel during traffic movement operations.

All workers will adhere to all applicable standards and regulations while operating heavy equipment at the site. 
Operators will be trained and experienced in the use and maintenance o f  the equipm ent they are operating. 
Equipment will be inspected on a daily basis to identify any worn parts, and/or unsafe conditions. Inspections 
will be documented using the Equipment Checklist, refer to Attachm ent 3 -  S a fe ty  a n d  H ealth  Forms. Any 
unsafe equipment will be removed from service until safety defects can be corrected. Equipment operators will 
not leave their machine unattended while it is running. Each piece o f  equipment will be equipped with a 5 lb 
ABC fire extinguisher. No vehicles or equipment will be operated in a careless or unsafe manner. Personnel 
will wear high visibility reflective vests when working around equipment/vehicles. All personnel will stay a 
minimum o f  4 ft clear o f the operational area o f  the equipment.

During remedial activities, it is often necessaiy to  have a worker direct the operator. In these cases, close 
communication between the operator and the laborer is of critical importance. O ne designated person will give 
signals to the operator o f both equipment and vehicles in the work area. W orkers should not take any action 
unless they have made eye contact with the operator and clearly communicated their .intentions. In addition, all 
machines are equipped with back-up alarms, which are checked daily and repaired immediately. Truck traffic 
will be controlled by a flagger/spotter, as required.

Maintenance and inspection o f vehicles and heavy equipment is a vital part o f the overall safety program. Conti 
has a fully staffed equipment maintenance shop that handles all preventative and overhaul work for/our entire 
vehicle and equipment fleet. As part o f the preventative maintenance, all equipment is checked for properly 
functioning safety devices (e.g., backup alarms, brakes, lights, fire extinguishers, etc.) Before each piece o f 
equipment leaves the shop it must pass a safety checklist. All rental equipment is subjected to a similar inspection 
when delivered to the job site. Any piece o f rental equipment that fails the inspection must be repaired by the 
vendor before it is accepted for use. In addition, all equipment is inspected in the field prior to the start o f  each 
day’s activities. I f  a superintendent, operator, or safety officer detects a defect, a properly qualified mechanic is 
dispatched from the shop to make the repairs on-site.

For detailed heavy equipment/vehicle, traffic sa fety procedures, refer to S O P  30  -  M otor Vehicle and  
M echanical E quipm ent in the Conti Safety, H ealth and Environm ental Program a n d  Procedures Manual.

Contract ft H H  235.323 Work Order 001
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3.3.1.3 Material Handling

Various materials and equipment may be handled manually during project operations. Care should be taken 
when lifting and handling heavy or bulky items to avoid back injuries. The following fundamentals address the 
proper lifting techniques that are essential in preventing back injuries:

* The size, shape, and weight o f the object to be lifted must first be considered. M ultiple employees or the 
use o f  mechanical lifting devices are required for heavy objects.

* The anticipated path to be taken by the lifter should be considered for the presence o f slip, trip, and fall 
hazards.

■ The feet shall be placed far enough apart for good balance and stability (typically shoulder width).
■ The worker shall get as close to the load as possible. The legs shall be bent at the knees.
■ The back shall be kept as straight as possible and abdominal muscles should be tightened.
■ Twisting motions should be avoided when performing manual lifts.
■ To lift the object, the legs are straightened from their bending position.
■ A  w orker shall never carry a load that cannot be seen over or around.

W hen placing an object down, the stance and position are identical to that for lifting. The legs are bent at the 
knees and the object lowered. When two or more workers are required to handle the same object, workers shall 
coordinate the effort so that the load is lifted uniformly and that the weight is equally divided between the 
individuals carrying the load. W hen carrying the object, each worker, if  possible, shall face the direction in 
which the object is being carried. In handling bulky or heavy items, the following guidelines shall be followed 
to avoid injury to the hands and fingers:

■ A firm  grip on the object is essential; leather gloves shall be used if  necessary.
* The hands and object shall be free o f oil, grease, and water which might prevent a firm  grip, and the fingers 

shall be kept away from any points that could cause them to be pinched or crushed, especially when setting 
the object down.

■ The item shall be inspected for metal slivers, jagged edges, burrs, and rough or slippery surfaces prior to 
being lifted.

For detailed  M aterial H andling procedures, refer to SO P 29 -  M aterial Handling,. Storage, Use & Disposal 
Procedures in the Conti Safety, Health and E nvironm ental Program and Procedures M a n u a l

3.3.1.4 Hand and Power Tools

Hand and power tools are used for various site activities. Procedures for using hand and power tools are as 
follows:

* Persons using power tools shall be trained in their use.
■ Ground Faults must be present on all electrical tools.
* Only tools in good condition shall be used.
■ Tools shall be kept clean.
* Guards and shields shall be kept on all tools.
■ A ir couplings shall be secured.
* Non-sparking tools shall be used in hazardous areas.
* Proper eye protection is critical when using power tools. A t a minimum, safety glasses will be required 

during site operations. Where appropriate, full-face shields will be utilized in addition to the glasses.

F or detailed H and  an d  Power Tool safety procedures, refer to SOP 25  -  H and a n d  Power Tools Operation 
Procedures in the Conti Safety, H ealth and E nvironm ental Program and Procedures M anual.
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3.3.1.5 Noise

Noise is found during remedial activities in such operations as transportation o f  materials and operation of 
heavy construction equipment. Noise has been defined as unwanted sounds. The human ear can tolerate a 
certain amount o f  sound without any harmful effects. The OSHA standard allows 90 dB (A) for a full 8 hours 
and for a lesser time when the levels exceed 90 db (A). It is usually safe to assume that if  you need to shout to 
be heard at arms length, the noise level is at 90 dB (A) or above. Personnel operating or working around 
construction equipment or power tools will utilize hearing protection. Based on the nature o f  activities to be 
perform ed on site, the use o f  heavy equipment, power tools and other noise producing devices, Conti personnel 
are enrolled in a Hearing Conservation Program that meets the requirements o f  OSHA regulation 29 CFR 
1910.95 as part o f our Medical Surveillance Program. OSHA requires employee to be part o f  a Hearing 
Conservation Program when their exposure is 85 dB (A) or above.

Based upon Conti's past experience, it is known that the noise levels emanating from the operation o f  the heavy 
equipm ent often exceed what is allowable for worker exposure. Consequently, equipment operators and 
personnel working near the equipment are required to wear hearing protection. Conti will provide hearing 
protection to all site personnel. Additionally, to verify personnel exposure Conti will perform should level 
measurements during remedial activities.

3.3.1.6 Excavation

The hazard associated with excavation is low to moderate. In general, the hazards encountered during soil 
excavation are: cave in o f excavation sides with possible burial or crushing o f workers. Causes o f  cave ins may 
include: (a) absence of shoring, (b) misjudgment o f  stability, (c) defective shoring, and (d) undercut sides. 
Other potential hazards are: falling during access/egress, while monitoring or dismounting equipment, or 
stumbling into excavation. An overhead hazard can result from material, tools, rock, and/or soil falling into the 
excavation. Flammable atmospheres may also be encountered in excavation.

During excavation chemical/hazardous substance may be encountered. Potential chemicals o f concern are 
addressed in Section 3.3.2 Chemical Hazard and Attachment 2 -  Material Safety Data Sheets.

Conti will provide adequate shoring or sloping o f sides o f the excavation. Excavation/trenches will be 
inspected daily for changing conditions. Air monitoring for airborne contaminants shall be performed in areas 
where contaminated soils are encountered.

Excavation spoils will be directly loaded into transportation containers or stockpiled and covered at a 
designated area away from the work area. Excavation/trenches, regardless o f  the depth or widtli, shall be 
barricaded. The use o f  raised berms, caution signs and caution tape will be instituted to  protect both the public 
and other personnel on the site. The excavation area will be delineated with caution tape during operations and 
barricaded/secured with safety fence at the end o f  each workday. Adequate means o f  exit, such as ladders, 
steps, ramps or other safe means o f  egress, will be provided and be within 25 feet o f  lateral travel.

W here personnel are required to enter excavations over 4 ft) in depth, sufficient stairs, ramps, or ladders will be 
provided to require no more than 25 ft. o f  lateral travel. At least two means o f  exit shall be provided for 
personnel working in excavations, where the width o f  the excavation exceeds 100 ft, two or more means o f exit 
shall be provided on each side o f  the excavation.

For detailed Excavation/Trenching safety procedures, refer to SO P 3 7 - Trenching and Excavation  
Procedures and  SO P  39 -  One call D am age Prevention System in the C onti Safety, H ealth and  
E nvironm enta l Program and Procedures M anua l.
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3.3.1.7 SHp/Trip/Hit/Fall

Slip/trip/hit/fall injuries are the most frequent o f  all injuries to workers, They occur for a wide variety of 
reasons, but all injuries can be prevented by the following prudent practices:

* Spot-check the work area to identify hazards.
■ Establish and utilize a pathway, which is most free o f slip and trip hazards.
■ Beware o f trip hazards such as wet floors, slippery floors, and uneven surfaces or terrain.
■ Carry only loads, that you can see over.
■ Keep work areas clean and free of clutter; especially in storage rooms and walkways.
* Communicate hazards to on-site personnel
■ Secure all loose clothing, ties, and remove jew elry while around machinery.
" Report and/or remove hazards.
■ Keep a safe buffer zone between workers using equipment and tools.
* W orkers must take particular care when walking on the geotextile-working mat.

For detailed Slip/Trip/Hits/Falls prevention procedures, refer to SO P 20  -  Fall Protection Program, SOP 27  
Stairways and Ladder and  SOP36 Signs, Signaling, Tags, and Barricade Procedures in the Conti Safety, 
H ealth  an d  Environm ental Program and Procedures M anual,

3.3.1.8 Heat Stress

Heat stress may be a  hazard for workers wearing protective clothing even if  the temperature is moderate. The 
same protective materials that shield the body from chemical exposure prevent heat and moisture from 
dissipating. Personal protective clothing can therefore create a hazardous condition. Depending on the ambient 
temperature and the work being performed, heat stress can occur very rapidly - within as little as 15 minutes.

In its early stages, heat stress can cause discomfort and inattention, resulting in impaired functional abilities that 
can threaten the safety o f  both the individual and his co-workers. Personnel will be instructed to recognize the 
symptoms o f the onset o f heat stress. While it is not anticipated that heat stress monitoring will be required for 
this project, the SSHO may periodically check all personnel working in thermal stress areas to ensure that the 
symptoms are recognized. Frequency o f heat stress monitoring and checks for symptoms o f heat stress will 
increase with rises in  air temperature, humidity, and the degree of exposure to high temperature areas.

An am bient temperature o f  72.5° F when workers are in Level C or higher, will be used as an actio^ level to 
implement pulse monitoring, oral temperatures and administrative controls, including rest breaks'/hod work 
rotation, to prevent employees from experiencing heat-related health effects including weight loss. The 
guidance for workers wearing permeable clothing is specified in the current version o f the American 
Conference of Governmental Industrial Hygienists' (ACGIH) Threshold Limit Values for Heat Stress. If  actual 
Clothing differs from the ACGIH standard ensemble in insulation value and/or wind and vapor permeability, 
changes should be made to the monitoring requirements and work rest period to account for these differences. 
Table 2 ~  “Frequency o f  Physiological M onitoring" provides the suggested frequency o f physiological 
m onitoring for fit and acclimatized workers.

The following parameters should be used when monitoring workers:

H eart ra te - Count the radial pulse as early as possible in the rest period to ensure a more accurate reading. If  
the heart rate exceeds 110 beats per minute at the beginning o f the rest period, shorten the next work cycle by 
one-third and keep the rest period at the same length. If, at the end o f the following work period, the heart rate 
still exceeds 110 beats per minute, shorten the work period again by one-third.
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Adjusted Temperature Calculation Normal W ork Clothing Impermeable Clothing
90 F (32.2 C) o r above After each 45 minutes o f work After each 15 minutes o f  work

87.5 -9 0 .0  F (30.8 -32.2  C) After each 60 minutes of work After each 30 minutes o f  work
82.5 - 87.5 F (28.1 -30 .8  C) After each 90 minutes of work After each 60 minutes o f work

77.5 - 82.5 F (25.3 - 28.1 C) After each 120 minutes o f work After each 90 minutes o f  work
72.5 - 77.5 F (22.5 -25.3 C) After each 150 minutes o f work After each 120 minutes o f  work

Oral Temperature - The utilization o f oral temperature applies to the time immediately after the worker leaves 
the contamination reduction zone. Using a clinical thermometer, take the temperature for three minutes. If the 
oral temperature exceeds 99.6 F (37.6 C), shorten the next work cycle by one-third, w ithout a change to the rest 
period. I f  the oral temperature still exceeds 99.6 F  (37.6 C) at the end o f  the following work period, shorten the 
next w ork cycle by one-third. Do not permit a worker to perform duties requiring a semipermeable or 
impermeable garment if  the oral temperature exceeds 100.6 F (38.1C). Ear canal readings are a valid method to 
monitor the temperature o f  workers who remain in  the contamination reduction zone.

The oral temperature shall not exceed 100.4° F. I f  an employee's pulse rate exceeds the maximum age-adjusted 
heart rate (0.7(220-AGE)), and/or the oral temperature exceeds 100.4° F, the employee shall be required to stop 
work and rest a t the work site or move to an air-conditioned room after proper decontamination. The affected 
employee may be allowed to return to work after his/her pulse rate has dropped below  100 beats per minute. 
The SSHO in consultation with the affected employee, and medical personnel if  necessary, shall determine 
whether an employee is ready to return to work. Fluids shall be provided and rest breaks will be taken. The 
frequency o f  breaks will increase with the temperature. Such things as cooling vest; portable fans and breaks in 
air-conditioned areas shall be used if  necessary.

When practicable, the most labor-intensive tasks should be carried out during the coolest part o f the day. If 
necessary, a work/rest regimen will be instituted. The work/rest regimen consists o f  alternating periods of work 
and rest. The duration o f  these alternating periods will depend on the environmental conditions at the job site, 
i.e., the W et Bulb Globe Temperature, duration and type o f activities performed.

A  worker who becomes irrational or confused or collapses on the job  should be considered a heat stroke victim, 
and medical help should be called immediately. Early recognition o f symptoms and prompt emergency 
treatment is the key to aiding someone with heat stroke. While awaiting the ambulance, begin efforts to cool tire 
victim down by performing the following: _ y

p'5
■ Move the victim to a cooler environment and remove outer clothing.
* W et the skin with water, and fan vigorously or repeatedly apply cold packs or immerse the victim in a 

tub o f  cool (not ice) water.
• I f  no water is available, fanning will help promote cooling.

Any individual showing susceptibility to heat stress will be referred to a physician for evaluation. In addition, 
the use o f  prescription drags can also contribute to the effects of heat stress and w ill be considered during the 
assignment o f  work.

Cool (50°-60°F) water or a sport drink, such as Gatorade will be made available to workers and encourage them 
to drink small amounts frequently, e.g., one cup every 20 minutes. Ample supplies o f  liquids will be placed 
close to the work area.
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For detailed H eat Stress prevention procedures, refer to SOP 26 ~ H eat and Cold Stress M anagem ent in the 
Confi Safety, H ealth and Environm ental Program and Procedures M anual

3.3.1,9 Cold Stress

Contract # H H  235.323 Work Order 001    .

Cold injury (frostbite and hypothermia) and impaired ability to work are hazards to persons working outdoors in 
low temperatures at or below freezing. Extreme cold for a short time may cause severe injury to exposed body 
surfaces (frost nip or frostbite), or result in profound generalized cooling (hypothermia). Areas o f  the body 
which have high surface area-to-volume ratio such as fingers, toes, and ears, are the m ost susceptible to frost 
nip or frostbite.

Two factors influence the development of a  cold weather injury: ambient temperature and the velocity o f the 
wind. W ind chill is used to describe the chilling effect o f  moving air in combination w ith low temperature. As 
a general rule, the greatest incremental increase in wind chill occurs when a wind o f 5 m ph increases to 10 mph. 
Additionally, water conducts heat 240 times faster than air. Thus, the body cools suddenly when chemical- 
protective equipment is removed if  the clothing underneath is perspiration soaked. The windchill factor is the 
cooling effect o f  any combination o f temperature and wind velocity or air movement. Table 3  -  Windchill 
Index  should be consulted when planning for exposure to low temperatures and wind. The windchill index 
does not take into account the specific part o f the body exposed to cold, the level o f activity, which affects body 
heat production, or the amount o f clothing being worn.

When practicable, the most sedentary tasks should be carried out during the warm est part o f the day. If  
necessary, a light-work rotation schedule should be instituted or the work area heated. Heavy work that will 
cause heavy sweating that will result in wet clothing m ust also be monitored. The work/rest regimen consists o f 
alternating periods o f work and rest. The duration o f  these alternating periods will depend on the environmental 
conditions at the job site, i.e., the Wind Chill Temperature, duration and type of activities performed.

Table 4 - M axim um  Daily Time Lim its fo r  E xposure at Low Temperatures gives the recommended time limits 
for working in various low temperature ranges.
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%  f f e f l r r -
T e m p e ra tu re  R ange (F) M axim um  Daily Exposure

30 to 0 No limit, providing that the person is properly clothed.
0 to -30 Total work time: 4 hours. Alternate 1 hour in and I hour out o f the low- 

temperature area.
-30 to -70 Two periods o f  30 minutes each at least 4 hours apart. Total low 

temperature work time allowed is 1 hour.
-70 t o -100 Maximum permissible work time is 5 minutes during an 8-hour working 

day. At these extreme temperatures, completely enclosed headgear, 
equipped with a breathing tube running under the clothing and down the leg 
to preheat the air, is recommended.

Table -  5  W ork/W arm -up Schedule  applies to any 4-hour work period with moderate to  heavy work activity, 
with worm-up periods o f  ten (10) minutes in a warm location and with an extended break (e.g., lunch) at the end 
o f  the 4-hour period in a warm location. For light-to-moderate work (limited physical movement): apply 
schedule one step lower. For example, at -35° C (-30° F) with no noticeable wind, a worker at a job with little 
physical m ovem ent should have a maximum work period o f 40 minutes with 4 breaks in a 4-hour period.

To guard against cold injuries, workers should wear appropriate clothing and use warm shelters for removing 
personal protective equipment. The personal decontamination trailer will be used as a warm shelter when 
required. The SSHO may periodically monitor workers' physical conditions, specifically checking for symptoms 
o f  frostbite.

For detailed C old  Stress prevention procedures, re fer to SO P 26 -  H eat and Cold S tress M anagem ent in the 
Conti Safety, H ea lth  and  Environmental Program a n d  Procedures M anua l

3.3.1.10 F ires , Explosions, and H ot W ork

I f  required the SSHO will establish areas approved for welding, cutting, and other ho t work. Hot work
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(welding, burning, cutting, etc.) conducted on-site must comply with the following Hot Work; Procedures. A 
Hot W ork Permit shall be obtained from the SSHO, if  required. All personnel shall be protected from welding 
radiation, flashes, sparks, molten metal, and slag. All welding, burning, and cutting equipment shall be 
inspected daily by the operator. Defective equipment shall be tagged and removed from service, replaced or 
repaired, and re-inspected before again being placed in service. All welders shall be properly trained in the safe 
operation o f their equipment, safe welding/cutting practices, and welding/cutting respiratory and fire protection.

Cutting or welding shall NOT be permitted in the presence of explosive atmospheres (mixtures o f 
flammable/combustible gases, vapors, liquids, o r dusts with air), or explosive atmospheres that may develop 
inside un-cleaned or improperly prepared drums, tanks, or other containers, and equipment which has 
previously contained such materials.

W here practical, all combustible material shall be relocated at least 35 feet away from the hot work site. Where 
relocation is impractical, combustibles shall be protected with flame proofed covers or otherwise shielded. At a 
minimum, two fully charged and operable fire extinguishers, appropriate for the type o f  possible fire (10- 
ABC), shall be available at the work area. A  fire watch shall be required whenever hot w ork is performed and a 
minimum o f  30 minutes after hot w ork is complete.

A hot work permit will be completed by the SSHO, reviewed with personnel who will perform  the hot work, 
and posted near the work area. The hot work permit is good only for the date issued and is valid only for the 
eight-hour shift for which it is issued. If at any time during the hot work operation a change in conditions at the 
work site is suspected, such as a release of flammable gases or vapors in the work area, work shall be stopped 
immediately and the SSHO shall be notified, Such work stoppage invalidates the hot work permit, and a new 
permit shall be completed after inspections and tests have been performed by the SSHO. R efer to Attachment 
3 -  Sa fety  and H ealth Forms fo r  the H ot W ork Permit.

For detailed F ire and Explosion prevention procedures, refer to SOP 21 Fire Prevention and Protection 
Procedures in the Conti Safety, H ealth and Environm ental Program and Procedures M a n u a l

3.3.2 Chemical Hazards

Based upon the information provided by the Port Authority of NY & NJ (DRAFT Distribution of 
Select Metals and SVOCs in Soils, Sheet EV 04 through EV-07), the chemical hazards associated with 
site operations are related to inhalation, ingestion, and skin exposure to soil contaminated with Heavy 
Metals and Semi-Volatile Organic Compound. Please refer to Attachment 2 - Material Safety Data 
Sheets. The ranges of soil contaminant of concern levels are described in Table 6 -  Contaminants of 
Concern. The greatest potential for exposure to the contaminants of concern will be during intrusive activities 
(i.e. building slab demolition/excavation).

3.3.2.1 E xposure  R oute

A  primary exposure route of concern at the site is direct contact o f the skin and eyes with contaminated 
material. Air monitoring, using direct reading instruments, for particulate shall be perform ed during work 
activities. To protect workers against dermal contact, they will wear specified protective clothing, respirators 
and safety glasses for operations involving potential exposure to hazardous materials. Proper personal 
decontamination procedures will be emphasized during remedial construction activities.

Although ingestion should be the. least significant route o f exposure, employees will be m ade aware of ways in 
which this type o f  exposure can occur and methods to avoid such exposure. Deliberate ingestion o f  chemicals is 
unlikely. Personal hygiene habits that provide a route of entry for chemicals will be  restricted. Proper
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decontamination procedures will reduce/eliminate potential o f  ingesting hazardous materials. Site personnel 
will wash their hands, face and other exposed parts o f  their skin before eating or smoking.

T able 6  -  C on tan linants of C oncern “ *

G eneral A rea C ontam inant R ange (mg/kg) D epth (ft) NYS
B ackground

Building 20 Arsenic 8.5-140 0-4
Chromium 83 0-1.3
Cadmium 1.8 0-1.5
Lead 950 0-2
Mercury 0.24 0-1.3
Benzo[b]fluoranthene 2-63 1.7-3.5
1,2 Benzphenanthracene 2.4 2.5-3.5
Phenol 5.5 1.7-1,9
Benzo[a]anthracene 86 1.7-1.9
Benzo [k] fluoranthene 22 1.7-1.9
Benzo[a]pyrene 44 1.7-1.9
Indeno[ 1,2,3-cdjpyrene 19 1.7-1.9

Buildings 12 & 13 Arsenic 8 .8 -2 0 0-6
Cadmium 2 6-6
Chromium 11 6.5-8
Mercury 0 .2 4 -0 .2 6 0-2/7-8

Building 5 Arsenic 260 0-2
Chromium 15 0-2
Mercury 1 0-2
1,2 Benzphenanthracene 0.53 0-2

Buildings 1A  &  IB Arsenic 8.7 -310 2-10
Chromium 1 2 -2 4 2-4/14-16
Mercury 0.41 -0.48 2-4
1,2 Benzphenanthracene 1.1 2-4
Phenol 1.2 - 3 .7 ' 2-8
Benzo (bjfluoranthene 2.5 2-4

Building 16 Chromium 22 -  130 2.4-4/6-8
Mercury 0.33 6-8
Phenol 0 .2 0 -0 .3 7 2.4-14 «/»■

Building 17 Arsenic 13-20 8-17
Cadmium 51 12-14
Chromium 16-25 8-17
Mercury 0.47 8-10
Phenol 0 .19-7 .3 .6-1.3/8-17

3.3.2.2 Operational Chemicals/Hazard Communication Program

Operational chemicals m aybe brought to the project-site for use in activities supporting the remedial activities. 
These chemicals are used for fuels in operating heavy equipment, glues for welding pipes, painting, etc. The use 
of operational chemicals is regulated by OSHA under the Hazard Communication Standard (29 CFR 
1910.1200). MSDSs for operational chemicals are kept on file in the project office trailer. An inventory list o f
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the anticipated operational chemicals (Hazardous Chemical Inventory List) for use at the project will be 
maintained at the site and updated as new material is received.

Contract U H H  235.323 Work Order 001

3.4 Engineering C ontrols

The use o f engineering controls for the protection o f personnel is the first means o f  mitigation. This involves 
the elimination of hazards and the isolation o f the workers from the hazards. Implementation o f engineering 
controls can reduce the need for personal protective equipment by separating the worker from the contaminated
material. During remedial activities dust and vapors may be generated. The Site Superintendent and SSHO will
be constantly alert to the possibility o f unacceptable dust and vapor levels.

Control measures will be implemented for ail operations where dust is likely to be generated. Potential dust 
concentrations will be reduced primarily by careful planning and implementation o f controls. There are a 
number o f  specific construction practices, which will reduce levels o f airborne particulates. These include:

* Providing for a misting spray during excavation activities
■ Applying water on and sweeping haul roads.
" Wetting and smashing equipment and building faces.
* Spraying mist on buckets during material handling and dumping.
* Hauling materials in properly tarped or watertight containers,
■ Reducing the active work area surface and limiting the number o f  concurrent operations.
■ Regular washing of contaminated equipment.

4.0 SAFETY AND HEALTH TRAINING

Consistent w ith OSHA's 29 CFR 1910.120 regulation covering Hazardous Waste Operations and Emergency 
Response, all Site personnel who will be perform ing remedial activities, intrusive sampling, emergency 
response operations, or come in contact with contaminated material are required to be trained in accordance 
with the standard.

4.1 G eneral H azardous W aste O peration T ra in ing

Prior to arrival on-site, Conti will be responsible for certifying that the employees m eet the requirements of 
preassignment training, consistent with OSHA 29 CFR 1910.120 paragraph (e)(3). Conti will provide 
documentation certifying that each general Site worker has received a minimum o f 40 hours o f  instruction off 
site, and a minimum o f  three days actual field experience under the direct supervision o f  a trained, experienced 
supervisor. All personnel must also receive 8 hours o f  refresher training annually. A t no time should anyone be 
working on-site without the minimum training requirements. Consistent with OSHA 29 CFR 1910.120 
paragraph (e)(4), individuals designated as Site Supervisors require an additional 8 hours o f  training.

4,2 P re p a ra to ry  M eetings

Preparatory meetings will be conducted by the SSHO for site personnel prior to their initiating any new or 
differing site activities. At the Preparatory meetings, the SSHO will ensure that site personnel are 
knowledgeable o f the SSHP and understand the hazards and controls o f the activity to be performed (review 
Activity Hazard Analysts).
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4.3 Site-Specific Training

Prior to commencement of onsite field activities, all site employees will attend a site-specific safety and health 
training session. This session will be conducted by the Site Safety and Health Officer to ensure that personnel 
are familiar with the requirements o f this Site-Specific Safety and Health Plan. The initial session will consist 
of the contents o f this SSHP and specific procedures developed for the project. The SSHO shall also provide 
initial site-specific training for replacement employees.

As a minimum the site-specific training will include:

■ Explanation o f  the Overall Site HASP.
Health and Safety Personnel and Organization.
Special attention to signs and symptoms o f overexposure to known and suspected site contaminants.
Health effects o f  site contaminants.
Air monitoring description.
Physical hazards associated with the project.
Selection, use, and limitations of available safety equipment and proper procedures for its use.
Personal hygiene and decontamination.
Respirator facepiece fit testing.
PPE fitting to determine proper size for individuals.
Site rules and regulations.
W ork zone establishment and markings.
Site communication and the “Buddy System”.
Emergency preparedness procedures.
Equipment decontamination.
Medical monitoring procedures.
Review applicable Conti Standard Operating Procedures.
Site Specific Hazard Communication.

4.4 Safety Meetings

A well-ordered flow o f information is essential to a good safety program. Conti, through a program o f  safety 
meetings a t all levels, intends to  accomplish die goals o f safety awareness, education, and participation.The 
SSHO shall conduct daily safety meetings with A LL on-site personnel. An opportunity shall be provided for 
employees to voice safety-related concerns. The SSHO will submit a synopsis o f  each meeting including 
topics covered, safety-related concerns, action items to be addressed, status o f  previous items and;§' signed 
attendance list.

4.5 Monthly Supervisor Safety Meeting

Monthly Supervisor Safety Meeting will be conducted by the SSHO to review past activities, incidents, lessons 
learned, plan for new or changed operations, review pertinent aspects o f  appropriate activity hazard analyses, 
establish safe working procedures for anticipated hazards, and provide pertinent safety and health training and 
motivation.

4.6 Hazard Communication Training

OSHA’s standard for hazard communication requires that all workers be informed o f  potentially hazardous 
materials used in their work area. Conti provides employees with information, and training on hazardous
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chemicals at their work site at the time of their initial assignment, annually, and whenever a new chemical is 
introduced into their work site that could present a potential hazard. Personnel are briefed on the general 
requirements o f  the OSHA hazard communication standard and duty-specific hazards by their immediate 
supervisor before they begin any duties on the work site. Personnel transferred from another site are also 
briefed on the duty-specific hazards by their immediate supervisor before they begin any duties on the work 
site.

4.7 E xcavation/T renching Com petent Person

Supervisory and other essential personnel engaged in excavation activities are required to complete Competent 
Person Training. This training provides knowledge about soil analysis and classification, use o f  protective 
systems and the requirements o f the OSHA Excavation Standard 29 CFR 1926.650 -  652, Subpart P.

4.8 F irs t A id /C P R  T rain ing

At least two site personnel will be required to complete first aid and cardiopulmonary resuscitation (CPR) 
training and receive the appropriate certification. CPR certification is renewed annually; first aid certification 
is renewed every three years. All first aid/CPR training is American Red Cross-approved or in accordance with 
OSHA standards. Additionally First Aid/CPR qualified personnel received bloodbome pathogen training as 
required by 29 CFR 1910.1030.

5.0 MEDICAL SURVEILLANCE PROGRAM

The Medical Surveillance Program is designed to track the physical condition o f employees on a regular basis 
as well as survey pre-employment or baseline conditions prior to potential exposures. The Medical 
Surveillance Program is a part o f the overall Conti Safety and Health program.

5.1 Baseline Medical Monitoring

Each employee must receive a baseline physical, which can be part of an annual medical m onitoring program, 
prior to being permitted to enter the Exclusion Zone or Contamination Reduction Zone, The content o f the 
physical has been determined by Conti’s Occupational Physician as suggested by NIOSH/OSHA/USCG/EPA's 
Occupational Safety & Health Guidance Manual for Hazardous Waste Site Activities. The minimum medical 
monitoring requirements for work at the Site is as follows:

iif
* Complete medical and work histories
* Physical examination
* Pulmonary function tests (FVC and FEV1)
* Blood chemistry (CBC & SMAC 24)
* Urinalysis with microscopic examination.
■ Audiometric Testing
■ Eye examination and visual acuity
* Chest X -Ray (as directed by the Occupational Physician)
“ Electrocardiogram (as directed by the Occupational Physician)
■ Other B iological testing as prescribed by the Occupation Physician
■ Serum Lead
■ Zinc Protoporphyrin
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The medical surveillance provided to the employee includes a judgment by the medical examiner o f  the ability 
o f the employee to use either positive- or negative-pressure respiratory protection equipment. Any employee 
found to have a medical condition, which could directly or indirectly be aggravated by exposure to these site 
contaminants, or by  the use o f  respiratory equipment, will not be employed for the project. A copy of the 
medical examination is provided at the employee's request. The employees will be informed o f  any medical 
conditions that would result in work restriction or that would prevent them from working at hazardous waste 
sites.

5.2 Periodic Monitoring

In addition to a baseline physical, all employees require a physical every 12 m onths unless the advising 
physician believes a shorter interval is appropriate. T he Occupational Physician has prescribed an adequate 
medical evaluation, which fulfills OSHA 29 CFR 1910.120 requirements. The preassignm ent medical outlined 
above is applicable.

All personnel working on the Site that enter an active Exclusion or Contamination R eduction Zone will verify 
currency (within 12 months) with respect to medical monitoring, Conti will obtain a copy o f the physician's 
written opinion detailing the employee’s ability to perform  hazardous waste site work.

At termination o f  employment or reassignment to an activity or location that does no t represent a risk o f  
exposure to hazardous substances, an employee may be required to take an exit physical. I f  his/her last physical 
was within the last 6 months, the advising medical consultant has the right to determine adequacy and necessity 
o f an exit exam.
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53  Exposure/Injury/Medical Support

As a follow-up to an injury or possible exposure above established exposure limits, all employees are entitled to 
and encouraged to seek medical attention and physical testing. Depending upon the type o f  exposure, it is 
critical to perform follow-up testing within 24-48 hours. It will be up to the occupation physician to advise the 
type o f test required to accurately monitor for exposure effects.

Any employee, who develops a time loss illness exceeding one working day, or injury during the period o f the 
contract, m ust be evaluated by the occupational physician. A written statement indicating the employee’s 
fitness, signed by the occupational physician must be  submitted prior to the employee entering the work site.

5.4 Medical Records ‘r

The results o f  medical testing and full medical records w ill be maintained in accordance with 29 CFR Part 
1910.20. A  copy o f  the medical certification will be kept on the Site for each person entering the 
Contamination Reduction Zone and Exclusion Zone.

6.0 PERSONAL PROTECTIVE EQUIPMENT (PPE)

This section provides an outline o f the .PPE and guidelines that will be implemented to minimize chemical, 
physical, and biological exposures and accidents during remedial activities. Where engineering controls and job 
hazard analyses do not eliminate all job hazards, employees will (where appropriate) wear PPE.

These include items such as, hard hats, face shields, safety goggles, glasses, hearing protection, foot guards, gloves 
etc. The SSHO will ensure that equipment selected will m eet the following requirements:
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* It will be appropriate for the particular hazard,
■ It will be maintained in good condition.
* It will be properly stored when not in use, to prevent damage or loss.
■ It will be kept clean, fully functional and sanitary.
* Must meet all applicable ANSI standards.

Persona] clothing and jewelry can present additional safety hazards. Supervisors will ensure that workers wear 
appropriate clothing, which will not interfere with the PPE. All PPE will be selected in accordance with 29 CFR 
1910.132. Conti will provide proper PPE to all employees. All protective clothing will be properly used, 
stored, selected, and maintained.

6.1 PPE H azard  A ssessm ent

Selection of the appropriate PPE is a complex process, which should take into consideration a variety o f factors. 
Key factors involved in this process are identification o f  the hazards, or suspected hazards, routes o f potential 
exposure to employees (inhalation, skin absorption, ingestion, and eye or skin contact);, and the performance of 
the PPE materials (and clothing seams) in providing a barrier to these hazards. The amount o f  protection 
provided by PPE is material-hazard specific. That is, protective equipment materials will protect well against 
some hazardous substances and poorly, or not at all, against others. In many instances, protective equipment 
materials cannot be found which will provide continuous protection from the particular hazardous substance. In 
these cases, the breakthrough time of the protective material should exceed the work duration.

Other factors in this selection process to be considered are matching the PPE to the employee's work 
requirements and task-specific conditions. The durability o f PPE materials, such as tear strength and seam 
strength, should be considered in relation to the employee's tasks. The effects o f  PPE in relation to heat stress 
and task duration are a factor in selecting and using PPE. In some cases layers o f PPE may be necessary to 
provide sufficient protection, or to protect expensive PPE inner garments, suits or equipment.

The following are guidelines, which Conti Enterprises uses to select PPE. Based on the site characterization 
and analysis performed during the remedial activities, a combination of PPE has been selected from the 
different protection levels (i.e., A, B, C, D Modified or D) as being suitable to the hazards o f the work to be 
performed. Section 3.0 o f this plan characterizes and analyzes, the chemical and physical hazards, specific 
tasks/operations, routes o f  exposure, and concentrations o f contaminants. Characteristics, capabilities and 
limitations are summarized in Ibis section.

* Level A: The highest level o f  skin, eye, and respiratory protection (Level A PPE is not anticipated on this 
project).

* Level B: Should be worn when the highest level o f  respiratory protection is needed, bu t a  lower level o f 
skin protection is needed, compared to that o f level A  (Level B PPE is not anticipated on this project).

■ Level C : Should be worn when the criteria for using air-purifying respirators are met, and a lesser or the 
same level o f  skin protection is needed, compared to that o f  level B,

■ Level D M odified: Should be worn when respiratoiy protection is not warranted but minimal dermal
protection is necessary.

■ Level D: Level D provides minimal protection against chemical hazards. A work unifonn consisting o f
coveralls and/or long pants and sleeves may be worn in any area without the potential for significant
respiratory or skin contact hazards.

Personal Protective Equipment alone should not be relied on to provide protection against hazards, but should 
be used in conjunction with guards, engineering controls, and sound work practices.
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6.1.1 Head Protection

All personnel shall wear a hard hat that meets the requirements and specifications in ANSI Safety Requirements 
for Industrial Head Protection Z89.1-1969. Exceptions to this requirement are personnel in the site office and 
rest and eating areas.

6.1.2 Hand Protection

Outer gloves used on the Site for remedial activities shall be either chemical resistant or general puipose. The 
appropriate glove shall be determined by the SSHO for a  specific work task. Chemical resistant gloves shall be 
selected using appropriate chemical degradation guides. Cotton work gloves will be worn when work activities 
require the handling o f  sharp and rough-surfaced objects.

Welder's gloves or any other special type of gloves are considered outer gloves and are to be worn over inner 
gloves. These special outer gloves shall be stored on-site and shall be disposed of properly as PPE waste. Inner 
gloves shall always be chemical resistant, shall be selected using appropriate chemical degradation guides and 
shall be disposed o f  as PPE waste.

6.1.3 Eye/Face Protection

No contact lenses are allowed in the Exclusion Zone (EZ) and Contamination Reduction Zone (CRZ). Eye/Face 
protection shall be worn by all personnel in the CRZ and EZ. Double eye protection will be required when 
power-washing equipment during decontamination. All eye/face protection provided shall be ANSI Z87-1989 
approved.

6.1.4 Footwear

Footwear will be steel-toed safety boots. Chemical-resistant outer boot covers are to be worn in the Exclusion 
Zone, Contamination Reduction Zone. Boot racks will be provided in the CRZ for drying o f  outer boots.

6.1,6 Respiratory Protection

To control and or minimize the threat o f  occupational diseases caused by breathing air contaminated with harmful 
dusts, fogs, fumes, mists, gases, smokes, sprays, or vapors, the primary objective o f  this program shall be to 
prevent atmospheric contamination. This shall be accomplished as far as feasible by accepted engineering control 
measures (for example, dust suppression). When effective engineering controls are not feasible, or while they are 
being instituted, appropriate respiratory protection shall be used. A  respiratory protection program will be 
implemented that is compliant to the requirements o f  29 CFR 1910.134 "Respiratory Protection." Respiratory 
protection equipment shall be NIOSH-approved and respirator use will conform to American National 
Standards Institute (ANSI) Z88.2.

Respirators shall be provided when such equipment is necessary to protect the health o f  die employee. Conti shall:

■ Provide the respirators to Conti personnel, which are applicable and suitable for the purpose intended.
■ Be responsible for the maintaining a written Respiratory Protective Program, in accordance with 29 CFR

1910.134 The employee shall use the provided respiratory protection in accordance w ith instructions and 
training received.

■ Respirators shall be selected on the basis o f  hazards to which the worker is exposed.
■ The user shall be instructed and trained in the proper use o f  respirators and their limitations.
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* Respirators shall be regularly cleaned and disinfected.
■ Respirators shall be stored in a convenient, clean, and sanitary location.
* Respirators used routinely shall be inspected during cleaning. Worn or deteriorated parts shall -be replaced. 

Respirators for emergency use, such as self-contained devices, shall be thoroughly inspected at least once a 
month and after each use.

■ Appropriate surveillance of work area conditions and degree of employee exposure or stress shall be 
maintained.

« There shall be regular inspections and evaluations to determine the continued effectiveness o f  the program.
■ Employees will not be assigned to tasks requiring use o f  respirators unless it has been determined that they are 

physically able to perform the work and use the equipment. A physician shall determine whether an individual 
is physically fit to wear a respirator. The physician’s clearance allows the worker to don a respirator and work 
in conditions o fh igh  ambient temperatures. Heat stress will be closely monitored by the SSHO.

Each respirator shall be individually assigned and not interchanged between workers w ithout cleaning and 
sanitizing. The cartridges/filters shall be changed at the first sign of breakthrough based on contaminant 
warning properties or i f  the user experiences excessive breathing resistance. The SSHO will make final 
determination o f the frequency o f respirator cartridge/filter change-out. Respirators shall be cleaned and stored 
in an uncontaminated atmosphere after each use. Used cartridges will be disposed o f  w ith spent PPE. Self- 
contained breathing apparatus/supplied-air respirators shall be inspected before and after use and at least once 
monthly, if  in storage for emergency use.

All employees working at the Site during remedial activities who have the potential o f wearing a respirator shall 
be fit-tested to ensure they utilize the proper size respirator. Conti shall arrange for fit testing. Sub-contractors 
will provide the SSHO with fit-test documentation. The fit test is conducted according to the manufacturer's 
suggestions. The test shall consist of a taste and odorous vapor qualitative test. As per OSHA regulations, 
personnel that are unable to pass a fit test shall not enter a work area when respiratory protection is required. In 
addition, facial hair is prohibited from the respirator seal area. Any person with, facial hair will not be permitted 
to enter a work area where respiratory protection is required, regardless of the fit test results. Documentation of 
the fit testing will be maintained on-site.

6.2 Levels of Protection

The level o f protection m ust correspond to the level o f  hazards known or suspected for the specific work 
activity.

6.2.1 Level B f

Level B equipment, used as appropriate, is as follows:

■ Positive pressure, full facepiece self-contained breathing apparatus (SCBA) or positive pressure supplied 
air respirator with escape SCBA (NIOSH-approved)

■ Disposable coverall (Tyvek, Polycoated Tyvek or Saranex)
■ Outer gloves: neoprene o r nitrile
■ Inner gloves: latex or nitrile
■ Chemical resistant o r disposable overboots.
■ Steel-toed safety boots
■ Hard hat
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6.2.2 Level C

Level C equipment, used as appropriate, is as follows:

* Full-face, air purifying, cartridge-equipped respirators (NIOSH-approved) utilizing Organic Vapor/Acid 
Gas and HEPA filters (half-face if approved by SSHO). Cartridges and/or filters must be replaced as needed 
and, as a minimum, changed weekly.

■ Disposable coverall (Tyvek, Polycoated Tyvek or Saranex).
* Outer gloves: leather, cotton, neoprene or nitrile
* Inner gloves: latex o r nitrile
* Chemical resistant or disposable overboots
* Steel-toed safety boots
* Hard hat
* Safety glasses ( if  half-mask is utilized)
■ Splash guards (w orn during high pressure washing activities)

6.2.3 Modified Level D

Modified Level D equipment, used as appropriate, is as follows:

» Regular Tyvek coveralls (Polycoated Tyvek as required)
■ Outer gloves: leather, cotton, neoprene or nitrile
* Inner gloves: latex o r nitrile (doubled)
■ Chemical resistant or disposable overboots
■ Steel-toed safety boots
■ Hard hat
■ Safety glasses
* Splash guards (w om  during high pressure washing activities)

6.2.4 Level D

Level D equipment, used  as appropriate, is as follows:

* Work uniform (L ong pants and Shirt)
■ Hard hat ,r
■ Steel-toed safety boots (with disposable overboots, as required) f i '■
■ Safety glasses
■ Leather or heavy cloth gloves (as needed)

6.3 Initial Levels of Protection

Based upon the nature o f  the remedial activities to be perform ed at the Site, the initial levels o f  protection to be 
used are outlined in Table  7, “Initial Levels o f  Protection ”, This table lists each work task and the initial level 
o f protection. The initial level o f  protection is defined as that level in which work commences.

Once the need for PPE  is established, a careful evaluation o f  the hazards is necessary so that a  selection can be 
made that minimizes the risk to the user. For chemical situations, knowing the hazard includes being aware of: 
the type of chemical, the physical state (liquid, solid or gas), and the physiological effect (toxic, corrosive, etc.).
Knowing the level o f  exposure is also important when selecting protective clothing and equipment. After the
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appropriate level o f PPE has been determined, the choice o f  Chemical Protective Clothing (CPC) material must 
be considered. Among the most important factor in selecting the appropriate CPC is chemical resistance. 
Table 7, “Initial Level o f  Protection” identifies the CPC as they relate to each task.

T ask C PC Level of P P E
Site Preparation/Mobilization None Level D
Utility Disconnect/Capping None LevelD
Building Demolition None Level D
Segregate Demolition Debris None Level D
Load Out Building Demolition Debris None Level D
Removal of Slab/Foundations Reg. Tyvek Level D/Level D Modified
Backfill Operations None Level D
Stockpile Slab/Foundation Debris None Level D
Site Restoration/Demobilization None Level D

Air monitoring using direct-reading instruments and personal air sampling will be performed to determine if  an 
upgrade or downgrade from initial PPE levels is warranted. All decisions on the level o f  protection will be 
based upon a conservative interpretation by the SSHO o f the information provided by air monitoring results, 
environmental results and other appropriate information.

7.0 AIR MONITORING PLAN

The air-monitoring plan will serve to outline procedures to identify and quantify airborne chemical 
contaminants during remedial activities. Both real-time monitoring and air sampling will be conducted 
throughout the duration o f  the project to establish the maximum levels o f personal protection required, as well 
as to verify that worker exposure levels and respiratory protection are adequate. Available site information 
indicates that the primary concerns with respect to contamination at the site are related to inhalation of 
petroleum hydrocarbon and direct contact with dust/particulates generated during contaminated material 
handling. As a result, engineering controls will be utilized to the maximum extent possible to control the 
production of dust/particulates during the project. Engineering controls may include the use o f  tarps or 
coverings, water misting or dust control additives. Air monitoring will be performed by the SSHO. Data will 
be reviewed by the Safety and Health Manager with consultation o f the CIH, if  needed ,

7.1 Real-Time Air Monitoring fl

7.1.1 Organic Vapor Monitoring

During the remedial activities, organic vapor levels will be monitored during intrusive activities w ith a PID set 
at the appropriate span setting and equipped with an 10.2 eV probe or equivalent device (a copy o f the PID 
Operator’s Manual will be kept on-site). Real-time air monitoring equipment calibration will be performed in 
accordance with the manufacturer’s recommendation prior to field use. Calibration information will be 
recorded on toe Daily A ir Monitoring Report. Maintenance and calibration procedures for all air monitoring 
devices will be maintained on site.
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7.1.2 Com bustible G ases/C arbon  Monoxide/Oxygen Levels/H ydrogen Sulfide

A Gastech or MSA Portable Gas Monitor will be utilized to monitor for explosive and oxygen 
enriched/deficient atmospheres and concentrations o f  hydrogen sulfide during intrusive operations. A copy o f 
the Operator’s Manual w ill be kept on-site. The Portable Gas M onitor also will be utilized for all intrusive 
activities and activities where the potential for disruption o f  utilities exists. Calibration information will be 
recorded on the Daily Air M onitoring Report. Maintenance and calibration procedures for all a ir monitoring 
devices will be maintained on site.

7.1.3 Particulate M o n ito ring

Particulate (Real-time) air monitoring will be perform ed,, on a continuous basis, using a MDE Personal/Data 
RAM Particulate M onitor (RAM). A copy of the appropriate Operator’s Manual will be kept on-site. Air 
monitoring results will be recorded on the Daily Air Monitoring Report. SHSO and the superintendent will be 
constantly alert to the possibility of unacceptable dust levels being generated by remedial activities. 
Unacceptably high levels o f  airborne particulate, or excessive dust conditions, will trigger dust control 
measures. Should dust control measures prove ineffective and unacceptable levels o f particulate are present 
for a sustained period, the SHSO may suspend work activities pending further evaluation o f  the situation.

7.1.4 Equipm ent C a lib ra tio n

Real-time air monitoring equipm ent calibration will be performed in accordance with the manufacturer’s 
recommendation prior to field use. Calibration information will be recorded on the Daily A ir Monitoring 
Report. Maintenance and calibration procedures for all air monitoring devices will be maintained on site.

7.2 O perational A ction Levels

A decision-making protocol for an upgrade in levels o f  protection and/or withdrawal o f  personnel from an area 
based on atmospheric hazards is outlined in Table 8 -  “Operational Action Levels”. The Action Levels for 
particulate is based on combining the contaminants o f  concern found at the site at their highest concentration 
and formulating a mixture Permissible Exposure Limit with a safety factor o f  4. Refer to “Table 9 -  
Particulate Exposure Calculation ”.

7.3 Personal A ir Sam pling
• i*

In addition to the real-time monitoring performed during material handling activities (Site Grading), the 
personal air-monitoring program  will provide for the determination o f  worker's airborne exposure levels. Such a 
determination will be made from laboratory analysis o f  air samples collected from workers during an 8- hour 
work shift. The selection o f  the worker to be monitored for daily exposure will be done by the SSHO based on 
his professional judgm ent o f  the characteristics of the job  and locations in each work area. Personal sampling 
will be conducted in a  m anner representative o f exposure o f  workers at those locations or jobs where the 
potential for maximum exposure is predicted. Personal air monitoring results will be used to verify personnel 
exposure during the remedial project. Samples will be collected from representative workers during material 
handling activities. R efer to Table 1 0 -  “Proposed Site  A ir  M onitoring”
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Contaminants A ction Level Action to  Take
Volatile Organic 
Compounds

1 To 10 PPM Above Background At The 
Breathing Zone And Sustained For 1 Minute

10 To 100 PPM Above Background At The 
Breathing Zone And Sustained For 1 Minute

100 To 300 PPM Above Background At The 
Breathing Zone And Sustained For 1 Minute

> 300 PPM Above Back Ground At The 
Breathing Zone And Sustained For I Minute

Level D, Continuous Air Monitoring Quantify 
with Colorimetric Tubes.

Upgrade To Level C, Continuous Air Monitoring

Upgrade To Level B, Continuous Air Monitoring

Stop Work, Evacuate Work Zone And Evaluate 
with Continuous Air Monitoring

Combustible Gas In 
Air

Less Than 10% LEL 

Greater Than 10% LEL

Continue With Caution And Air Monitoring

Stop Work, Immediate Withdrawal O f Personnel, 
and investigate

Oxygen In Air Less Than 19.5% 

19.5 To 23.5% 

Greater Than 23.5%

Stop Work &Ventilate Or Upgrade To Level B

Level D, Continue Work With Air Monitoring

Stop Work, Immediate Withdrawal Personnel 
And Evaluate

Particulate in Air 
Action Level Based 
on Particulate 
Exposure Calculation

0 mg/m^to 1 mg/m3

1 mg/m3 to 2 mg/m3

2 mg/m3 to 4 mg/m3

Greater than 4 mg/m3

Level D No Action Taken

Level D Initiate Bust Control

Upgrade To Level C, Air Monitoring And Initiate 
Dust Control

Stop Work and Investigate

i g a g f i i
Chemical

Exposure
Limit

(mg/m3)

Maximum Soil 
Concentration 

(mg/kg)

Exposure Limit 
Based on 

Single Compound 
(EL Mix, mg/m3)

Dust Quotient 
for

Each Compound 
(level/limit)

Problem from 
Single Compound 
15mg/m3)/Elmix]

Arsenic 0.01 310 8.06 3.10ET04 0.620
Cadmium 0.005 51 24.51 1.02E+04 0.204
Chromium 0.5 130 961.54 2.60E+02 0.005
Lead 0.05 950 13.16 1.90E+04 0.380
Mercury 0.025 1. 6,250. 4.00E+01 0.001
PNAs (Totals) 0.2 236 i 211.51 1.18E+03 0.024

Sum 6.17E+04I Dust Exposure Level at Mixture PEL =j 4.053 1.234
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The SSHO will designate two-crew members in an active w ork area to wear the sampling device. In general, 
samples will be collected from those workers and site conditions representing the highest potential for 
exposure. Initially, two w orkers will be monitored the first day of each activity at the site. If  sampling results 
are above the Action Levels additional persona! sampling will be performed.

'■^1 f  T able 10 - Proposed S ite  A ir Sam pling *
*55. -r, 7 1 ~  r  "ek*-, i .  St * r  <*"  ̂ -»»  «  »  ^

C ontam inant Task/Activity Sam pling Type 
and  M ethod

A nalysis M ethod

Total Dust Material Handling Activities BZ- Personal N IOSH 0500

8.0 ACCIDENT PR E V E N T IO N  PRO CED U RES/PRA CTICES

8.1 Medical and F irs t A id R equirem ents

Applicable Standards:
OSHA 29 CFR 1926.23, & 1926.50
Conti SOP 23, Medical and First Aid Equipment Requirements

First-aid kits/stations and required contents are maintained in  a serviceable condition. U nit-type kits have all 
items in the first-aid kit individually wrapped, sealed, and packaged in comparable sized packages. First-aid 
stations will be located as close as practicable to the highest concentration o f personnel. F irst-aid stations will 
be well-marked and available to personnel during all working hours. First-aid stations will be equipped with a 
first-aid kit, the size o f w hich will be dependent upon the number o f  personnel normally employed at the work 
site.

Emergency telephone numbers and Route to the Area Hospital will be clearly posted and easily visible at all 
times. There should be OSHA posters prominently displayed and warning signs posted for any known or 
potential hazard(s) present. M aterial Safety Data Sheets (M SDS) must be available on the jo b  site at all times.

8.2 Hazardous Substances
Applicable Standards:

OSHA 29 CFR 1926.53 & 1910.1200
Conti SOP 41, Hazard Communication Program .f

When hazardous substances are used in the workplace, the hazard communication program  dealing with 
Material Safety Data Sheets (M SDS), labeling and employee training w ill be in operation. M SDS materials 
will be readily available for each hazardous substance used. A training program plus regular question and 
answer sessions on dealing w ith hazardous materials will be  given to  keep employees informed. The program 
will include an explanation o f  what an MSDS is and how to use and obtain one; MSDS contents for each 
hazardous substance or class o f  substances; explanation o f  the "Right to Know"; identification o f where 
employees can see the employer's written hazard communication program and where hazardous substances are 
present in their w ork area; the health hazards of substances in the work area, how to detect their presence, and 
specific protective measures to be used; as well as informing them o f hazards o f non-routine tasks and 
unlabeled pipes.
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8.3 Fall Protection

Applicable Standards:
OSHA 29 CFR 1926.500. 501, 502, 503; 1926.106 
Conti SOP 20, Fall Protection Program

To access high and low places on jobsites, a variety o f equipment may be used such as ladders, scaffolding, 
suspended platforms, aerial lifts, stairways, and climbing lines. The use o f these access systems often presents 
fall hazards. In addition, employees may be exposed to falls while working on elevated structures, climbing 
onto and o ff o f equipment, and even while walking by falling through holes or by slipping or tripping.

To protect employees when they are exposed to fall hazards, some form of fall protection m ust be used. The 
most common forms o f  fall protection are guardrails, personal fall arrest systems, hole covers, and safety nets. 
Any one or all o f these forms o f fall protection may be used on construction worksites. The current OSHA 
standards also require that employees receive training regarding fall protection issues, and that the training is 
documented. An alternate fall arrest program may be implemented in cases where none o f the traditional 
methods of fall protection are feasible. Components o f our fall protection plans are listed below:

Personal Fall Arrest System  - The three main parts o f a personal fall arrest system are the body belt or harness, 
the lanyard/lifeline, and a suitable anchorage. Particular attention must be paid to the anchorage point(s) to 
ensure that they are capable o f supporting 5,000 lb. (22.2 kN) or two times the maximum load on an engineered 
system.

Guardrail Systems - Guardrail systems consist of a toprail, midrail, and if  necessary a toeboard. Guardrail 
systems can be made o f  various materials.

Safety Nets - Safety nets need to be provided for all workplaces 25 ft (7.6 m) or more above surfaces where the 
use of ladders, scaffolds, catch platforms, temporary floors, safety lines, or safety belts is impractical. Safety 
nets must extend 8 ft (2.4 m) beyond the edge of the surface where employees are exposed. N ets will be hung 
no more than 25 ft (7.6 m) below the work surface with sufficient clearance to prevent user's contact with the 
surfaces or structures below. Safety nets must be impact load tested prior to commencing operations.

Training  - All employees m ust receive training on the nature o f  the fall hazards at the site and on how to avoid 
falls. Employees should be familiar with the use o f  all personal fall arrest systems and m ust wear the 
equipment when necessary.

The requirements o f all applicable OSHA regulations notwithstanding, the minimum fall protection 
requirements on our projects may include the following:

■ All fall protection systems must meet the requirements o f Part 1926, Subpart M.
■ For situations where lifelines are interrupted, double lanyards are necessary to ensure that the worker is 

continuously protected from falling by attaching one lanyard ahead o f the discontinuity prior to unhooking 
the trailing lanyard,

“ Climbing on forms, false work, or the structure to gain access to work areas is expressly prohibited.
However, it is not intended to prohibit the use of ladders for access to work areas, provided the operation is 
in compliance with OSHA Part 1926 Subpart X and other relevant requirements.

■ Where scaffolds are necessary to provide temporary access to work areas, they must be in compliance with 
§1926.451. Scaffolds must include a toprail, midrail, and toeboard in compliance with 1926.451, on all 
open sides and ends. Personal fall arrest systems meeting the criteria o f Part 1926 Subpart M  are required 
to protect workers during installation and removal o f the railings, and in situations where physical 
restrictions preclude installation o f a standard railing.
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* Fall protection is required for open sides or ends o f  roofs and for openings in floors, as required in Part 
1926 Subpart M. In no case will a height of fall 6 ft (1829 mm) or greater from the side, end, o r opening in 
a floor remain unprotected.

■ All workers in approved personnel aerial lifts must use a personal fall arrest system meeting the criteria o f 
Part 1926 Subpart M, with the lanyard attached to the boom or basket, as required by OSHA 1926.556.

■ Because falls from structural members constitute a serious and clearly recognizable hazard, fall protection 
for all steel or concrete beams and other structural elements must be in place prior to erection. This will 
provide fall protection for workers involved in the initial erection and in subsequent operations until the 
deck forms are in place. This fall protection will consist o f  personal fall arrest systems, safety nets, or other 
means meeting the requirements o f  Part 1926 Subpart M.

■ During the initial connection o f  structural elements, workers exposed to moving members will be required 
to tie off only if  they are not exposed to a greater risk from the moving member. Initial connection is 
defined as that period during placement or removal o f  structural members while the member is supported by 
a crane or other lifting device.

* Instances in which it is impossible to provide fall protection for workers are rare. Where an individual 
worker must rig the fall protection system, and it cannot be accomplished from an aerial lift o r  by tying-off 
to the existing structure, momentary exposure to a fall hazard may be unavoidable. It is essential that 
adequate planning o f  construction procedures minimize such occurrence of unprotected exposure to fall 
hazards. It is equally essential that the fall protection systems utilized actually enhance safety, rather than 
creating a secondary hazard.

8.4 Electrical
Applicable Standards:

OSHA 29 CFR 1926.400 through 449, 1910.301 through 399, 1926.550(a)(15)
Conti SOP 40, Electrical Procedures

Electricity is a serious workplace hazard that must be respected at all times. It is important to remember that 
exposure to even a little electric current can kill! The best protection around electricity is distance-am ple 
distance between the worker and the conductive materials. The following safe work practices and procedures 
will help prevent electrical accidents on the jobsite.

Workers should observe and strictly obey all warning and danger signs around electrical apparatus. They 
should never close a switch that has a danger tag on it signed by or placed there by someone else. Untrained 
people must not open any electrical enclosures. The one exception is that the door on a circuit breaker panel 
board may be opened to operate the switches, but other types o f  electrical enclosures should not be opened.

>it ■

Extension cords or any power tools or equipment must not be used when the cords are frayed, w orn'but, or the 
wires are bare. Defective equipment should be reported to the supervisor and turned in for repair. Report all 
unguarded or broken light bulbs. Do not hang lights by their cords unless the light was designed to be 
suspended in that manner.

Installation Safety Requirem ents: Live parts o f  electrical equipment operating at 50 volts or more must be 
guarded against accidental contact. Entrance to rooms and other guarded locations containing exposed live 
parts must be marked with conspicuous warning signs forbidding unqualified persons from entering. All pull 
boxes and breaker boxes m ust be labeled to indicate the equipment they switch. Electric installations that 
exceed 600 volts and that are open to unqualified persons must be made with metal-enclosed equipment or 
enclosed in a vault or area controlled by a lock. In addition, equipment must be marked with appropriate 
caution signs.

Contract If HH 235.323 Work Order 001 ________
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Conductors and equipment must be protected from overcurrent in accordance with their ability to safely 
conduct current, and the conductors must have sufficient current carrying capacity to carry the load. Fuses and 
circuit breakers must also be located or shielded so that employees wilJ not be burned or otherwise injured by 
their operation.

All wiring components and utilization equipment in hazardous locations must be maintained in  a  explosion- 
proof condition without loose or missing screws, gaskets, threaded connections, seals, or other impairments to a 
tight condition. Unless identified for use in the operating environment, no conductors or equipment can be 
located:

■ In damp or wet locations.
* Where exposed to gases, fumes, vapors, liquids, or other agents having a deteriorating effect on the 

conductors or equipment.
■ Where exposed to excessive temperatures.

Ground Fault Circuit Interrupters To ensure electrical safety from shocks on all construction sites, all 120- 
volt, single-phase, 15- and 20-amp receptacle outlets m ust be protected by ground fault circuit interrupters 
(GFCIs), or assured equipment grounding conductor program must be established. In an assured equipment 
grounding program, one or more com petent persons must be designated to implement and enforce the 
following assured equipment grounding safety procedures at all construction jobsites.

Each 120-volt extension cord, tool, piece o f equipment, and receptacle needs to be inspected and tested before 
first use, before equipment is returned to service following repairs, before equipment is used after any incident 
that can be reasonably suspected to have caused damage.

Each extension cord, tool, or piece of equipment should be visually inspected by the user before each day’s use 
to determine signs o f damage. Equipment found to be damaged or defective (frayed or damaged insulation, 
crushed cable, loose or missing covers or screws, and missing ground prong on plugs, etc.) must not be used 
until repaired. Equipment suspected to be damaged or defective should be inspected and tested prior to use.

Overhead Transmission a n d  Distribution L ines - A significant hazard on construction jobsites is the accidental 
contact o f moving equipment with live overhead power distribution and service lines. Where work must be 
done near live lines, the movement o f all equipment such as cranes, excavators and other equipment must be 
guided by an observer who can observe the clearance o f  the equipment from energized lines and give timely 
warning to equipment operators. The minimum clearance between live lines and any jobsite equipment is 10 ft 
(3.0 m), and the clearance increases w ith increasing line voltages.

■ h

8.5 Lockout and Tagout
Applicable Standards:

OSHA 29 CFR 1926.417 & 1910.147
Conti SOP 28, Lockout/Tagout (Hazardous Energy) Procedures)

W henever maintenance, servicing, or repairs are done to equipment, tools and machinery, there is a potential 
for injury from the accidental energization or movement o f the equipment. Prior to beginning any work on 
equipment, steps must be taken to identify the energy sources present in the equipment, and to ensure that the 
energy sources are neutralized.

Hazardous energy sources fall into categories such as electrical, pneumatic, hydraulic, and potential (gravity, 
springs, etc.). One simple control in the construction industry has been to unplug cord-connected equipment. 
Vehicles and other motorized equipment can be protected from accidental starting by disconnecting the battery.
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Other controls include the use o f  identifiable padlocks on disconnects, breaker switches, and valves. Stored 
energy has the potential for release with great kinetic force and potential for injury

All machinery or equipment capable o f  movement must be de-energized or disengaged and blocked or locked 
out during cleaning, servicing, adjusting or setting up operations, whenever required. The lockout procedure 
requires that stored energy (i.e. mechanical, hydraulic, air) be released or blocked before equipm ent is locked 
out for repairs. Appropriate employees are provided with individually keyed personal safety locks. Employees 
are required to keep personal control o f  their key(s) while they have safety locks in use. Employees must check 
the safety of the lockout by attempting a start up after making sure no one is exposed. W here the power 
disconnector does not also disconnect the electrical control circuit, the appropriate electrical enclosures must be 
identified. The control circuit can also be disconnected and locked out.

Temporary electrical service installation and will be performed by a qualified electrician. W ork m ay only be 
performed oil de-energized equipment. Lockout/Tagout procedures will be implemented to assure the safety o f 
personnel during electrical work activities.

Underground electric lines will be located and clearly marked. These utilities will be protected, removed or 
relocated as needed to do the work safely. The excavation work will not be allowed to endanger the 
underground utility or the people doing the work. Barricades, shoring, or other supports as needed will protect 
utilities left in place that are exposed by the excavation

8.6 Scaffolds
Applicable Standards:

OSHA 29 CFR 1926.451 through 454 
Conti SOP 34, Scaffolds Procedures

Use o f scaffolds exposes workers to a number of different hazards. According to OSHA, the two predominant 
hazards when working on scaffolds are falling from the scaffold and being struck by a falling object while 
working on or below a scaffold. The falls are most commonly caused by either the planking or scaffold support 
structures giving way, or by falling off the edges o f  the work platforms. In addition to the fall hazards, workers 
have been electrocuted when either the scaffold structures or conductive tools and materials being used on the 
scaffold have come into contact with electrical sources.

In the OSHA standards all scaffolds are divided into two general classes: supported scaffolds o r suspension 
scaffolds. A supported scaffold means “one or more platforms supported by outrigger beams, brackets, poles, 
legs, uprights, posts, frames, or similar rigid support.” A  suspension scaffold is defined as “one^or more 
platforms suspended by ropes or other non-rigid means from an overhead structure(s). ”

A key requirement in the OSHA standards is that scaffolds can only be erected, moved, dismantled, or altered 
under the supervision o f  a competent person. Such activities can only be performed by experienced and trained 
employees that are selected by the competent person. Other duties o f  the competent person include:

■ Determining i f  scaffold components from different manufacturers can be used together.
* Determining i f  galvanic actions are taking place when scaffolding materials o f dissimilar m etals are used 

together.
* Inspecting the inboard connections o f  outriggers to support structures before using suspension scaffolds.
■ Inspecting wire ropes on suspension scaffolds before and after every shift.
■ Evaluating how to keep suspension scaffolds from swaying.
* Determining whether and how a safe means of access can be provided to scaffold erectors.
■ Determining when the weather is too severe to work on scaffolds.
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* Determining when and how fall protection can be provided to employees erecting and dismantling 
scaffolds.

“ Inspecting manila and synthetic ropes used as toprails and midrails for strength requirements as frequently 
as necessary.

■ Providing work skills and safety training to all employees in scaffold work.

The general requirements for all scaffolds are covered in 1926.451, Guidance regarding scaffold capacities,
platform construction, access, use, and fall protection are covered in this section. There are also generic criteria
for all supported and suspended scaffolds, Some highlights o f  this section, including the following points:

a Each scaffold and scaffold component must be capable o f  supporting, without failure, its own weight and at 
least four times the maximum intended load applied or transmitted to it.

* Each suspension rope, including connecting hardware, used on adjustable suspension scaffolds will be 
capable of supporting, without failure, at least six times the maximum intended load applied or transmitted 
to that rope.

* Scaffolds must be designed by a qualified person and will be constructed and loaded in accordance with 
that design.

■ Each platform will be fully planked or decked between the front uprights and the guardrails a t the rear o f 
the scaffold. The front edge o f all platforms will not be more than 14 in (34.3 cm) from the face o f  the 
work, unless employees are provided some form o f  fall protection. Each end o f a platform, unless it is 
cleated or hooked, m ust extend over the centerline of its support at least 6 in (15.2 cm) to ensure that the 
platform does not slip o ff its support,

* When a supported scaffold height-to-base-wndth ratio exceeds four to one (4:1), the scaffold must be 
restrained from tipping by guying, tying, bracing, or equivalent means.

* Supported scaffold poles, legs, posts, frames, and uprights will bear on base plates, mud sills, or other 
adequate firm foundation. Footings will be level, sound, rigid, and capable of supporting the loaded 
scaffold without settling or displacement.

■ Suspension scaffold outriggers must securely support the scaffold. Requirements for outrigger connections 
to the roof or deck, counterweights, outrigger beams, wire ropes, hoists, and other suspension scaffold 
support devices are given in 1926.451(d).

■ When scaffold platforms are more than 2 ft (0.6 m) above or below  a point o f access, portable ladders, 
hook-on ladders, stair towers (scaffold stairways/towers), stairway-type ladders (such as ladder stands), 
ramps, walkways, integral prefabricated scaffold access, or direct access from another scaffold, structure, 
personnel hoist, or similar surface will be used. Crossbraces will not be used as a means o f  access.

* Safe means of access for each employee erecting or dismantling a scaffold (using the devices or methods 
above) must be provided, where the provision o f safe access is feasible and does not p re se n t^  greater 
hazard, The competent person must determine the feasibility and safety of providing the variousrineans of 
access.

* Scaffolds will not be moved horizontally while employees are on them, unless the scaffolds have been 
specifically designed for such movement.

* Scaffolds will not be erected, used, dismantled, altered, or moved such that they or any conductive material 
handled on them might come closer to exposed and energized power lines than 10 ft (3,0 m) plus 4 in (10.2 
cm) for each 1 kilovolt (kv) o f  line voltage greater than 50 kv. For live insulated lines with less than 300 
volts, the minimum distance will be 3 ft (0.9 m). Where possible, electrical lines should be de-energized or 
moved prior to the erection and use of scaffolds near the lines.

■ Ladders will not be used on scaffolds to increase the working level height o f employees. Ladders may, 
under certain circumstances, be used on “large area scaffolds.” A  large area scaffold is a supported scaffold 
erected over substantially the entire work area.

■ Each employee on a scaffold more than 10 ft (3.0 m) above a lower level will be protected from falling to 
that lower level. Guardrail and/or personal fall arrest systems must be used as a means o f  fall protection.
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* To the extent feasible and safe, each employee erecting or dismantling a supported scaffold must be 
provided fall protection. The competent person must determine the feasibility and safety o f  providing the 
fall protection during supported scaffold erection. During the deployment o f suspension scaffolds, fall 
protection must also be provided whenever employees are exposed to a fall o f 6 ft (1.8 m) or more.

■ In addition to wearing hardhats, each employee on a scaffold will be provided with additional protection 
from falling hand tools, debris, and other small objects through the installation o f toeboards, screens, or 
guardrail systems, or through the erection of debris nets, catch platforms, or canopy structures that contain 
or deflect the falling objects. Alternatively, employees must be kept out o f areas where falling objects may 
strike them.
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The scaffold standard requires general training for all employees who perform work while on scaffolds. These 
employees must be trained by a qualified person, and the training will include information about the nature o f 
the electrical hazards, fall hazards, and falling object hazards associated with working on scaffolds. Additional 
training must be provided to those employees involved in erecting, disassembling, moving, operating, repairing, 
maintaining, or inspecting a  scaffold. This additional training must be provided by a competent person, and 
will cover the safe means for accomplishing the tasks above. The training must also focus on the need for 
access provisions and fall protection during scaffold set-up, take-down, and maintenance activities.

8.7 M otor Vehicles A nd M echanized  E quipm ent

Applicable Standards:
OSHA 29 CFR 1926.600 through 606, 1926.1000 through 1003 
Conti SOP 30, Motor Vehicles and Mechanized Equipment

M any potential hazards are associated with the use o f  motor vehicles and mechanized equipment on 
construction projects. Motor vehicles may be involved in accidents due to mechanical failures or operator 
errors, resulting in injuries to operators themselves or to bystanders. To minimize accidents resulting from the 
use of motor vehicles, the following safety procedures need to be implemented and enforced on all company 
projects:

All equipment left unattended at night, adjacent to highways or construction areas, should have lights, 
reflectors, and/or barricades to identify location o f the equipment.
Supervisory personnel will ensure that all machinery and equipment is inspected prior to each use to verify 
that it is in safe operating condition.
Rated load capacities and recommended rules o f operation must be conspicuously posted on all equipment 
at the operator's station.
Wire rope must be taken out o f  service when one o f  the following conditions exist: . f
■ In running ropes, six random distributed broken wires in one lay or three broken wires in one strand or 

one lay.
* Wear o f  one-third the original diameter or outside individual wires.
■ Kinking, crushing, hoist caging, heat damage, or any other damage resulting in distortion o f  the rope

structure.
* In standing ropes, more than two broken wires in one lay in sections beyond connections, o r more than 

one broken wire at an end connection.
A fire extinguisher o f  5 BC rating or higher should be available at all operator stations. W here ordinary 
combustible materials (wood, paper, plastics) are present, an extinguisher suitable for class A  fires should 
also be available for use.
When vehicles or mobile equipment are stopped or parked, the parking brake must be s e t  Equipment on
inclines must have the wheels chocked as well as the parking brake set.
All vehicles or combinations o f  vehicles must have in operable condition at least:
* Two headlights.
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Two taillights.
Brake lights.
Audible warning device at operator's station.
Seat belts properly installed.
Appropriate number o f seats for occupants.
Service, parking, and emergency brake system.

Operators should not travel in reverse with motor equipment having an obstructed rear view unless:
The vehicle is equipped with an audible, functioning reverse signal alarm.
The vehicle is backed up only under the guidance o f an observer who says that it is safe to do so.

Only those trained in the use o f a specific type o f machinery should be allowed to operate the machinery. 
Operators o f heavy equipment and trucks greater than 26,000 lbs (11,794 kg) gross vehicle w eight used in 
traffic must have a commercial drivers license.
Materials handling equipment such as scrapers, front-end loaders, dozers, and similar equipment must be 
provided with Rollover Protective Structures (ROPS).
Accessible areas within the swing radius o f cranes, backhoes, and other rotating machinery need to be 
barricaded to prevent employees from being struck or crushed by the rotating parts of the machinery or their 
loads.
Employees should no t ride on or in motor vehicles unless seats with seat belts are provided.

8.8 Hand And Power Tools
Applicable Standards;

OSHA 29 CFR 1926.300 through 307
Conti SOP 25, Hand and Power Tool Operating Procedures

Tools are such a common part o f  construction work that it is difficult to remember that they may pose hazards. 
W orkers must learn to recognize the hazards associated with the different types of tools and the safety 
precautions necessary to prevent injuries from those hazards. To prevent accidents resulting from  the use of 
hand- and power-operated hand tools, management personnel need to implement and enforce the following safe 
work procedures on all construction jobsites.

Broken, defective, burned, or mushroomed tools should not be used. They should be reported and turned in for 
replacement. The proper tool and equipment should be selected and used for each task. For example, a wrench 
should not be used as a hammer or a screwdriver as a ch ise l Leaving tools on scaffolds, ladders, or any 
overhead working surfaces is hazardous because they may fa ll Racks, bins, hooks, or other suitable storage 
space must be provided to permit convenient arrangement o f  tools. Striking two hardened steel surfaces 
together is hazardous because pieces o f metal may break off; i.e., two hammers, or a hammer and hardened steel 
shafts should not be struck together. The practice o f throwing tools from one location to another; from one 
employee to another, or dropping them to lower levels will be prohibited. When it is necessary to pass tools or 
material under the above conditions, suitable containers and/or ropes must be used.

W ooden tool handles must be sound, smooth, and in good condition and securely fastened to the to o l Shatp- 
edged or pointed tools should never be carried in employee's pockets. Only non-sparking tools w ill be used in 
locations where sources o f  ignition may cause a fire or explosion. Tools requiring heat treating should be 
tempered, formed, dressed, and sharpened by workmen experienced in these operations. Tools designed to 
accommodate guards must be equipped with such guards when in use.

All rotating, reciprocating or moving parts o f equipment (belts, gears, shafts, flywheels, etc.) must be guarded 
to prevent contact by employees using such equipment. Guarding must meet requirements set forth in ANSI 
B 15.1-1953. AH hand-held power tools (e.g., circular saws, chain saws, and percussion tools) without a 
positive accessory holding means must be equipped with a constant pressure switch that will shut o f f  the power
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when pressure is released. A positive "on-off control must be provided on platen sanders, grinders with 
wheels 2 in in diameter or less, routers, planers, laminate trimmers, nibblers, shears, scroll saws, and jigsaws 
with blade shanks [A  in wide or less.
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A momentary contact "on -o ff control must be provided on all hand-held powered drills, tapers, fasteners 
drivers, horizontal, vertical and angle grinders with wheels greater than 2 in in diameter. Besides safety hazards, 
the use o f power tools sometimes creates potential health hazards as well. The use of jackhammer and chiseling 
equipment often results in silica and nuisance dust exposures that can sometimes be controlled by wetting the 
w ork surfaces. Many times, however, the use o f  dust/mist respirators is required to prevent overexposures.

In addition to dust hazards, the hand vibration inherent in the use o f  some power tools may result in a restriction 
o f  bloodflow to the hands and fingers, causing numbness or tingling. I f  workers consistently experience these 
symptoms after the use o f  power tools, they should contact their supervisor so that steps may be taken to 
prevent further harm to the nerves and blood vessels in their hands. The use o f a different tool, changes to the 
offending tool to reduce vibrations, and/or the use o f  special gloves may be recommended to deal with the 
vibration problems.

E lectric Tools - Electric tools present several dangers to the user; the most serious is the possibility o f 
electrocution. The following safe work procedures for electric tools must be implemented and enforced at all 
company construction projects. Tools must: (1) have a three-wire cord with ground and be grounded, or (2) be 
double insulated, or (3) be powered by a low-voltage isolation transformer. A Ground Fault Circuit Interrupter 
(GFCI) must be used or the tool must be double-insulated to prevent the worker from electrical shock hazards. 
N ever remove the third prong from the plug. Electric tools should be operated within their design limitations.

In general, gloves and safety footwear are recommended during use of electric tools. However, gloves should 
not be worn when they are a potential entanglement hazard with reciprocating or rotating tools.
W hen not in use, tools should be stored in a dry place. Electric tools should not be used in dam p or wet 
locations.

Powered Abrasive Wheel Tools - Power abrasive wheel tools present a special safety problem because they 
may throw off flying fragments. The following safe work procedures for powered abrasive wheel tools need to 
be implemented and enforced at all company construction projects. Portable grinding tools must be equipped 
w ith safety guards to protect workers from flying fragments as well as the moving wheel surface. Inspecting 
and sound- or ring-testing abrasive wheels prior to mounting is required to ensure that they are free from  cracks 
or defects. Checking to ensure that the abrasive wheel RPM  rating is appropriate for the tool w ill also help 
prevent wheel failures. The following work rales are appropriate for using a powered grinder: r

* Always use eye protection and a face shield.
■ Turn off the power when not in use.
* Never clamp a hand-held grinder in a vise.
■ To prevent the wheel from cracking, the user should ensure that it fits freely on the spindle.
* Grinding wheel users should never stand directly in front o f  the wheel during start-up because there is

always a possibility that the wheel may disintegrate (explode) when accelerating to full speed.

P neum atic Tools -  Pneumatic tools are powered by compressed air and include chippers, drills, hammers, and 
sanders. The following safe work procedures for pneumatic tools must be implemented and enforced at all 
company construction projects. Pneumatic tools that shoot nails, rivets, or staples and operate a t pressures 
more than 100 lbs/in2 must be equipped with a special device to keep fasteners from being ejected unless the 
muzzle is pressed against the work surface. Eye protection is required and face protection recommended for 
employees working with pneumatic tools.
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Hearing protection is required when working with noisy tools such as jackhammers. When using pneumatic 
tools, users should check to see that the tools are fastened securely to the hose to prevent the hose from 
becoming disconnected. All hoses exceeding 'A in inside diameter must have a safety device at the supply 
source or branch line to reduce pressure in the event o f hose failure.

Airless spray guns that atomize paints and fluids at high pressures (1,000 lbs or more per in2) must be equipped 
with automatic or visual manual safety devices that will prevent pulling the trigger until the safety device is 
manually released. Workers operating a jackhammer are required to wear safety glasses, safety footwear, and 
hearing protection. Compressed air guns should never be pointed toward anyone. A safety clip or retainer must 
be installed to prevent attachments from being unintentionally shot from the barrel of the tool.

Liquid-Fueled Tools - Liquid-fueled tools are usually powered by gasoline. Vapors that can bum  or explode 
and give off dangerous exhaust gases are the most serious hazards associated with liquid-fuel tools. The 
following safe work procedures for liquid-fueled tools need to be implemented and enforced at all company 
construction projects.

Gas or fuel should be handled, transported, and stored in approved flammable liquid containers. These 
containers, also known as safety cans, are no more than 5 gallons in capacity and have a spring-closing lid and 
spout cover that will safely relieve internal pressure when subjected to fire exposure. Before refilling the tank 
for a  fuel-powered tool, the user must shut down the engine and allow it to cool to prevent accidental ignition of 
hazardous vapors. Effective ventilation and/or personal protective equipment is necessary when using a fuel- 
powered tool inside a closed area. Fire extinguishers must be readily available in the work area.

Powder-Actuated Tools Powder-actuated tools operate like a loaded gun and should be treated w ith the same 
respect and precautions. Only assigned, qualified operators should operate powder-actuated tools. The 
following safe work practices and procedures for powder-actuated tools need to be implemented and enforced 
at all company construction projects. All powder-actuated tools must meet ANSI A 10.3 requirements for 
design, operation, and maintenance. Powder-actuated tools m ust never be used in an explosive or flammable 
atmosphere. Before using a powder-actuated tool, the worker should inspect it to determine that it is clean, that 
all m oving parts operate freely, and that the barrel is free from obstructions.

Never point the tool at anyone. Do not load a tool unless it is to be used immediately. Never leave a loaded 
tool unattended, especially where it would be available to unauthorized persons. Suitable eye and face 
protection is essential when using a  powder-actuated tool. In case o f misfire, the operator should hold the tool 
in the operating position for at least 30 seconds, then attempt to operate the tool for a second time. I f  the tool 
misfires again, wait another 30 seconds (still holding the tool in the operating position) and then proceed to 
remove the explosive load from the tool in strict accordance with the manufacturer's instructions. iff

I f  the tool develops a defect during use, it should be tagged and taken out o f  service immediately until it is 
properly repaired. Warning signs should be posted within the area o f operation of any powder-actuated tool. 
Powder-actuated tool operators m ust be qualified and carry a  card certifying this fact at all times. Failure to 
comply with any or all safety procedures governing the use o f  powder-actuated tools will be sufficient cause for 
the immediate revocation o f  the operator's card.

8.9 Fire Protection And Prevention
Applicable Standards:

OSHA 29 CFR 1926.150 through 159
Conti SOP 21, Fire Prevention and Protection Procedures
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Fire on construction projects is a constant hazard that can cause loss o f life, equipment and material. To assist 
in preventing fires on construction projects, all personnel must comply with the following safe w ork  practices 
and procedures:

F ire Protection- Access to all available firefighting equipment must be maintained at all times. Firefighting 
equipment must be inspected monthly and maintained in operating condition. Defective o r exhausted 
equipment must be replaced immediately. All firefighting equipment should be conspicuously located at each 
jobsite. One fire extinguisher, rated not less than 2A, should be provided for each 3,000 sq ft o f  the protected 
w ork area. Travel distance from any point o f  the protected area to the nearest fire extinguisher m ust not exceed 
100 ft. Extinguisher exposed to freezing conditions will be protected from freezing. Employees should not 
remove or tamper with fire extinguishers installed on equipment or vehicles or in other locations unless 
authorized to do so or in case o f  fire. After using a fire extinguisher, it must be recharged or replaced with 
another fully charged extinguisher. Extinguishers must be selected based on the anticipated fire hazards. To 
aid in the proper selection o f fire extinguishers, the classes o f fires are as follows:

■ Class A (wood, paper, trash) - use water, dry chemical, or foam extinguisher.
■ Class B (flammable liquids, gas, oil, paints, grease) - use foam, carbon dioxide, or d ry  chemical 

extinguisher.
■ Class C (electrical) - use carbon dioxide or dry chemical extinguisher.
■ Class D  (combustible metals) - use dry powder extinguisher only.

F ire Prevention - Internal combustion engine-powered equipment should be located so that exhausts are away 
from combustible materials. Smoking is prohibited at all projects. Project will be conspicuously posted: "No 
Smoking or Open Flame." Portable battery-powered lighting equipment must be approved for the type o f  
hazardous locations encountered. Combustible materials must be piled no higher than 20 ft (6 .1 m). Depending 
on the stability o f the material being piled, this height may be reduced.

Portable fire extinguishing equipment, suitable for anticipated fire hazards on the jobsite, must be provided at 
convenient, conspicuously accessible locations. Firefighting equipment must be kept free from  obstacles, 
equipment, materials, and debris that could delay emergency use o f  such equipment. Employees should 
familiarize themselves w ith the location and use o f the project's firefighting equipment. All oily rags, waste, 
and similar combustible materials must be placed in metal containers. The containers must be emptied on a 
daily basis. Storage o f  flammable substances on equipment or vehicles should be prohibited unless such unit 
has adequate storage area designed for such use.

F lam m able and Combustible L iquids  - Explosive liquids, such as gasoline, will not be used as,.cleaning 
agents. Gasoline and similar combustible liquids must be stored, transported, and handled in approved and 
labeled containers in well-ventilated areas free from heat sources. Approved wooden or metal storage cabinets 
m ust be labeled in conspicuous lettering: "Flammable-Keep Fire Away." Storage in an approved storage 
cabinet should not exceed 60 gallons o f flammable or 120 gallons o f  combustible liquids. Storage o f  containers 
w ill not exceed 1,100 gallons in any one pile or area. Separate piles or groups o f  containers by a 5 ft clearance. 
N ever place a pile or group within 20 ft of a building. A 12 ft wide access way must be provided within 200 ft 
o f  each container pile to permit approach o f fire control apparatus.

T he use o f  flammable liquids and spray finishing needs to conform to the requirements o f  1926.66 and 
1926.152. Paints and reducers should be stored away from heat sources and out of the sun. A irless spray 
painting apparatus should be o f  a type approved for hazardous locations. Any electrically or fuel-powered 
equipm ent used to  mix, convey, and spray flammable and combustible liquids must carry an approval from a 
nationally recognized testing laboratory. Pneumatically operated equipment is usually suitable for use with 
flammable and combustible finishes.
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Fire Extinguishers - Portable fire extinguishers are provided in adequate number and type (10 lb. ABC) and 
are located throughout the site. Fire extinguishers are located in readily accessible locations. Fire extinguishers 
are recharged regularly and the date o f last inspection noted on their tags. Extinguishers should be placed free 
from obstructions or blockage. All extinguishers must be fully charged and in their designated places unless in 
use. All employees are periodically instructed in the use of extinguishers and fire protection procedures. Fire 
Extinguishers will be located in the following areas:

■ Support Zone (Field): (1) 10 lb ABC multipurpose dry chemical type fire extinguishers.
■ Decontamination Reduction Zone: (2) 10 lb ABC multipurpose dry chemical type fire extinguishers.
■ Exclusion Zone: (1) 10 lb ABC multipurpose dry chemical type fire extinguishers.
■ Equipment: All o f Conti's heavy equipment are supplied with ABC multipurpose dry chemical type fire

extinguishers. ABC type fire extinguishers can also be found in all vehicles.

8.10 Sanitation
Applicable Standard:

OSHA 29 CFR 1926.51
Conti SOP 33, Sanitation Procedures

Employees should not be required to perform work under unsanitary conditions. Adequate supplies o f  potable 
water will be provided at the jobsite. Containers used for drinking water will be clearly marked and not used 
for any other purpose. Cups must not be shared by employees. Outlets for non-potable water (i.e., firefighting 
purposes) are not to be used by employees for drinking, washing, or cooking purposes. All construction 
projects must have an adequate number o f toilets on the jobsite Hand washing facilities need to be provided in 
near proximity to the jobsite. Hand washing facilities should also be present when employees are applying 
paints, coatings, herbicides, and insecticides or in other operations where contaminants may be harmful to the 
employees.

8.11 Confined Space Entry
Applicable Standards:

OSHA 29 CFR 1910.146, 1926.21(b)(6)
Conti SOP 15, Confined Space Entry Procedures

A  confined space is a space that; is large enough and so configured that an employee can physically enter and 
perform assigned work, has limited or restricted means for entry or exit (for example, tanks, vessels, silos, 
storage bins, hoppers, vaults, and pits) and is not designed for continuous employee occupancy^ Simply 
working in a confined space is not necessarily a hazard. However, i f  certain hazardous conditions exi6t prior to, 
or are created during entry, then the confined space must be treated with utmost care.

Conditions that make a confined space especially dangerous (i.e., make it a permit-required space) are that the 
confined space:

* Contains or has the potential to contain a hazardous atmosphere.
* Contains a material that has the potential for engulfing an entrant.
■ Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly converging 

walls or by a floor that slopes downward and tapers to a smaller cross-section.
■ Contains any other recognized serious safety or health hazard.

A  hazardous atmosphere includes spaces that may expose employees to flammable gases, vapors, mists, or 
dusts; to an oxygen deficiency (<19.5 percent) or oxygen enriched environment (>23.5 percent); to air
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contaminants in excess o f  the PEL, or to any other atmospheric condition that is an immediate danger to  life 
and health (IDLH).

When a permit-required space is present, the following hierarchy o f controls should be used on the space:

■ Avoid entry.
■ Eliminate the hazards that make the confined space a permit-required space. Ventilation, lockout/tagout, 

block and bleed, and other procedures can be used to eliminate hazards. Hazard elimination must be 
verified by air monitoring and other test procedures.

■ Eliminate the hazards to the point that only atmospheric hazards remain. Use the "atmospheric hazard 
only" procedures entry system discussed in 1910.146(c)(5).

■ Minimize and control hazards to  the fullest extent possible, and enter only after the requirements of a full 
permit entry have been satisfied.

Employees must receive training on confined spaces so that they will acquire the understanding, knowledge, 
and skills necessary for a safe entry into the confined space. Confined space training should be documented.

8.12 Welding And Cutting
Applicable Standards:

OSHA 29 CFR 1926.350 through 354
Conti SOP 14, Compressed Gas Cylinder (Welding and Cutting) Procedures

Welding and cutting operations present various safety and health hazards. Welding and cutting operations on 
lead-painted surfaces often create lead fumes by "boiling o ff ' the lead. These lead fumes may cause lead 
poisoning i f  inhaled o r ingested in excessive amounts. Other metal fumes such as iron oxide, chromium, zinc, 
manganese, and cadmium may also be present during welding and cutting operations. Safety hazards such as 
fire may result in fatalities, serious injuries, and/or property damage. Therefore, in an effort to eliminate or 
reduce the hazards associated with welding and cutting operations, the following rules and procedures should 
be included and enforced in any welding safety program.

Welding and  Cutting  - Only qualified welders should be authorized to do welding, heating, or cutting. Inspect 
work areas for fire hazards and proper ventilation before welding or cutting. Avoid welding or cutting sparks 
and hot slag. Be alert to hot surfaces and avoid touching metal surfaces until they have cooled. Place 
compressed gas cylinders in an upright position and secure in place to prevent dropping or falling. Handle with 
extreme care and do not store near any sources of heat. Remove any combustibles when welding or cutting must 
be done. I f  removal is not feasible, cover combustibles with a noncombustible material. When welding near 
any combustible material, another employee must be posted to serve as a fire watch. Make sure this'person has 
a fire extinguisher available and keep him/her in the area after welding/cutting is completed until all danger o f 
fire is past.

A hot-work permit system may be used at some jobsites, such as welding in permit-required confined spaces 
containing hazardous materials. When working in the vicinity o f  welding operations, wear approved eyewear 
and avoid looking directly at the flash as serious flash bums could result. When opening valves on tanks that 
have regulators installed, be sure the pressure adjustment screw is all the way out and do not stand in front o f 
the regulator. An internal failure could rupture the regulator and cause the adjustment screw to become a 
missile. Primers, paints, and other coatings should be removed, where feasible, from the area to be heated and 
for at least 4 in on all sides.

Gas Welding and C utting  - When transporting, moving, and storing compressed gas cylinders, always ensure 
that the valve protection caps are in place and secured. Secure cylinders on a cradle, slingboard, or pallet when
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hoisting. Never hoist or transport the cylinders by means of magnet or choker slings. Move cylinders by tilting 
and rolling them on their bottom edges. Do not allow cylinders to be dropped, struck, or come into contact with 
other cylinders violently. Secure cylinders in an upright (vertical) position when transporting b y  powered 
vehicles. Do not hoist cylinders by lifting on the valve protection caps. Do not use bars under valves or valve 
protection caps to pry cylinders loose when frozen. Use warm, not boiling, water to thaw cylinders loose.
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Remove regulators and secure valve protection caps prior to moving cylinders, unless cylinders are firmly 
secured on a special carrier intended for transport. Close the cylinder valve when work is finished, when 
cylinders are empty, or when cylinders are moved at any time. Secure compressed gas cylinders in an upright 
position (vertical) except when cylinders are actually being hoisted or carried. Oxygen cylinders should be 
stored at least 20 ft from other combustible materials such as acetylene. Alternatively, oxygen and fuel gas 
cylinders may be separated by a 5 ft-high non-combustible barrier with at least a 30-minute fire resistance 
rating.

A rc  W elding and Cutting - Use only manual electrode holders that are specifically designed for arc welding 
and cutting. All current-carrying parts passing through the portion o f the holder must be fully insulated against 
the maximum voltage encountered to ground. All arc welding and cutting cables must be completely insulated, 
flexible type, and capable o f  handling the maximum current requirements o f the work in progress. Employees 
should report any defective equipment to their supervisor immediately and refrain from using such equipment. 
Shield all arc welding and cutting operations, whenever feasible, by noncombustible or flam eproof screens to 
protect employees and other persons working in the vicinity from the direct rays o f the arc.

Fire Prevention  - Welders should locate the nearest fire extinguisher in their work area in case of a fire 
emergency. Fire extinguishing equipment must be immediately available in the work area. Never use matches 
or cigarette lighters to light torches. Use only Motion lighters to light torches. Never strike an arc on gas 
cylinders. Move objects to be welded, cut, or heated to a designated safe location. If the objects cannot be 
readily moved, then all movable fire hazards in the vicinity must be taken to a safe place or otherwise protected. 
Fuel lines should have flashback arrestors. Do not weld, cut, or heat where the application o f flammable paints, 
or the presence of other flammable compounds, or heavy dust concentrations creates a hazard. Additional 
employees must be assigned to guard against fire while the actual welding, cutting, or heating is being 
performed when the operation is such that nonnal fire prevention precautions are not sufficient. Prior to 
applying heat to a drum, container, or hollow structure, provide a vent or opening to release any built-up 
pressure during the application of heat. Never cut, we id, or heat on drums, tanks, process lines, o r containers 
that have contained flammable liquids until they have been purged and cleaned.

8.13 Floor And Wall Openings &
Applicable Standards:

OSHA 29 CFR 1926.500 through 503
Conti SOP 36, Signs, Signaling, Tags and Barricade Procedures

All floor openings must be guarded by a standard railing and toeboards or cover. Ladderway floor openings or 
platforms must be guarded by standard railings with toeboards on all exposed sides, except at entrance to 
opening, where a swinging gate allows passage through the railing. Barricades for warning workers o f hazards 
must be at least 6 ft back from  the edge of the hazard and 42 in high. Hole covers must be strong enough to 
support possible loads and secured in place to prevent slipping. Guard all open-sided floors or platforms 6 ft 
(1.8 m) or more above the adjacent floor or ground level with a toprail, midrail, and toeboard. Guard all wall 
openings that have a drop o f  more than 4 ft (1.2 m), and where the bottom o f the opening is less than 3 ft (0.9 
m) above the working surface with a toprail, midrail, and toeboard. Do not store materials within 6 ft (1.8 m) o f  
floor openings or the roof.
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8.14 Trenching and Excavations
Applicable Standards:

OSHA 29 CFR 1926.650 through 652
Conti SOP 3 7, Trenching and Excavation Procedure

Trenching and excavation work presents a serious risk to all employees. The greatest risk is the cave-in o f  a 
trench or excavation. Cave-in accidents are much more likely to result in worker fatalities than any other 
excavation-related accidents. Other hazards include contact with buried utilities. Because o f  the hazards 
associated with excavation work, the following safe work practices and procedures will be implemented and 
enforced at all company construction projects:

* Remove or support all surface encumbrances whenever their location creates a hazard to employees.
■ Identify underground installation (e.g., sewer, utility, fuel) locations prior to opening an excavation. 

Contact utility companies or owners to advise on the proposed work and ask for the locations o f utility 
underground installations prior to opening an excavation. Additionally, the Underground Facilities 
Protection Organization (UFPO) can be contacted at 1 -800-962-7962 for assistance in identifying utilities in 
your area.

* Protect, support, or remove underground installations, as necessary, to safeguard employees working in 
open excavations.

> Structural ramps used by employees as a means of access or egress from excavations must be designed by a 
competent person.

* Structural ramps for access and egress o f  equipment must be designed by a competent person qualified in 
structural design.

* All excavations or trenches that are 4 ft (1.2 m) or more in depth m ust have a stairway, ladder, ramp, or 
other safe means o f access and egress within 25 ft (7.6 m) of travel in any direction.

■ The edges o f  a trench or excavation must be barricaded when the excavation is not readily seen because o f
plant growth or some other visual barrier.

* No employees are permitted underneath loads handled by lifting or digging equipment.
* A warning system (e.g., barricades, signals, or stop logs) must be used when mobile equipment is operated

adjacent to an excavation.
* Testing must be conducted in excavations where oxygen-deficient atmospheres exist or could reasonably be 

expected to exist before employees are permitted to enter excavations greater than. 4  ft (1.2 m) in depth.

Take adequate precautions, such as proper respiratory protection or ventilation, to prevent employee exposure 
to oxygen-deficient and other hazardous atmospheres. Emergency rescue equipment must be readily available 
where hazardous atmospheric conditions exist or may reasonably be expected to develop during wprk in an 
excavation. ; f

Never work in excavations where water has accumulated or is accumulating, unless adequate precautions have 
been taken to protect you against the hazards posed by water accumulation.

A  competent person must conduct inspections o f  excavations prior to the start o f  work and as necessary 
throughout each shift. Inspections must also be made after every rainstorm. Precautions must be taken before 
employees enter a trench o f any depth that shows signs of water accumulation or wall-sloughing due to 
moisture. Preventive precautions include the use o f  support or shield systems to prevent cave-ins, and the use 
o f  water removal pumps.

Trenches 5 ft or more in depth must be shored or sloped back to an angle o f  incline required to prevent cave- 
ins. The angle o f  incline required varies with differences in the soil type, environmental conditions o f
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exposure, and the application of surcharge loads. Any excavation in unstable soil may require shoring or 
sloping.

Backfilling and removal o f trench boxes or supports will progress together from the bottom o f the trench. 
Jacks, supports, or braces will be released slowly, and in unstable soil, ropes will be used to pull out the jacks 
and braces from above and clear o f  the excavation. Ail personnel will be clear o f the trench.

Materials must be placed 2 ft or more from the edge o f the excavation. Precautions must be taken to prevent 
such materials from falling into the excavation.

Contract 0 H H  235.323 Work Order 061 ^ ____

8.15 Stairways and Ladders
Applicable Standards:

OSHA 29 CFR 1926.1050 through 1060 
Conti SOP 27, Stairway and Ladder Procedures

Stairways and ladders are a major source o f injuries and fatalities among construction workers. Because o f  the 
potential hazards involved in using stairways and ladders, the following safety practices and procedures need to 
be implemented and enforced at all construction projects. Ladders that project into passageways or doorways 
where they could be struck by personnel, moving equipment, or materials being handled must be secured to 
prevent accidental displacement or be protected by barricades. Workers should always face the ladder and use 
both hands when going up and down ladders. Materials and tools should be lowered or raised by a  rope or 
other mechanical means. Hold on to the railing on stairways. The areas around the top and base o f  ladders 
must be free of tripping hazards such as loose materials, trash, and electrical cords. The same holds true for the 
bottom o f  stairways and on stairway platforms.

Ladders - Ladders must be capable of supporting four times the maximum intended load. Ladder rungs, cleats, 
and steps must be parallel, level, and uniformly spaced (not less than 10 in nor more than 14 in). Do not tie or 
fasten ladders together to provide longer sections unless they are specifically designed for such use. All 
stepladders must be equipped with a metal spreader or locking device. Do not paint wooden ladders, except to 
stencil for identification. M aintain ladders free from oil, grease, and other slipping hazards. Ladders must 
extend at least 3 ft above the upper landing surface and be secured. The horizontal distance for the base o f the 
ladder should extend 1 ft for every 4 ft in vertical distance. Wood job-made ladders must be used at an angle so 
that the horizontal distance is one-eighth the working length o f  the ladder. Do not use ladders on slippery 
surfaces unless they have been properly secured or provided with slip-resistant ft. Do not move, shift, o r extend 
ladder while occupied. Never stand on the top step o f a stepladder.

A competent person on a periodic basis and after any occurrence that could affect their performance, must 
inspect ladders. Ladders with structural defects must be tagged with "Do Not U se” or similar language and 
withdrawn from service until repaired. Never use a metal ladder when working on electrical equipment or near 
electrical equipment where contact is possible. Any employee who uses a ladder or stairway m ust receive 
training by a com petent person  in the following areas:

■ Types o f fall hazards.
■ Correct procedures for erecting, securing, maintaining, and disassembling fall protection systems.
" Proper construction (man-made), use, placement, and handling.
“ Maximum intended load-carrying capacities.
■ Requirements contained within 29 CFR 1926 Subpart X.

Stairways - Stairways that are not permanent parts o f  the structure must have landings o f  not less than 30 inches 
in the direction of travel. A  platform must be provided where doors or gates open directly on a stairway. Metal
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pan landings and metal pan treads must be filled in with wood or other materials if  they are to be used prior to 
being finished. Maintain all parts o f  stairways free from hazardous projections, such as protruding nails. 
Eliminate slippery conditions on stairways before the stairways are used to reach other levels.

Contract U H H  235.323 Work Order 00 f  ________

8.16 M aterials H andling, S torage, Use, And Disposal
Applicable Standards:

OSHA 29 CFR 1926.250 through 252
Conti SOP 29, M aterial Handling, Storage, Use & Disposal Procedures

In the handling o f materials, employees must know the following: There must be safe clearance for equipment 
through aisles and doorways. Vehicles must be shut o ff  and brakes must be set prior to loading or unloading. 
Containers of combustibles or flammable, when stacked while being moved, must be separated by  dunnage 
sufficient to provide stability. Trucks and trailers will be secured from movement during loading and unloading 
operations. Hand trucks m ust be maintained in safe operating condition. Chutes must be equipped with 
sideboards of sufficient height to prevent the handled materials from falling off. At the delivery end o f  rollers or 
chutes, provisions m ust be made to brake the movement o f  the handled materials. Hooks with safety latches or 
other arrangements will be used when hoisting materials, so that slings or load attachments won’t accidentally 
slip off the hoist hooks. Securing chains, ropes, chokers o r slings must be adequate for the job  to be performed. 
W hen hoisting material or equipment, provisions must be made to assure no one will be passing under the 
suspended loads.

Stack, rack, block, interlock, or otherwise secure all materials and supplies to prevent sliding, falling, or 
collapse. Post the maximum safe load limits for floors within buildings and structures in a  conspicuous 
location. Never exceed the maximum safe load limit. Keep aisles and passageways clear to  provide for the free 
and safe movement o f  material handling equipment and employees. Use ramps, blocking, or grading when a 
difference in road o r working levels exists to ensure the safe movement o f  vehicles between the two levels. Do 
not place material within 6 ft o f  any hoistway or floor opening inside buildings under construction, nor within 
10 ft o f  an exterior wall that does not extend above the material being stored. Stack bagged materials by 
stepping back the layers and cross-keying the bags at least every 10 bags high. Do not store materials on 
scaffolds or runways in excess o f  supplies needed for immediate operations. Remove all nails from used 
lumber prior to stacking. Stack lumber on level and solidly supported sills. Do not stack lumber higher than 20 
ft (16 ft i f  handled manually).
Stack and block structural steel, poles, pipe, bar stock, and other cylindrical materials, unless racked, so as to 
prevent spreading or tilting. Attach handles or holders to the load to reduce the possibility o f  pinching or 
smashing fingers. Unload materials close to the point o f  final use to avoid unnecessary lifting. Do not stack 
non-compatible materials in the same pile. ,ff

M anual Materials H andling  - Employees working alone should not attempt to lift or move a load that is too 
heavy for one person - get help! When working with m aterials stored in silos, hoppers, tanks, or sim ilar storage 
areas, be aware that confined spaces may exist. Attach handles or holders to the load to reduce the possibility 
o f  pinching or smashing fingers. Wear protective gloves and clothing (i.e., aprons), i f  necessary, when handling 
loads with sharp or rough edges. When pulling or prying objects, workers should be properly positioned. 
Riding loads, slings, the ball, crane hook, or other material hoisting equipment is prohibited.

Engineering Controls -  Engineering controls should be used, if  feasible, to redesign the jo b  so that the lifting 
task becomes less hazardous. This includes reducing the size or weight o f the object lifted, changing the height 
o f  a pallet or shelf, or installing a mechanical lifting aid

OSHA standard 1926.251 provides guidance about the limitations and uses o f  slings used in conjunction with 
other material handling equipment for the movement o f  materia] by hoisting. Slings covered by this standard
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include those made o f  alloy steel chain, wire rope, metal mesh, natural or synthetic fiber rope, and synthetic 
web (nylon, polyester, and polypropylene). Some general work practices related to rigging include:

" Rigging equipment must be inspected prior to use on each shift and during its use to ensure that it is safe.
Defective rigging equipment w ill be removed from service.

■ Rigging equipment must not be loaded in excess o f  its recommended safe working load. The standard 
provides load capacity tables for various types o f slings and associated hardware.

" Rigging equipment, when not in use, must be removed from the immediate work area.
■ Custom rigging must be marked to indicate the safe working loads and will be proof-tested prior to use to

125 percent o f their rated load.

In addition to these general guidelines, the standard has specific requirements related to alloy steel chains, wire 
rope, natural and synthetic rope, and synthetic webbing. Employees performing rigging w ork should be 
adequately trained in the safety and functional aspects o f rigging for materials handling operations.

8.17 Signs, Signals, A nd B arricades

Applicable Standards:
OSHA 29 CFR 1026.200 -  203
D O T Manual on Uniform Traffic Control Devices (MUTCD)
Conti SOP 36, Signs Signaling, Tags and Barricades

The use of signs, signals, and barricades is essential to make employees aware that an immediate or potential 
hazard exists. Both traffic and health hazards such as airborne lead are examples of hazards on bridge 
renovation/demolition sites that require signs and other devices. The following sections discuss the primary 
ways that employees are made aware o f hazards in their work areas.

Accident Prevention Signs/Tags - Signs, signals, regulated areas, and banricades must be used on each 
construction project as appropriate.

Danger Signs are used wherever an immediate hazard (i.e., exposed electrical conductor) exists. The danger 
signs must have red as the predominant color in the upper panel and a white lower panel for additional sign 
wording.

Caution Signs are used to warn against potential hazards or to caution against unsafe practices. The caution 
signs must have yellow as the predominant color with a black upper panel (yellow lettering o f 11 caution" on the 
upper panel) and a  yellow lower panel for additional sign wording. ' "

Exit Signs, when required, should be in legible red 3A4n  (1.9 cm) stroke letters, not less than 6 in (15.2 cm) 
high, on a white field.

Safety Instruction Signs, when used, must be white with a green upper panel and white lettering to convey the 
principal message. Any additional wording must be in black lettering on the white background.

Directional Signals must be white with a black panel and a white directional symbol. Any additional wording 
must be in black lettering on the white background.

Traffic Signs must be posted at points o f hazards in all construction areas. All traffic control signs or devices 
must conform to the DOT MUTCD and ANSI D 6.1-1971, Manual on Uniform Traffic Control Devices fo r  
Streets and Highways.
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Accident Prevention Tags are used as a temporary means o f warning employees o f  an existing hazard, such as 
defective tools, equipment, etc.

Out o f  Order Tags are used to designate equipment that requires repair or maintenance. Equipment w ith such a 
tag may not be used until the tag is removed.

Signaling  - Flagmen or other appropriate traffic controls must be provided for operations where signs, signals, 
and barricades do not provide the necessary protection on or adjacent to a highway or street. Signaling 
directions must conform to DOT M anual on Uniform Traffic Control Devices (MUTCD) and ANSI D6.1-1971, 
Manual on Uniform Traffic Control Devices fo r  Streets and Highways. Stop/Slow sign paddles m ust be used 
by flagmen when hand signaling. Red flags, at least 18 in square, may be temporarily used in traffic control. 
Flagmen are required to wear a red or orange reflective warning vest and a hard hat while flagging. Required 
signs and symbols must be visible at all times when work is being done, and removed or covered promptly 
when the hazard no longer exists.

Cones, Barrels, Barricades, and  Barriers - Channeling devices such as cones, barrels, or barricades are 
required for jobsite roadways presenting a hazard to motorized equipment or vehicles. Barriers may also 
provide a greater degree o f work zone protection. Consult traffic control resources such as the D O T MUTCD 
for guidance on establishing and working in road construction work zones.

7.18 Cranes, and Hoists
Applicable Standards:

OSHA 29 CFR 1926.550 - 556
Conti SOP 16, Cranes and Heavy Equipment

The target goal o f a crane safety program is zero crane accidents. To achieve this goal, the following safe work 
procedures must be implemented and enforced at all company projects:

* Crane operators are required to comply with crane manufacturer's specifications and limitations applicable
to the operation o f  any and all cranes, derricks, and hoists.

■ Rated load limits and recommended operating speeds, special hazard warnings, or instructions must be 
posted on all equipment.

■ Hand signals to crane and derrick operators must conform to the applicable ANSI standard for the type o f  
crane being used.

* A competent person who is knowledgeable in proper crane setup and operation activities must .inspect all
machinery and equipm ent prior to each use, and during use, to ensure it is in safe operating condition.

* Any defective parts m ust be repaired or replaced before use.
■ A competent person who is knowledgeable in crane inspection techniques must perform an annual

inspection o f  the hoisting machinery and provide a copy o f the dates and results o f inspections for each 
hoisting machine and piece o f  equipment to the site superintendent.

■ All moving parts or equipment (belts, gears, shafts, pulleys, sprockets, spindles, drums, fly wheel, etc.) 
must be guarded to prevent contact by employees.

* Accessible areas w ithin the swing radius of the rotating superstructure o f  the crane must be barricaded to 
prevent an employee from being struck or crushed by the crane.

« Exhaust pipes must be guarded or insulated to prevent contact by employees.
■ Windows in cabs m ust be o f  safety glass, or equivalent, that introduces no visible distortions.
■ Where necessary, a  ladder or steps must be provided to  allow access to a cab roof.
■ Platforms and walkways must have anti-skid surfaces.
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“ A fire extinguisher of 5 ABC rating must be accessible at all operator stations or cabs of equipment. No part
of a crane or load is permitted within 10 ft (3.0 m) o f electric power lines, except where electrical
distribution and transmission lines have been de-energized and visibly grounded. A person will be 
designated to observe clearance of the equipment and provide timely warning to the crane operator.

* No employee is permitted to work beneath a suspended load.

As part o f a crane safety program, site superintendents will develop a working knowledge o f the client’s
requirements for operating construction cranes, derricks, or hoists on project property. Interview prospective 
crane operators prior to site employment to ascertain competence and qualifications and Check the prospective 
crane operator's past experience with previous employers, i f  possible. The Superintendent or his designee will 
conduct daily inspections to observe compliance with established company and client crane and rigging 
procedures and immediately shut down any crane operations that jeopardize the safety o f any jobsite personnel.

8.19 Demolition
Applicable Standards:

OSHA 20 CFR 1926.850 - 860 
Conti SOP 18 Demolition Procedures

Prior to starting demolition operations, an engineering survey must be performed by a com petent person to 
determine the condition o f the framing, floors, and walls. In some jurisdictions, the competent person must be a 
professional engineer. All electric, gas, water, steam, sewer, and other service lines must be shut off, capped, or 
otherwise controlled. If  hazardous chemicals, gases, explosives, flammable materials, or similarly dangerous 
substances have been used in pipes, tanks, or other equipment on the property, testing and purging must be 
performed to eliminate the hazard prior to demolition.

Employees should never enter any area that may be adversely affected by demolition operations unless they are 
needed to perform these operations. During demolition, a com petent person must make continued inspections 
as the work progresses to detect hazards resulting from weakened or deteriorated floors, or walls, o r loosened 
material

Contract It HU 233.323 Work Order 001
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8.20 Housekeeping
Applicable Standard:

29 CFR 1910.25
Conti Safety, Health and Environmental Program Section 6- Housekeeping

A policy o f  trash removal and the maintenance o f  good housekeeping practices should be implemented on all 
jobsites. The accumulation o f construction debris may pose a  significant fire hazard in addition to tripping and 
falling hazards.

Good housekeeping practices are the result o f  planning and organization. All personnel on the site must work 
together to maintain a clean worksite. The prompt removal o f  waste materials will permit a free flow  o f traffic 
through the work areas. Daily, or more frequent, inspections will be conducted by the general contractor to 
verify that the housekeeping controls are in place and being enforced.

Housekeeping activities in themselves may pose health hazards such as exposures to dusts, biological agents, 
and discarded chemicals. Liquid and solid waste chemicals must be placed in leak-proof containers for proper 
disposal.
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9.0 SITE CONTROL MEASURES

This section outlines site control measures to be implemented to minimize potential exposure to and accidental 
spread o f  hazardous substances during remedial activities. Listed below are the work zones that shall be 
established. The zone boundaries may be modified as necessary as new information becomes available.

9.1 Work Zones

The Site will be divided into Exclusion, Contamination Reduction and Support Zones. It should be recognized 
that the Site control zones will be modified continually. A map showing the work zones will be updated daily 
and posted in the Site office. The SSHO will review the location o f  work zones at the daily safety briefing.

The SSHO and at least one person who has completed Supervisor's Training will be present at the Site 
whenever work is performed in the Exclusion Zone or Contamination Reduction Zone. Similarly, at least two 
First aid/CPR-trained individual will be present at the Site when work is performed in those zones.

9.1.1 Exclusion Zone (EZ)

This zone, commonly known as the Hot Zone, is where there will be direct contact with the potentially 
contaminated material. PPE shall be required in this zone. The SSHO shall enforce these requirements. The 
level o f PPE required shall be based on hazard, Site condition and air monitoring performed. The outer 
boundary o f  the Exclusion Zone will be delineated with orange safety fence. The Exclusion Zone specifically 
consists o f  the each o f  the buildings. Modification to the size and boundary o f  the Exclusion Zone w ill be made 
in the field by the SSHO based on operations and wind direction. The Exclusion Zone may be subdivided into 
different areas of contamination and different levels o f  PPE may be assigned based upon the expected type and 
degree o f hazard.

All activities in exclusion zone will be conducted using the "buddy system". This involves a buddy who is able 
to provide his or her partner with assistance, observe for signs o f chemical or heat exposure, check integrity o f  
PPE and go for help when needed.

9.1.2 Contamination Reduction Zone (CRZ)

This zone, commonly known as the W arm Zone, is where workers and equipment shall be decontaminated. This 
shall minimize the spread o f  contaminants from the Exclusion Zone into clean areas. The Contamination 
Reduction Zone will consist o f  the area located in front o f  or next to the exclusion zone so that personnel or 
equipment exiting the EZ can be decontaminated and doff the PPE. Emergency equipment to be located in this 
area will include eye wash stations, fire extinguishers, first aid kits and other appropriate equipment. The 
Contamination Reduction Zones or personal decontamination stations will be established adjacent to the 
Exclusion Zones. These stations will provide a means for prompt removal o f potentially contaminated outer 
PPE at a location convenient to operations.

9.1.3 Support Zone

This zone, commonly known as the Clean Zone, is considered to be uncontaminated. This area shall be used as 
a storage area for operations equipment and where break and toilet and shower facilities will be located.
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9.2 Site Entry and Exit Control Log

AH site personnel on this project wifi undergo safety orientation by the SSHO prior to starting work at the site. 
This training will include general site safety rules, hazardous locations, personal protective equipment 
guidelines, and onsite emergency procedures. All site personnel will satisfy the following requirements before 
initiating work onsite within the Exclusion or Contamination Reduction Zones:

• Receive and pass a physical examination, including certification o f  ability to wear respiratory protection.
• Receive adequate hazardous waste training according to 29 CFR 1910,120 or 29 CFR 1926.65.
• Receive a briefing on all aspects o f the SSHP.
•  Are properly dressed, equipped, and trained in accordance with all personal protective guidelines.
• Are thoroughly trained regarding decontamination procedures,
• All personnel performing tasks when respiratory protection is needed will comply with the requirements of 

this plan

All personnel entering and exiting the Exclusion and Contamination Reduction Zones will sign in  and out 
through the Support Zone. The log will indicate the date and time entering and exiting, the location entered, 
personal protective equipment utilized and decontamination procedures, refer to Attachm ent 3 -  Sa fety  and  
H ealth Forms fo r  the Site  E n try  and  E xit Log.

10.0 PERSONAL HYGIENE AND DECONTAMINATION

Decontamination (Decon) is the process o f removing or neutralizing potentially harmful contaminants that have 
accumulated on personnel and equipment in order to reduce the spread o f contamination outside the work area. 
Decontamination is critical to the Safety and Health o f  Site workers and it protects the community by 
minimizing the off-site migration of contaminants. One o f the most important aspects o f  controlling 
contaminated material migration is the prevention o f  the spread o f contamination. Good contamination 
prevention will minimize employee and public exposure.

All personnel and equipment leaving the Exclusion Zone must be decontaminated in the Contamination 
Reduction Zone prior to entering the Support Zone. The decontamination process is composed o f  a  series o f 
steps performed in a specific sequence, The basic concept is that more heavily contaminated item s will be 
decontaminated and removed first, followed by decontamination and removal o f inner, less contaminated items.

During remedial activities a t the Site, all items taken into the Exclusion Zone must be considered contaminated 
and must be carefully inspected and/or decontaminated before leaving the Site. All contaminated vehicles, 
equipment and material shall be cleaned and decontaminated to the satisfaction o f the SSHO prior to leaving the 
Site. Decontamination procedures will be posted at every decontamination station throughout the project.

10.1 Personal Decontamination

Personnel exiting the Exclusion Zone during remedial activities at the Site shall follow the procedure below.

As the worker leaves the Exclusion Zone, he places his equipment and tools in the Exclusion Zone or 
Contamination Reduction Zone. After the worker places his equipment and tools down, gross contamination 
will be removed from outer clothing and boots. Workers will then remove their outer boots and outer gloves 
and place them in plastic garbage bag-lined containers.
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Once outer gloves are removed, workers will remove all outer gannents and place them in plastic garbage bag 
lined containers. Once workers are fully decontaminated and all garments are removed, workers w ill remove 
their respirators (applicable to level C) followed by removal o f  inner gloves. Used cartridges and inner gloves 
will be placed into plastic garbage bags.

All decontamination stations will be established on (2) - 6 mil. plastic sheets, covered with approximately 2 
inches o f stone. The stone will be replaced o f as often as is deemed appropriate.

10.2 Respirator Decontamination

Respirators are to be decontaminated, cleaned and sanitized before reuse. Cartridges and/or filters must be 
replaced as needed and, as a minimum, changed daily. The respirators are then cleaned with cleaning and 
sanitizing solutions, wiped dry and placed into sanitary containers or bags and sealed closed.

10.3 Equipment Decontamination

Nearly all contractor hardware (not consumable) is considered to be recoverable. As such, they will be 
decontaminated using the proper equipment, i.e. brushes, sprayers, detergent and, if  necessary, other 
appropriate solvents. Large heavy equipment will be decontaminated with pressure steam wash as required.

The decontamination area for vehicles and equipment leaving the Exclusion Zone will be located within the 
Contamination Reduction Zone. Equipment will be decontaminated over 2 layers o f  6-mil plastic placed on the 
ground. Scrapers and brushes will be used to remove gross contamination prior to final decontamination. A 
pressure steam cleaner will be used for the final cleaning and decontamination o f  the equipment. The 
combination o f dry removal with the brushes and use o f  the steam cleaner will minimize the generation o f 
contaminated liquid. A ll solids and liquids will be collected for disposal. Efforts will be made to minimize soil 
(even non-contaminated soil) from being tracked off-site. Dirt and mud will be removed from trucks and 
vehicles leaving the Site to the extent practicable.

10.4 Decontamination Log

A decontamination log will be maintained and will list the equipment name and model number, the equipment
I.D. number, the activities the equipment was used for, the method o f decontamination, amount o f 
decontamination, date and time of decontamination and names of personnel doing the decontamination. This 
log will be maintained by the SSHO and included in the Safety and Health Report. Refer to A ttachm en t 3  -  
Safety and Health F orm s fo r  the Equipm ent Decontamination Log.

10.5 Personal Hygiene and Sanitation

Hands and face shall be thoroughly washed before eating, smoking, drinking, chewing gum or tobacco.

When possible, avoid contact with contaminated materials.

Temporary support facilities such as wash facilities, eating areas, changing areas, and portable toilets will be 
located in the Support Zone. This area will remain “clean” and free of contamination.

An adequate supply o f potable water will be provided to the employees working at the Site. C learly  labeled 
potable containers will be used to dispense drinking water. Containers will be cleaned at the beginning o f each
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day. The containers will be equipped with taps to access the water. Clean disposable cups will be provided 
daily.

Portable toilet facilities will be provided on-site for employees and will be located in the Support Zone.

Eating, drinking, smoking, chewing gum or tobacco or any practice that increases the probability o f hand-to- 
mouth transfer and ingestion o f  material is prohibited during remedial activities except in designated eating or 
smoking areas outside the Exclusion and Contaminant Reduction Zones. Conti employees, subcontractor 
employees, and service personnel are required to thoroughly decontaminate themselves prior to entering the 
Support Zone.

11.0 EM ERGENCY C O N TIN G EN C Y  PLAN

This section describes the emergency response plan that shall be implemented by Conti employees to handle 
emergencies. The nature o f the project, the contaminants present and the activities planned for the site are such 
that there is little potential for an emergency, which would result in a significant release o f  hazardous 
substances, and in any way threaten the adjoining community. However, there is always the potential at any 
construction site for emergency situations to occur which threaten the on-site workers. Possible examples of 
emergency situations during remedial activities include equipment fires, or contact o f equipment w ith  overhead 
power lines. In all o f these cases, procedures will be implemented to minimize the possibility o f an emergency 
situation. The procedures outlined below are designed to ensure that the workforce reacts quickly and 
appropriately to emergency situations, thereby protecting the health and well being o f the individual workers. It 
is expected that modifications may be necessary upon actual site set-up and conditions. Furthermore, Conti 
Enterprises's Corporate Safety, Health and Environmental Program and Procedures Manual include Conti’s 
Corporate Emergency A ction Plan Policy and Guideline for Handling Emergencies.

11.1 Pre-Em ergency P lann ing

During the site safety briefings held daily, all employees will be informed o f the location o f this plan, the 
procedures outlined in this plan, and the communication systems and evacuation routes to be used during an 
emergency.

On a continual basis, individual personnel should be constantly alert for indicators o f potentially hazardous 
situations and for signs and symptoms in themselves and others that warn o f  hazardous conditions and 
exposures. Rapid recognition o f dangerous situations can avert an emergency. #

11.2 Personnel Responsibilities

All on-site employees have a role in mitigating an emergency incident. The Project Superintendent has primary 
responsibility for responding to and directing emergency response operations to correct emergency situations. 
This includes taking appropriate measures to ensure the safety o f site personnel and the public. He is 
additionally responsible for ensuring that corrective measures have been implemented, appropriate authorities 
notified, and follow-up reports completed. The SSHO shall assist and advise the Project Superintendent, and 
will direct any emergency medical responses.

The following is an outline o f  jo b  titles and corresponding responsibilities during an emergency.
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" The Site Superintendent directs emergency response activities; serves as liaison with appropriate Client and 
Client representatives personnel and subcontractors. In the event o f  an emergency the Project 
Superintendent will be the Incident Commander.

■ The Site Safety and Health Officer recommends that work be stopped if  any operation threatens worker or 
public health or safety. Advises Site Manager of emergency procedures i f  necessary. Provides emergency 
medical care on site. Notifies emergency services. The SSHO will assume the responsibility o f  Incident 
Commander if the Project superintendent is off-site.

11.3 Evacuation Routes and Procedures

In the event o f  an emergency that necessitates an evacuation o f  the site, on-site personnel shall be notified by 
hand-held or mobile two-way radios to leave the area by immediate emergency exit. An alternate method o f 
communication will be the use o f  a portable air horn sounded in regularly spaced, repeated blasts.

During an evacuation, all non-emergency radio transmissions shall cease. The SSHO, in conjunction with the 
Project Superintendent, shall control the scene until the appropriate municipal and state agencies arrive and a 
site specific Incident Command System (ICS) should be implemented. Since site conditions, i.e., wind 
direction, precipitation, and work location, change often, the SSHO will determine the appropriate evacuation 
procedures.

All personnel shall assemble/muster at the Contamination Reduction Zone (CRZ) or Support Zone. Access to 
the site will be restricted. All non-emergency radio transmissions shall cease.

11.4 Emergency Decontamination Procedures

Decontamination o f an injured or exposed worker will be performed if  decontamination does not interfere with 
essential treatment. The objective is to successfully administer first aid without exposing rescue workers and 
the victim to contaminants. Project personnel will meet w ith the local hospital to discuss the possibility o f 
having to treat injured personnel from the site.

I f  the hazards are low and decontamination can be performed, then a wash,, rinse and removal o f  protective 
clothing will be performed.

If  the hazards are high and decontamination cannot be done, then the following procedures will be performed:
lb

■ Wrap the victim in blankets or plastic sheeting to reduce contamination o f  rescue workers or other 
personnel.

■ Alert emergency and medical personnel to potential contamination. Emergency entry into the exclusion 
zone will be controlled by the SSHO. The SSHO will determine if  the victim can be moved from the 
exclusion zone. I f  entrance into the exclusion zone is required, the SSHO will ensure that the emergency 
workers don the proper PPE.

* If  required, arrange to  have the SSHO, who is familiar with the site to accompany the victim to the hospital 
if  required.

11.5 Medical Treatment/First Aid

Both the Site Superintendent and the Site Safety and health Officer are trained in CPR and First Aid and have 
first aid kits for .use in  a medical emergency. Fust Aid K its will be located in the main support area,
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Contamination Reduction Zone and at the work activity locations. Eyewash stations will be available at the 
Contamination Reduction Zone. Eyewash stations will be o f  the pressurized, 15-minute discharge type. On-site 
employees have a basic knowledge o f first aid and will assist the Site Superintendent and SSHO. Community 
emergency services (EMS, Fire, and Police) shall be notified immediately if  their resources are needed on site.

If necessary, the injured or sick party shall be taken to Saint V incent's Medical Center -  Please refer to Figure 
2 -  “Route to Hospital M ap  for directions to the area hospital. Route to the area hospital will be posted and 
easily visible at all times.

Contract it HH 235.323 Work Order 00J -------

' (J 5 s *y )

Depart Howland Hook Marine Terminal on Local road(s) (North),
Turn RIGHT (East) onto Richmond Ter ^

Turn RIGHT (South) onto Clove Rd 
Turn LEFT (East) onto Castleton Ave 

Turn LEFT (North) onto Bard Ave 
Arrive St Vincent's Medical Center [355 Bard Ave, Staten Island, NY 10310, Tel: (718) 876-1234]

11.6 Emergency Alarms/Notifications and Procedures

When any emergency occurs on-site, the on-site SSHO and Project Superintendent shall be notified 
immediately. The Project Superintendent or the SSHO shall notify the client and his representatives. Please 
refer to the Table 11 -  "Em ergency Telephone N um bers” for emergency telephones. Emergency Telephones 
will be posted and easily visible at all times.
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To notify any site workers o f  an emergency, workers can be signaled by way o f hand held or mobile two-way 
radios or as a backup, the use o f  an emergency alarm (portable air horn). Any audible pattern of blasts from a 
portable air hom becomes d ifficult to interpret due to distance and the inhibitory effects o f  a respirator.

, f  T " - Table 11 -  Emergency Telephone Numbers
Police Department:

Emergency 911
Police Department 718-876-8500

Fire Department:
Emergency 911
Fire Department/Ambulance Service 718-727-1100

Hospital:
Saint Vincent’s Medical Center 718-818-1234
355 Bard Ave, Staten Island, NY

Occupational Physician:
Environmental Occupational Specialist (EOSI) 508-698-0444
Dr. Robert MacMillan

Conti Companies 908-561-7600
Pat Hogan, Senior Engineer 908-307-5454 (Cell)
A1 Aballo, Director of Health and Safety 908-307-1506 (Cell)
Aldo M. Gonzalez, Safety and Health Manager 908-403-6237 (Cell)
Bill Weber, Project Engineer 908-337-4761 (Cell)
Brain Emrick, Project Superintendent 908-307-6427 (Cell)

Port Authority of NY & NJ 718-442-8972
Mike Wallace, Resident Engineer 973-390-5519 (Cell)

NYS Department of Environmental Conservation
Emergency Spill Hotline Phone Number 800-457-7362

National Response Center 800-424-8802
CHEMTREC 800-424-9300

All emergency communications will flow through the radio network. Outside emergency services will be 
notified, as necessary. The site  evacuation alarm consists o f  one long blast on a hom, every 10 seconds. Any 
time the alarm system is activated; on site personnel will be notified immediately. Personnel will extinguish any 
nearby ignition source and p repare for emergency response activities. This alarm will also be used to alert 
personnel o f a sudden release o f  hazardous materials.

The observer o f  the emergency condition will brief the responding personnel as to the nature and location o f the 
incident. When they have assessed the situation, a decision whether or not to implement these procedures will 
be made. I f  these Emergency Contingency Procedures are not implemented, the "All Clear" will ,jbe given 
verbally by supervisory personnel. The "All Clear" will be used to indicate a return to normal (non-emergency) 
conditions following emergency response activities. The alarm signals will be prominently posted at the site. 
The audible alarm system will be  discussed with each resident within hearing range o f  the alarm system.

11.7 Implementation Of The Plan

There is a logical sequence o f  steps to follow in responding to emergencies, which should be followed by site 
personnel. This sequence involves identifying the emergency, investigating the extent o f  the emergency, 
deciding on the proper initial course o f action, taking corrective action to rectify the situation, and following up 
with a post-emergency investigation.

Equipment breakdowns, pow er failures, injuries and natural disasters are usually rather dramatic and will 
capture the individual's attention immediately upon occurrence. In other cases, the individual may have prior
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warning of impending emergencies through weather reports in the case o f natural disasters and trends in 
equipment performance in the case o f some breakdowns.

Some emergency situations exist long before the operator is aware that an emergency exists. These cases may 
produce situations, which then become immediate and obvious. For example, unattended equipment may have 
minor breakdowns which go unnoticed; further operation thus leading to complete breakdown o f the equipment 
resulting in possible injury to the unwary bystander.

In the event o f a fire, explosion, accidental material release, or any other emergency, response activities will be 
initiated following the evaluation o f  the event. An assessment of the situation will be performed by  the SSHO 
immediately upon notification. The Superintendent/SSHO is authorized to commit resources to the extent 
detailed in this plan. If it is determined that an emergency situation exists, he will then implement the 
appropriate emergency response activities.

In the event that a medical emergency or accident occurs in the Exclusion Zone, all personnel responding to the 
emergency should be outfitted in the Personal Protective Equipment appropriate for the situation. As a general 
rule, personnel should not enter the Exclusion Zone without donning the minimal level o f PPE required. In the 
event that a worker is overcome or disabled for an unknown reason, the Superintendent/SSHO m ust make a 
determination as to the level o f respiratory protection, which is appropriate. Specifically, a determination must 
be made as to whether Supplied A ir Respirators are necessary for the protection o f the responders.

X 1.7.1 Conditions for Implementation

The contingency plan will be activated by the Superintendent/SSHO immediately, in the event o f  a fire or 
explosion, or emissions o f  toxic chemicals in excess o f limits set forth by Federal, State, and local agencies. In 
the event o f a spill or material release, it will be up to the Superintendent/SSHO to make a determination as to 
when emergency conditions exist, as opposed to routine maintenance o f the site. His determination will depend 
upon the location of the spill, the size of the spill, weather conditions and the proximity o f  the release to 
workers, the community and environmental receptors.

Once it becomes apparent that an  emergency situation exists o r that a disaster is impending, the Project 
Superintendent or his designee should immediately be notified and an immediate' investigation conducted. 
Assessment of the emergency should include assessing the severity o f the situation and collecting enough 
information to make an initial action decision.

Assessing the emergency should include identifying injured persons (if any), damage to buildings and 
equipment, noting potential impending damage if  corrective action is not taken immediately, and* itemizing 
resources required to correct the situation.

11.7.1.1 Fire or Explosion

Although the potential for fire o r explosion is minimal, sources o f risk do exist. These sources include welding 
gases, gasoline for portable equipment, diesel fuel for the heavy equipment and combustible debris. In the 
event of an explosion, possible emergency conditions would exist. Unless extinguished immediately, a fire or 
explosion will trigger implementation of these procedures.

11.7.1.2 Material Spills

Material Spills could occur during truck loading and from vehicle accidents. Additionally, equipm ent fueling 
operations could produce spills. Ultimately, a spill could contaminate receiving surface water of cause a release

Howland Hook Marine Terminal Demolition & Remediation Project
Site Safety and Health Plan

61



of vapors to the air. A spill o f  fuel could also ignite. A small spill should be cleaned up immediately, but 
should not trigger activation o f  these procedures. Should an on site spill occur, the immediate response will 
include closing o ff the source o f  the spill, if possible, application o f the sorbent material or sand bagging, and 
street sweeping, as appropriate. Any spill that results in a discharge to o ff site surface water will be contained 
with sorbent booms as needed. All spills will be investigated, and a written report will be provided to the 
regulatory agencies in accordance with applicable regulations.

11.7.1.3 Severe Weather

In the event o f severe weather, the Site Superintendent and/or the HSO have the authority to stop operations and 
direct evacuation procedures, i f  conditions warrant. All equipment will be secured and grounded. After the 
storm, a visual inspection w ill be performed by the Superintendent and/or the HSO to check for damage and 
hazards. These will be perform ed before any work is resumed. If  damage or hazards are noted, the designated 
or other Conti personnel will evaluate the conditions and implement corrective actions to repair the damage or 
eliminate the hazard. These actions will begin as soon as possible and will take precedence over other site 
activities.

11.7.2 Initial Action

Once the extent o f  the em ergency is known, the Superintendent and the SSHO will make an immediate decision 
as to what initial steps should be taken to remedy the emergency situation. This first action, in the case o f  large- 
scale emergencies, usually consists o f notifying responsible authorities and/or calling for the necessary 
assistance in order o f priority.

The individual(s) should no t unduly endanger him or herself or others by attempting tasks for which the proper 
equipment is not available or w ith  which he or she is unfamiliar. In all cases, i f  in doubt, wait until qualified 
help arrives before taking action.

11.7.3 Corrective Action

When help arrives, the site superintendent/SSHO should immediately inform those called o f  the pertinent 
details o f the situation. Corrective action should be continued until the situation is either under control or 
completely rectified. I f  corrective actions will take considerable time, a long-term effort to complete the task 
should be developed.

.-ft11.7.4 Follow-through ri'

After the situation is corrected, the cause o f  the emergency event is to be’determined and review o f the 
corrective actions taken, etc. In the case o f equipment failure, i f  negligence was not a factor, then revising 
maintenance procedures would be  the most likely first preventive step. For natural disasters that cannot be 
prevented from recurring, the procedures followed in dealing w ith them can be reviewed to develop more 
effective action plans. The entire event, along with all o f  the responses, will be thoroughly documented for 
review by management and project supervisory personnel.

11.8 Spill Response and Control Plan

The purpose of this section is to define practices and procedures for the prevention, containment and cleanup o f 
accidental discharges o f  hazardous substances during the project. These substances include both the 
contaminated material m anaged as a result o f the remedial project, such as contaminated soils and

Contract H H H 235.323 Work Order 001 ^ —~~— „
--------------------------------------------------------------------------------------------------------------------------

Howland Hook Marine Terminal Demolition Ji Remediation Project
Site Safety and Health Plan

62



decontamination liquids, and construction materials typically found on any construction site, such as lubricating 
fluids, diesel fuel, gasoline, etc.

Spill prevention applies to all types of spills and can be described as the first and simplest approach to spill 
control. Human error is a major contributing factor to spills and releases. An awareness o f spill consequences, 
preventive measures and countermeasures will greatly reduce spill occurrences. A sound prevention program 
includes careful work practices, constant inspection, and immediate notification and correction of deficiencies. 
In the event that a spill does occur, proper containment and cleanup procedures must then be followed in order 
to reduce the effect o f the spill.

11.8,1 Prevention

Contract ft HH 235.323 Work Order 001   ^

Prevention of unnecessary spills is o f first priority. Prevention measures include:

■ Operators and drivers will exercise extreme caution when transporting material around the site.
■ When removing hoses from machines an appropriate and adequate supply o f absorbents will be  on hand. A 

supply o f the following absorbents will be kept on-site: oil sorbent booms, rolls and pillows, universal 
towels and sheets and vermiculite.

• Hoses will be capped when not connected to their appropriate fitting.
* All containers will be inspected daily for decay, No open container shall be exposed to rainfall, snowfall, 

etc. without being emptied and cleaned of residue.
" All equipment will be inspected for leaks before and after service.
" Storage of material such as fuels, oils, and solvents on-site will be limited to the minimum required. All

fluids will be stored in individual fluid containers appropriate and approved for the material. M ost o f the 
individual fluids containers will be further secured by storage in large, locked tool and equipment storage 
containers. Drums or other containers too large to be stored in containers will be stored raised off the 
ground on a liner and covered by plastic.

11.8,2 Reporting

All spills will be reported immediately to appropriate field and office management personnel. The sequence of
reporting will be as follows:

* Notification by workers to the Project Superintendent or Site Safety and Health Officer.
■ The Project Superintendent or Safety and Health Officer will immediately notify the Resident JBngineer

Representative regardless o f the size o f the spill. ■(>
■ Conti, and the Resident Engineer will jointly determine the nature o f the spill, its size, direction o f travel, if  

anyone has been injured as a  result o f the spill and whether it requires immediate notification to regulatory 
agencies.

* The Resident Engineer will have primary responsibility for notifying the regulatory agencies. Conti will
have follow-up responsibility to verify that the notification is made in a timely manner.

■ If  a reportable spill occurs and the Resident Engineer cannot be immediately reached, Conti will primary
responsibility to report the spill to the regulators (reportable spills will be called into the NYSDEC spill
hotline within two hours o f the incident and a spill number obtained).

■ A full list o f emergency contacts apd telephone numbers is included this plan. This list includes Conti 
personnel as well as federal, state and local authorities. This list will be posted in all trailers on-site.

Upon notification o f a spill, all project activity will be immediately suspended and all necessary equipment and
personnel will be diverted to spill control and containment. In the event o f  a spill, and regardless o f the size, a
Spill Incident Report will be submitted to the Resident Engineer w ithin 48 hours o f the incident.
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11.8.3 Spill Response E qu ip m en t

Given the nature of this project, all the necessary equipment and personnel necessary to deal with a release o f 
hazardous substances will be available on site. In addition to the heavy equipment and personal protective 
equipment, which is critical to spill control, Conti will have on hand an ample amount o f sorbent materials, 
UNI A2 open top drums and overpacks.

11.8,4 Confinement and Containment

Prior to entering a spill area, all workers must be protected from any adverse effects o f  the spilled material. No 
one will enter any spill area alone. The Site Safety and Health Officer will determine the level o f  protection 
required for response activities. To the extent practicable, the area will immediately be cordoned o f f  and, if  
appropriate, exclusion, contam ination reduction and support zones w ill be established.

The decision to use confinem ent techniques such as diversion, diking and retention, are generally based on 
time, personnel, equipment and supplies. As mentioned above, all necessary resources will be available on-site 
at all times. To the extent the nature o f  the material is known, the decision should be made based upon a review 
o f the harmful effects o f the m aterial. In the event o f a large migrating spill, an unlikely circumstance, diversion 
techniques, such as placing a soil wall or absorbent boom ahead of the spill, shall be implemented first. 
Subsequently, diking techniques, such as using material such as sand covered with liner m aterial (PVC, 
hypalon) should be implemented.

11.8.5 Cleanup

Once a spill has been contained and the source o f the spill corrected and controlled, cleanup can begin. Spill 
cleanup can proceed at the same time as containment if  feasible. Supervisory personnel will determine the 
appropriate cleanup methods. The Site Safety and Health Officer will determine the appropriate level o f 
protection depending upon the nature o f  the material.

■ The first action will be to absorb free liquids with absorbent pads, booms, pillows, or clay. The absorbent 
material will be placed in  drum s and moved to an appropriate storage location. Subsequent to the removal 
o f  free liquids, soil believed to be contaminated will be excavated and containerized in drums or stockpiled 
on poly sheeting and covered for further testing.

* Dry spills, while posing less o f  a risk  o f  migration, will still require appropriate and immediate action. The 
nature o f the spilled m aterial will be ascertained. The spilled material will be recovered f6r reuse if  
appropriate. Material which cannot be recovered and residual contaminated soil will be shoveled into 55- 
gallon drums, placed in the drum storage area and sampled and analyzed for waste characterization and 
disposal.

• Once containerized, Conti Enterprises will provide for the appropriate sampling and analysis for waste 
characterization and disposal facility acceptance. Results o f  waste characterization analysis, waste profiles 
and manifests will be provided to the Construction Representative for review.

■ All spilled material and visually contaminated soil will be excavated and containerized in the initial spill 
response. If there appears to  be a possibility that contaminants have migrated into the surrounding soil, 
post-remedial sampling w ill be initiated. Soil samples will be taken from the areas o f suspected 
contamination and analyzed for the compounds, which were released.

Personnel Decontamination - In general, all spill response operations will be performed in accordance with the 
provisions o f  the approved Site Safety and Health Plan.

Howland Hook Marine Terminal Demolition & Remediation Project
Site Safety and Health Plan

64



Contract it HH 235-323 Work Order 001

11.9 Report/Review

A written report shall be made w ithin 24 hours of incident resolution. The Resident Engineer will be provided 
with a copy. In addition, all key personnel will have a meeting within 48 hours o f the incident to discuss and 
critique all o f the aspects o f the Emergency Contingency Plan according to new site conditions and lessons 
learned.

12.0 IN SPECTION AND R E P O R T IN G

12.1 Safety and  Health Inspections

Safety and Health inspections w ill be conducted to discover, through specific, methodical auditing, checking, or 
inspection procedures, conditions and work practice that lead to job  accidents and illnesses.

The Health And Safety M anager shall be responsible for ensuring that inspections are conducted at the 
frequency stated; reviewing the Daily Safety and Inspection Logs for completeness, thoroughness, and trends; 
performing bi-monthly project inspections; and training site personnel on proper inspection techniques. The 
Health and Safety Officer shall be responsible for ensuring that daily inspections are conducted; reviewing the 
inspections findings and corrective actions for applicability and thoroughness; and providing the site 
management personnel with a summary o f inspection findings each month.

12.2 Daily Safety and Inspections Log

The SSHO shall insure that all aspects o f the SSHP are complied with on a daily basis. Only one warning shall 
be given to individuals not complying with the SSHP. The SSHO has the authority to shut the w ork down and 
ban any individual from the Site. I f  deficiencies are noted, they will be recorded on the Daily Safety and 
Inspection Log and will be corrected immediately. The Daily Safety and Inspection Log will include the date, 
work area, employees present at the work area, PPE and work equipment in each area, specific safety and health 
issues and notes and the signature o f  the preparer. Refer to A ttachm ent 3 -  Safety qnd H ealth F orm s fo r  the  
Daily Safety and Inspection Log .

12.3 Incident Reports
tr

Incident reporting will ensure an immediate report on all incident/accidents and to provide an effective 
follow-up for corrective action in order to eliminate unsafe practices and unsafe conditions. An 
Incident/A ccident Form  m ust be completed within 24 hours o f the Incident/Accident, This report is utilized 
in the event o f injuries, off-site releases, utility breaks, or accidents. Immediately following the 
incident/accident, the Site Superintendent and the Site Safety and Health Officer will initiate and 
Incident/Accident Investigation. An Accident Report shall be completed and submitted to the Resident' 
Engineer with in 2 days. R efer  to A ttachm ent 3 -  Safety and  H ealth  Form s fo r  the Incident/Accident Form

“Near misses” will be docum ented by the Site Safety and Health Officer and discussed at the m orning safety 
briefings to educate the work force to potentially hazardous operations or practices.
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12.4 Daily Air Monitoring Report

The Daily Air Monitoring Report will be prepared by the SSHO. The Report will include all air m onitoring data 
collected including real-time monitoring, personal monitoring within the Exclusion Zone. R efer to  Attachm ent 
3 -  Safety and Health F orm s f o r  the D aily A ir  M onitoring Report

12.5 W eekly Safety M eeting/D aily  Tool Box Talks

As part o f  Conti Enterprises’s Corporate Safety and Health Program, a Weekly Safety Meeting is conducted on 
M onday mornings and Daily toolbox Talks. This safety meeting outlines current industry safety issues and 
allows for discussion o f job-specific issues. In addition, a daily site briefing will be held to discuss current work 
activities and hazards for the day along with the air monitoring results from the previous day. The 
SSHO/Superintendent will conduct Daily Tool Box Talks and W eekly Safety Meetings with ALL on-site 
personnel Refer to A ttachm ent 3  -  Sa fe ty  and Health Form s fo r  Daily Toolbox Talks and W eekly Safety  
M eetings.

In addition to the daily toolbox talks and the weekly safety meeting, Conti will conduct m onthly project 
management safety meetings. All site management, including sub-contractor personnel, are required to  attend. 
Topics o f  discussion will include: hazards identified and abated during the previous month, any outstanding 
action, hew tasks to be perform ed, site concerns etc. The SSHO will submit a synopsis o f each meeting 
including topics covered, safety-related concents, action items to be addressed, status o f previous items and a 
signed attendance list.
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ACTIVITY HAZARD ANALYSIS

Project: Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: M obilization/Site Prep A H A  NUM BER: HHMT-001

Chemical Spill during refueling 
operations or general equipment 
maintenance

Good Housekeeping Practices-M aintain Spill Response Equipm ent- 
Practice Spill Prevention at A LL  T im es-Proper Chemical Storage-Sp ill 
Control And Countermeasures Plan In Place For Spills Encountered 
During Work Activities— Report A L L  S p ills  to the S S H O

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar C ap s)~U se  
Caution And Be Aware Whenever Working Around Sharp Objects--Wear 
Appropriate Personal Protection Equipment (I.E., G loves)

Contact With Underground Utilities Contact Local Mark-Out Authority to Identify And Mark Underground 
Utilities--Keep Heavy Equipment At Least 10 Feet From Power L in e s -  
When An Unknown Hazard Has Been Encountered, W ork Will Stop Until 
Hazards And Controls Are Identified And In Place

Electrical Shock Electrical Work Performed By Qualified Person-U se  Ground Fault 
Interrupter Circuits (G FIC)~lnspect and replace damaged Electrical 
Cords And Tools--Follow Lockout/Tagout Procedures a s  required—Keep 
Heavy Equipment At Least 10 Feet From Power Lines

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where N e cessary-U se  Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Wear Appropriate Personal Protection Equipment (I.E., Ear Plugs/Muffs)- 
-Instruct Personnel On Use Of Hearing Protection-Em ployees On 
Hearing Conservation Program

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms O f Heat/Cold Stress-O rink Cool/Warm 
Liquids, As Appropriate-Monitor Temperature

Fall From Different Level Fall Protection Equipment Required If Ta sk  >6 Ft-Proper Ladder 
Placement And Selection

Hand/Power Tools Ensure Personnel Are Trained On Specific Tools-lnspect Tools Before 
Each U se-U se  Correct Tool For The Jo b -M ake  Use O f All Safety 
Devices And Ensure The y Are Functioning

Handling Heavy Objects/Material Use Proper Lifting Techniques-Utilize Proper Hoisting/Material Handling 
Techniques and/or Equipment--Use Buddy System For Heavy, Awkward 
Loads-Distribute Loads Evenly

Struck By/Against Heavy Equipment Only Qualified employees will be authorized to a operate Heavy 
equlpment-Approach Equipment Within The Operators V i^w -Equipped 
With Back-Up Alarm/Seatbelt-lnspect Equipment RegulaVly-Hand 
Signal By D E SIG N A TE D  Worker

Walking/Working Surface Good Housekeeping Practices-Keep  Walkways And Work Areas Clear 
Of Hoses, Cords, And Clutter-Restrict Site To Essential Personnel™ 
Wear Appropriate Safety Shoes



ACTIVITY HAZARD ANALYSIS

Project: Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: Utility Disconnect/Capping AHA NUMBER: HHMT-002

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects {I.E., Rebar Caps)~U se  
Caution And Be Aware W henever Working Around Sharp Objects--Wear 
Appropriate Personal Protection Equipment {I.E., G loves)

Exposure To High Noise Levels Employees On Hearing Conservation Prog ram--instruct Personnel On 
Use Of Hearing Protection-W ear Appropriate Personal Protection 
Equipment (I.E., Ear Plugs/Muffs)

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms O f Heat/Cold Stress-D rink Cool/Warm 
Liquids, As Appropriate-Monitor Temperature-Monitor Work And Adjust 
Work-Rest Regim en-Physiological Monitoring O f Workers

Hand/Power Tools Ensure Personnel Are Trained On Specific Tools-lnspect Tools Before 
Each Use-M ake Use O f All Safety Devices And Ensure They Are 
Functioning-Store Tools In Proper P la ce-U se  Correct Tool For The Job

Handling Heavy Objects/Material Distribute Loads Evenly—Plan Ahead When Moving Materials/Items-Use 
Buddy System For Heavy, Awkward Lo ad s-U se  Proper Lifting 
Techniques-Utilize Proper Hoisting/Material Handling Techniques 
and/or Equipment-W ear appropriate P P E  And Keep Guards In Place

Inhalation/Contact With Hazardous 
Material

Ensure site personnel have the appropriate H A ZW O PER, Medical 
Clearance and Site Specific Training-Fotlow Decontamination 
Procedures-Foltow Em ergency Contingency Procedures-lmplement 
Site Controls Areas-Perform  Dust/Vapor Suppression-Perform  Real- 
Time Air Monitoring— W ear appropriate P P E  for Task/Activity Performed

Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipment Properly 
Secured When Not In U se-Equipped With Back-Up Alarm /Seatbelt- 
Flaggers/Spotters Assigned Where Necessary-Hand Signal B y  
D ESIG N A TED  W orker-lnspect Equipment Regularly-Keep Heavy 
Equipment At Least 10 Feet From Power Lines-O nly Qualified 
employees will be authorized to a operate Heavy equipment-Restrict 
Pedestrian Traffic-Sw ing Radius Roped Off Or G uarded-U se Safety 
Reflective Vest When Working Around Equipment

Walking W orking Surface Avoid Walking On Spoils Pile and Watch Footing When Entering 
Excavation— -Keep W alkways And Work Areas Clear O f H oses, Cords, 
And Clutter-Restrict Site To  Essential Personnel-W ear Appropriate 
Safety Shoes

Confine Space Entry Identify and post ail confine spaces that will be encountered during 
planned activities (Permitted and Non-permitted)~Perform Air Monitoring 
and Provide Local Ventifation-Review and Implement Confine Space 
Entry Procedures prior to entering any confine sp ace -W ear Appropriate 
Level O f Personal Protection (I.E., Level B)

Contact With Underground Utilities Competent Person On Site During Excavation Activities—Contact Local 
Mark-Out Authority to Identify And Mark Underground Utilities-Keep 
Heavy Equipment At Least 10 Feet From Power Lines—When An 
Unknown Hazard Has Been Encountered, Work Will Stop Until Hazards 
And Controls Are Identified And In Place

Oxygen Deficient Atmospheres Follow Confined Entry Procedures-Investigation Oxygen Deficiency -  
Perform Air Monitoring and Provide Local Ventilation—W ear Appropriate 
Level Of Personal Protection (I.E., Level B)



ACTIVITY HAZARD ANALYSIS

:A-'.’-_ :C "^  ~y\' ■* -*
Excavation Cave-ln Barricade Open Excava tio n s-B e  Aware Of Cave-ln Potential- 

Competent Person On Site During Activity-Contact Local Mark-Out 
Authority to Identify And Mark Underground Utilities-Keep 
Vehicles/Equipment At Sufficient Distance From Edge Of Excavation - 
Maintain Proper Slope For Soil Classification-Maintarn Spoils 2 Ft From 
Edge Of Excavation-Perform Daily Excavation/Trench Inspection- 
Provide Access/Egress To  Excavation-W hen An Unknown Hazard Has 
Been Encountered, W ork Will Stop Until Hazards And Controls Are 
Identified And In Place



ACTIVITY HAZARD ANALYSIS

Project: Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: Bu ild in g  Dem olition A H A  NU M BER: HHTM-003

Caught In/Between Moving Parts Backup Alarm On Moving/Swinging Equipment-ldentify Or Post Areas 
Where Guarding Is Not Feasib le-lnspect and Ensure All G uards Are In 
Place-Swtnq Radius O f equipment Identified and Barricaded

Chem ical Spill Good Housekeeping Practices-M aintain Spill Response Equipm ent- 
Practice Spill Prevention at A L L  Times--Proper Chemical Storage-Spil! 
Control A id  Countermeasures Plan in Place For Spills Encountered 
During Work Activities

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar Caps)--U se 
Caution And Be Aware Whenever Working Around Sharp O bjects-W ear 
Appropriate Personal Protection Equipment (I.E., Gloves)

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where N ecessary-U se  Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Employees On Hearing Conservation Program-lnstruct Personnel On 
Use Of Hearing Protection-W ear Appropriate Personal Protection 
Equipment (I.E., Ear Plugs/Muffs)

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms O f Heat/Cold Stress-Drink Cool/Warm 
Liquids, As Appropriate-Monitor Tempera ture-Monitor Work And Adjust 
Work-Rest Regim en-Physiological Monitoring O f Workers

Fall From Different Level Develop and Implement Fall Protection Plan as required-Falf Protection 
Equipment Required If T a sk  >6 Ft-lnstall Guardrails on scaffold >10 
Ft(Top, Mid And Toe Rai!s)-Personnei Trained On Fall Protection- 
Proper Ladder Placement And Selection-W arning Line System , and/ 
Safety Monitor as Required

Fire/Explosion Fire Extinguisher Inspected And In P iace-F ire  Watch during and after 
Hot Work procedures-Follow Hot Work Permit Procedures-Good 
Housekeeping Practices-lgnition Sources Eliminated Or Protected

Flying Debris Ensure guards are installed and working on tools/equipment-lnitiate 
Dust Control M easures-W ear Appropriate' Personal Protection 
Equipment (I.E., Safety glasses/goggles/face shields)

Hand/Power Tools Ensure Personnel Are Trained On Specific Tools-lnspect Tools Before 
Each Use-M ake Use O f All Safety Devices And Ensure They Are 
Functioning-Store Tools In Proper P la ce-U se  Correct Tooj For The Job

Handling Heavy Objects/Materia! Distribute Loads Evenly—Plan Ahead When Moving Materfels/ltems-Use 
Buddy System For Heavy, Awkward Lo ad s-U se  Proper Lifting 
Techniques-Utilize Proper Hoisting/Material Handling Techniques 
and/or Equipment-Wear appropriate P P E  And Keep Guards In Place

Inhalation/Contact With Hazardous 
Material

Ensure site personnel have the appropriate H A ZW O PER, Medical 
Clearance and Site Specific Training-Foilow  Decontamination 
Procedures-Follow Em ergency Contingency Procedures-lmplem ent 
Site Controls Areas-Perform  Dust/Vapor Suppression-Perform  Real- 
Time Air Monitoring— W ear appropriate P P E  for Task/Activity Performed

Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipment Properly 
Secured When Not In U se-Equipped With Back-Up Alarm /Seatbelt- 
Flaggers/Spotters Assigned Where Necessary-Hand Signal By 
D ESIG N A TED  Worker—Inspect Equipment Regularly—Keep Heavy 
Equipment At Least 10 Feet From Power L in es-O nly Qualified 
employees will be authorized to a operate Heavy equipment-Restrict 
Pedestrian Traffic-Sw ing Radius Roped Off Or G u ard ed -U se  Safety 
Reflective Vest When Working Around Equipment



ACTIVITY HAZARD ANALYSIS

Overhead Activities Check For Loose Items O verhead-D o Not Walk Near Or Under 
Unstable Slopes, Equipment, Or Loads-H ard  Hats Worn at A L L  tim es- 
lnstall toe boards on Guardrails-Restrict access to area of potential 
overhead h azard-Rigging Hardware Will Be Inspected Before Each  
U se-Stay  In View O f The  Operator If Possible And Be Aware Of 
Possible Equipment Movement Overhead--Stay Out From Under 
Suspended Loads--Use T a g  Lines, As Appropriate.

Structural Collapse Perform Pre- Work Inspection-Restrict access to building or demolition 
areas-Restrict non-essential personnel

Walking/Working Surface Avoid Walking On Spoils Pile and Watch Footing When Entering 
Excavation— Keep W alkways And Work Areas Clear O f Hoses, Cords, 
And Clutter-Restrict Site To Essential Personnel-W ear Appropriate 
Safety Shoes

Welding and Cutting Control And Protect Cylinders During Use (I.E., Acetylene Torches, 
Etc.)-F ire  Watch During And 30 Minutes After W ork-H ave Fire 
Extinguisher In P lace-O btain  Hot Work Permit For 
Welding/Cutting/Grinding/Spark Producing T asks And Follow All 
Requirements On The Hot Work Permit--Use Proper G loves And Tinted 
Welding Masks



ACTIVITY HAZARD ANALYSIS

Project: Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: Segregate-Sto ckp ile  and Load A H A  NU M BER: HHTM-004
demolition D ebris

Caught In/Between Moving Parts Backup Alarm On Moving/Swinging Equipment-ldentify Or Post Areas 
Where Guarding Is Not Feasib le -lnsp ect and Ensure All Guards Are In 
P lace-Sw ing Radius Of equipment identified and Barricaded

Chem ical Spill Good Housekeeping Practices-M aintain Spill Response Equipm ent- 
Practice Spill Prevention at A L L  Tim es-Proper Chemical Storage-SpiiS 
Control And Countermeasures Plan In Place For Spills Encountered 
During Work Activities

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar C a p s j-U se  
Caution And Be Aware Whenever Working Around Sharp Objects—Wear 
Appropriate Personal Protection Equipment (I.E., Gfoves)

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where N ecessary-U se  Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Empfoyees On Hearing Conservation Program—Instruct Personnel On 
Use Of Hearing Protection-W ear Appropriate Personal Protection 
Equipment (I.E., Ear Plugs/Muffs)

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symploms O f Heat/Cold Stress-D rink Cool/Warm 
Liquids, As Appropriate-Monitor Temperature-Monitor Work And Adjust 
Work-Rest Regim en-Physiological Monitoring Of Workers

Fall From Different Level Develop and Implement Fall Protection Plan as required-Fall Protection 
Equipment Required If Task  >6 Ft-lnstali Guardrails on scaffold >10 
Ft(Top, Mid And Toe Raiis)-Person nel Trained On Fall Protection- 
Proper Ladder Placement And Selection-W arning Line System, and/ 
Safety Monitor as Required

Fire/Explosion Fire Extinguisher Inspected And in P la ce-F ire  Watch during and after 
Hot Work procedures-Follow Hot Work Permit Proced u res -G ood  
Housekeeping Practices-lgnition Sources Eliminated Or Protected

Flying Debris Ensure guards are installed and working on too Is/equipment-Initiate 
Dust Control M easures-W ear Appropriate Personal Protection 
Equipment (I.E., Safety glasses/goggles/face shields)

Hand/Power Tools Ensure Personnel Are Trained On Specific Toois-lnspect Tools Before 
Each Use-M ake Use O f All Safety Devices And Ensure They Are 
Functioning-Store Tools In Proper P la ce-U se  Correct Todl For The Job

Handling Heavy Objects/Material Distribute Loads Evenly-P lan  Ahead When Moving Materials/ftems-Use 
Buddy System For Heavy, Awkward Lo a d s-U se  Proper Lifting 
Techniques-Utilize Proper Hoisting/Material Handling Techniques 
and/or Equipment-Wear appropriate P P E  And Keep Guards In Place

Inhalation/Contact With Hazardous 
Material

Ensure site personnel have the appropriate H A ZW O PER, Medical 
Clearance and Site Specific Training-Follow  Decontamination 
Procedures-Follow Emergency Contingency Procedures-lmpiement 
Site Controls Areas—Perform Dust/Vapor Suppression—Perform Real- 
Time Air Monitoring— W ear appropriate P P E  for Task/Activity Performed



ACTIVITY HAZARD ANALYSIS

Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipment Properly 
Secured When Not In U se-Eq u ipp ed  With Back-Up Alarm/Seatbelt- 
Flaggers/Spotters Assigned Where Necessary-Hand Signal By 
D ESIG N A TED  W orker-lnspect Equipment Regularly—Keep Heavy 
Equipment At Least 10 Feet From Power Lines-O niy Qualified 
employees will be authorized to a operate Heavy equipment-Restrict 
Pedestrian Traffic-Sw ing Radius Roped Off Or G uarded-U se Safety 
Reflective Vest When Working Around Equipment

Overhead Activities Check For Loose Items O verhead-D o Not Walk Near Or Under 
Unstable Slopes, Equipment, Or Lo ad s-H ard  Hats Worn at A L L  tim e s- 
Install toe boards on G uardrails-Restrict access to area of potential 
overhead h azard-R igging Hardware Will Be Inspected Before Each 
U se -S ta y  tn View Of T h e  Operator If Possible And Be Aware Of 
Possible Equipment Movement O verbead-Stay Out From Under 
Suspended Lo ad s-U se  Tag Lines, As Appropriate.

WalkingAA/orking Surface Avoid Walking On Spoils Pile and Watch Footing When Entering 
Excavation— Keep W alkways And Work Areas Clear O f Hosesi Cords, 
And Clutter-Restrict Site To Essential Personnel-W ear Appropriate 
Safety Shoes

Welding and Cutting Control And Protect Cylinders During Use (I.E., Acetylene Torches, 
Etc.)-F ire  Watch During And 30 Minutes After W ork-H ave Fire 
Extinguisher In P lace-O bta in  Hot Work Permit For 
Weiding/Cutting/Grinding/Spark Producing Tasks And Follow All 
Requirements On The Hot Work Perm it-U se Proper Gloves And Tinted 
Welding Masks



ACTIVITY HAZARD ANALYSIS

Project: Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: Rem oval o f S lab/Foundations A H A  NUM BER: HHMT-005

Caught In/Between Moving Parts Backup Alarm On Moving/Swinging Equipment-ldentify Or Post Areas 
Where Guarding Is Not Feasib le-lnsp ect and Ensure All Guards Are In 
Place--Swing Radius O f equipment Identified and Barricaded

Chem ical Spili Good Housekeeping Practices-M aintain Spill Response Equipm ent- 
Practice Spill Prevention at A L L  T im es-Proper Chemical Storage-Sp ill 
Control And Countermeasures Plan In P lace For Spills Encountered 
During Work Activities

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar C a p s)-U s e  
Caution And Be Aware W henever Working Around Sharp O bjects-W ear 
Appropriate Personal Protection Equipment (I.E., Gloves)

Contact With Underground Utilities Competent Person On Site During Excavation Activities-Contact Local 
Mark-Out Authority to Identify And Mark Underground Utilities-Keep 
Heavy Equipment At Least 10 Feet From Power Lines—When An 
Unknown Hazard Has Been Encountered, Work Will Stop Until Hazards 
And Controls Are Identified And In Place

Excavation Cave-ln Barricade Open Excavations-Be Aware Of Cave-ln Potential- 
Competent Person On Site During Activity-Contact Local Mark-Out 
Authority to Identify And Mark Underground Utilities-Keep 
Vehicles/Equipment At Sufficient Distance From Edge Of Excavation- 
Maintain Proper Slope For Soil Classification-M aintain Spoils 2 Ft From 
Edge Of Excavation-Perform Daily Excavation/Trench Inspection- 
Provide Access/Egress T o  Excavation-W hen An Unknown Hazard Has 
Been Encountered, Work Will Stop Until Hazards And Controls Are 
Identified And In Place

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where N ecessary-U se  Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels W ear Appropriate Personal Protection Equipment (I.E., Ear Plugs/Muffs)- 
-Instruct Personnel On Use O f Hearing Protection-Em ployees On 
Hearing Conservation Program

Exposure To High/Low Ambient 
Temperatures

D iscuss Signs/Symptoms O f Heat/Cold Stress-D rin k Cool/Warm 
Liquids, As Appropriate-Monitor Temperature-Monitor Work And Adjust 
Work-Rest Regim en-Physiological Monitoring Of Workers*.

Flying Debris Ensure guards are installed and working on tools/equipment-lnitiate 
Dust Control M easures-W ear Appropriate Personal Protection 
Equipment (I.E., Safety glasses/goggles/face shields)

Inhalation/Contact With Hazardous 
Material

Ensure site personnel have the appropriate H A ZW O PER , Medical 
Clearance and Site Specific Training-Follow  Decontamination 
Procedures-Follow Em ergency Contingency Procedures-lmplement 
Site Controls Areas-Perform  Dust/Vapor Suppression-Perform  Real- 
Tim e Air Monitoring-Review Material Safety data Sheet-W ear 
appropriate P P E  for Task/Activity Performed



ACTIVITY HAZARD ANALYSIS

Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipment Properly 
Secured When Not In U se-Equipped With Back-Up Alarm /Seatbelt- 
Fiaggers/Spotters Assigned Where Necessary-Hand Signal By 
D ESIG N A TED  W orker-inspect Equipment Reguiarly--Keep Heavy 
Equipment At Least 10 Feet From Power Lines-O nly Qualified 
employees will be authorized to a operate Heavy equipment-Restrict 
Pedestrian Traffic-Sw ing Radius Roped Off Or G uarded-U se Safety 
Reflective Vest When Working Around Equipment

Walking/Working Surface Avoid Walking On Spoils Pile and Watch Footing When Entering 
Excavation -Good Housekeeping Pracfices-Barricade Open 
Excavations-Keep W aikways And Work Areas Clear Of Hoses, Cords, 
And Ctutter-Restrict Site To  Essential Personnel-W ear Appropriate 
Safety Shoes

Welding and Cutting Control And Protect Cylinders During Use (I.E., Acetylene Torches, 
Etc.)-F ire  Watch During And 30 Minutes After W ork-Have Fire 
Extinguisher In Place-O btain  Hot Work Permit For 
Welding/Cutting/Grinding/Spark Producing Tasks And Follow All 
Requirements On The Hot Work Perm it-Use Proper G loves And Tinted 
Welding Masks



ACTIVITY HAZARD ANALYSIS

Project: Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: Stockp ile  and Lo ad  Slab/Foundation AHA NUM BER: HHTM-006
Debris

Caught In/Between Moving Parts Backup Alarm On Moving/Swinging Equipment-Identify Or Post Areas 
Where Guarding Is Not Feasib le-inspect and Ensure All Guards Are In 
P lace-Sw ing Radius Of equipment Identified and Barricaded

Chemical Spill Good Housekeeping Practices-M aintain Spill Response Equipment- 
Practice Spill Prevention at A L L  T im es-Proper Chemical Storage-Spill 
Control And Countermeasures Plan In Place For Spills Encountered 
During Work Activities

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar C a p s)-U se  
Caution And Be Aware W henever Working Around Sharp Objects-W ear 
Appropriate Personal Protection Equipment (I.E., Gloves)

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Fiaggers/Spotters 
Assigned Where N ecessary-U se  Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Employees On Hearing Conservation Program -lnstruct Personnel On 
Use Of Hearing Protection-W ear Appropriate Personal Protection 
Equipment (I.E., Ear Plugs/Muffs)

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms O f Heat/Cold Stress-D rin k Cool/Warm 
Liquids, As Appropriate-Monitor Temperature-Monltor Work And Adjust 
W ork-Rest Regim en-Physiological Monitoring O f Workers

Fall From Different Level Develop and Implement Fall Protection Plan as required-Fall Protection 
Equipment Required If T ask  >6 Ft-lnstall Guardrails on scaffold >10 
Ft(Top, Mid And Toe R ails)-Personnel Trained On Fall Protection- 
Proper Ladder Placement And Selection-W arning Line System, and/ 
Safety Monitor as Required

Fire/Explosion Fire Extinguisher Inspected And In P la ce -F ire  Watch during and after 
Hot Work procedures-Follow Hot Work Permit Procedures-Good 
Housekeeping Practices-ignition Sources Eliminated Or Protected

Flying Debris Ensure guards are installed and working dn toofs/equipment-lnitiate 
Dust Control M easures-W ear Appropriate Personal Protection 
Equipment (I.E., Safety qlasses/goggles/face shields)

Hand/Power Tools Ensure Personnel Are Trained On Specific Tools-lnspect Tools Before 
Each U se-M ake Use Of All Safety Devices And Ensure They Are 
Functioning-Store Tools In Proper P la ce -U se  Correct Tool For The Job

Handling Heavy Objects/Material Distribute Loads Evenly-P I an Ahead When Moving Materials/ltems-Use 
Buddy System For Heavy, Awkward Lo a d s-U se  Proper Lifting 
Techniques-Utilize Proper Hoisting/Material Handling Techniques 
and/or Equipment-Wear appropriate P P E  And Keep Guards In Place

Inhalation/Contact With Hazardous 
Material

Ensure site personnel have the appropriate H A ZW O PER, Medical 
Clearance and Site Specific Training-Follow  Decontamination 
Procedures-Follow Emergency Contingency Procedures-Implement 
Site Controls Areas-Perform  Dust/Vapor Suppression-Perform  Real- 
Time Air Monitoring— W ear appropriate P P E  for Task/Activity Performed



ACTIVITY HAZARD ANALYSIS

j-; "*PoteWtfar§af^fe^th Hazard . 0
Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipm ent Properly 

Secured When Not In U se-Equipped With Back-Up Alarm/Seatbelt- 
Flaggers/Spotters Assigned Where Necessary-Hand Signal By 
D ESIG N A TED  W orker-lnspect Equipment R egularly-Keep Heavy 
Equipment At Least 10 Feet From Power Lin es-O nly Qualified 
employees will be authorized to a operate Heavy equipment-Restrict 
Pedestrian Traffic-Sw ing Radius Roped Off Or G uard ed -U se  Safety 
Reflective Vest When Working Around Equipment

Overhead Activities Check For Loose Items O verhead-D o Not Walk Near Or Under 
Unstable Slopes, Equipment, Or Loads-H ard  Hats Worn at A LL  tim es- 
Install toe boards on Guardrails-Restrict access to area of potential 
overhead h azard-R igg in g Hardware Will Be Inspected Before Each 
U se -Sta y  In View Of The Operator If Possible And Be Aware Of 
Possible Equipment Movement O verhead-Stay Out From Under 
Suspended Loads--Use Tag Lines, As Appropriate.

WalkingAVorking Surface Avoid Walking On Spoils Pile and Watch Footing When Entering 
Excavation— Keep W alkways And Work Areas Clear Of Hoses, Cords, 
And Clutter-Restrict Site To Essential Personnel-W ear Appropriate 
Safety Shoes

Welding and Cutting Control And Protect Cylinders During Use (I.E., Acetylene Torches, 
Etc.)~Fire Watch During And 30 Minutes After W ork-H ave Fire 
Extinguisher In P lace-O btain Hot Work Permit For 
Welding/Cutting/Grinding/Spark Producing Tasks And Follow Ail 
Requirements On The Hot Work Perm it-Use Proper G loves And Tinted 
Welding Masks



ACTIVITY HAZARD ANALYSIS

Project: Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: S ite  B ackfillin g  A ctiv ities AHA NUM BER: HHMT- 007

Caught In/Between Moving Parts Backup Alarm On Moving/Swinging Equipment-ldentify Or Post Areas 
Where Guarding Is Not Feasib le-Inspect and Ensure Ail Guards Are In 
P iace-Sw in g  Radius O f equipment Identified and Barricaded

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where N ecessary-U se  Safely Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Wear Appropriate Personal Protection Equipment (I.E., Ear Piugs/Muffs)- 
-Instruct Personnel On U se Of Hearing Protection-Employees On 
Hearing Conservation Program

Exposure To High/Low Ambient 
Temperatures

D iscuss Signs/Symptoms Of Heat/Coid Stress-D rink Cool/Warm 
Liquids, As Appropriate-Monitor Temperature-Monitor Work And Adjust 
Work-Rest Regim en-Physiological Monitoring O f Workers

Flying Debris Ensure guards are installed and working on toolsfequipment-lnitiate 
Dust Control M easures-W ear Appropriate Personal Protection 
Equipment (I.E., Safety giasses/goggles/face shields)

Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipm ent Properly 
Secured When Not In U se-Equipped With Back-Up Alarm/Seatbelt- 
Flaggers/Spotters Assigned Where N ecessary-Hand Signal By 
D E SIG N A TE D  W orker-lnspect Equipment Regularly-Keep Heavy 
Equipment At Least 10 Feet From Power L in es-O n ly  Qualified 
employees will be authorized to a operate Heavy equipment-Restrict 
Pedestrian Traffic-Sw ing Radius Roped Off Or G u ard ed -U se  Safety 
Reflective Vest When Working Around Equipment

Walking/Working Surface Avoid Walking On Spoils Pile and Watch Footing When Entering 
Excavation-Good Housekeeping Practices-Barricade Open 
Excavation s-K e e p  Walkways And Work Areas Clear O f Hoses, Cords, 
And Clutter-Restrict Site To Essential Personnel-W ear Appropriate 
Safety Shoes



ACTIVITY HAZARD ANALYSIS

Project: Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: Dem obilization/Site Restoration A H A  NU M BER: HHMT-008

Caught in/Between Moving Parts Swing Radius Roped Off Or Guarded-Restrict Pedestrian Traffic- 
Backup Alarm On Moving/Swinging Equipment-ldentify O r Post Areas 
Where Guarding Is Not Feasib le -ln sp ect and Ensure All Guards Are in 
Place

Chemical Spill Good Housekeeping Practices-M aintain Spill Response Equipm ent- 
Practice Spill Prevention at A L L  Times--Proper Chemical Storage-Sp ill 
Control And Countermeasures Plan In Place For Spills Encountered 
During Work Activities

Contact With Sharp Objects/Material Identify And Guard SharpfProtruding Objects (I.E., Rebar Cap s)~U se  
Caution And Be Aware Whenever Working Around Sharp O bjects-W ear 
Appropriate Personal Protection Equipment (I.E., G loves)

Contact With Underground Utilities Contact Local Mark-Out Authority to Identify And Mark Underground 
Utilities-Keep Heavy Equipment At Least 10 Feet From Power L in e s - 
When An Unknown Hazard Has Been Encountered, W ork Will Stop Until 
Hazards And Controls Are Identified And In Place

Electrical Shock Electrical Work Performed By Qualified Person-U se  Ground Fault 
Interrupter Circuits (G F IC )-ln sp e ct and replace damaged Electrical 
Cords And Tools-G rounding And Bonding Equipment-Follow 
Lockout/Tagout Procedures as required-Keep Heavy Equipment At 
Least 10 Feet From Power Lines

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where N ecessary-U se  Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Wear Appropriate Personal Protection Equipment (I.E., Ear Plugs/Muffs)- 
-Instruct Personnel On Use Of Hearing Protection-Em ployees On 
Hearing Conservation Program

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms Of Heat/Cold Stress-D rink Cool/Warm 
Liquids, As Appropriate-Monitor Temperature

Fall From Different Level Fall Protection Equipment Required If Tadk >6 Ft-Proper Ladder 
Placement And Selection

Hand/Power Tools Ensure Personnel Are Trained On Specific Tools-lnspect Tools Before 
Each U se -U se  Correct Tool For The Job--Make Use Of All Safety 
Devices And Ensure They Are Functioning ,t

Handling Heavy Objects/Material Use Proper Lifting Techniques-U tilize Proper Hoisting/Material Handling 
Techniques and/or Equipment--Use Buddy System For Heavy, Awkward 
Loads-Distribute Loads Evenly

Struck By/Against Heavy Equipment Only Qualified employees will be authorized to a operate Heavy 
equipment-Approach Equipment Within The Operators View -Equipped 
With Back-Up Alarm/Seatbelt-lnspect Equipment Regularly-H and 
Signal By D E S IG N A T E D  Worker

Walking/Working Surface Good Housekeeping P ractices-Keep  Walkways And Work Areas Clear 
Of Hoses, Cords, And Clutter-Restrict Site To Essential P ersonn el- 
Wear Appropriate Safety Shoes





Genium  Publishing Corp.
1171 R iverfront Center 
Amsterdam, NY 12010 
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Material Safety Data Sheet Collection

Issue Date: 2000-07

A rsenic 
M SD S 296 

ARS2340

Section 1 - Chemical Product and Company Identification 54.1
M ateria l Nam e: Arsenic CAS N um ber: 7440-38-2
C hem ical F o rm ula: As 
S tru c tu ra l C hem ical F o rm u la: As,
Synonym s: ARSEN; ARSENIA; ARSENIC; ARSENIC-75; ARSENIC BLACK: ARSENICALS; COLLOIDAL 

ARSENIC; GRAY ARSENIC; GREY ARSENIC; METALLIC ARSENIC
G eneral Use: In metallurgy for hardening copper, lead alloys. In the manufacture o f  certain types o f  glass.

Section 2 - Composition / Information on Ingredients
Nam e
Arsenic

CAS %
>98

OSHA PE L  
TWA: 0.5 mg/m1; as As.

A C G IH  T LV
TWA: 0.01 mg/m1; as As.

NIOSH REL
STEL: 0.002 mg/m1; Ceiling (15 
min) as As.

IDLH Level
5 mg/m1; as As.

Section 3 - Hazards Identification

Flammabilify

|(?) Reactivity

Flammability 
Toxicity 

Body Contact 
Reactivity 

Chronic

A N SI Signal W ord

Warning!
Flammable

Fire Diamond

☆ ☆☆☆☆ Emergency Overview ☆☆☆☆☆
Brittle, crystalline, silvery-black metal. Irritating to eyes/skin/respiratoty tract. Also causes: damage to blood- 
forming organs, nervous and cardiovascular systems. Cancer hazard. Generally found as a powder which is l!< 
flammable.

Potential Health Effects 
P rim ary  E n try  R outes: inhalation, ingestion o f  dust and fumes, skin absorption 
T arg e t O rgans: liver, kidneys, skin, lungs, lymphatic system 
A cute Effects

Inhalation : The dust is toxic and discomforting to the upper respiratory tract and lungs.
Acute inhalation exposure can cause cough, chest pain, shortness o f  breath, dizziness, headache, pulmonary edema 
and extreme general weakness.
Prolonged or repeated exposure can cause perforation o f the nasal septum.
High exposures can cause poor appetite, nausea, vomiting and muscle cramps. Heart effects with abnormal EKG can 
also occur with very high exposures.

Eye: The dust may produce eye discomfort causing smarting, pain and redness.
Skin: The material is m oderately discomforting to the skin and may be harmful.

Exposure m ay result in abnormal redness (caused by capillary congestion), burning, itching, swelling, skin eruptions 
and dermatitis.
Toxic effects may result from skin  absorption.__________ _______________________________________________________
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2000-07 Arsenic MSDS No. 296
Repeated skin contact can cause thickened skin and/or patchy areas of darkening and loss of pigment. Some persons 
develop white lines on the nails.

Ingestion: The solid/dust is discomforting to the gastrointestinal tract and is toxic and may be fatal if swallowed. 
Symptoms of acute poisoning by ingestion, which develop within 4 hours include epigastric pain, vomiting and 
watery diarrhea. Blood may appear in vomims and stools. If amount ingested is sufficiently high, shock may develop, 
followed by death within 24 hours.
Considered an unlikely route of entry in commercial/industrial environments.

Carcinogenicity: NTP - Class 1, Known to be a carcinogen; 1ARC - Group 1, Carcinogenic to humans; OSHA - Listed 
as a carcinogen; NIOSH - Listed as carcinogen; ACGIH - Class A 1, Confirmed human carcinogen; EPA - Class A, 
Human carcinogen; MAK. - Class A I, Capable of inducing malignant tumors as shown by experience with humans. 

Chronic Effects: Symptoms of chronic poisoning by inhalation include weight loss, nausea and diarrhea alternating 
with constipation, pigmentation and eruption of the skin, loss of hair, peripheral neuritis, blood disorders (anemia), 
striations on fingernails and toenails.
Long-term exposure can cause an ulcer or hole in the 'bone' dividing the inner nose. Hoarseness and sore eyes also 
occur.
High or repeated exposure can cause nerve damage with 'pins and needles1, burning, numbness, and later weakness of 
arms and legs. Repeated exposure can also damage the liver, causing narrowing of the blood vessels, or interfere with 
the bone marrow’s ability to make red blood cells.
Many cases of skin cancer have been reported among people exposed to arsenic through medical treatment with 
inorganic trivalcnt arsenic compounds. In some instances skin cancers have occurred in combination with other 
cancers, such as liver angiosarcoma, intestinal and urinary bladder carcinomas and meningioma. Epidemiological 
studies of cancer after medical treatment have shown an excess of skin cancers but no cleat association with otheT 
cancers has been shown. An association between environmental exposure to arsenic through drinking water and skin 
cancer has been observed and confirmed. Epidemiological studies in areas where drinking water contained 0.35-1.14 
mg/1 arsenic elevated risks for cancers of the bladder, kidney, skin, liver, lung and colon in both men and women. 
Occupational exposure to inorganic arsenic, especially in miring and copper smelting, has consistently beer associated
with an increased risk of cancer, An almost tenfold increase in the incidence oflung cancer was found in workers most
heavily exposed to arsenic and relatively clear dose-response relationships have been obtained with regard to 
cumulative exposure. Other smelter worker populations have been shown to have consistent increases in lung cancer 
incidence, as well as increases of about 20% in the incidence of gastrointestinal cancer and of 30% for renal cancer and 
hematotymphatic malignancies.

 __________________ Section 4 - First Aid Measures_____________________
Inhalation: Remove to fresh air. Lay patient down. Keep warm and rested.
If breathing is shallow or has stopped, ensure clear airway and apply resuscitation. Transport to hospital or doctor.

Eye Contact: Immediately hold the eyes open and wash continuously for at least 15 minutes with fresh running water. 
Ensure irrigation under eyelids by occasionally lifting the upper and lower lids.
Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be undertaken 
by skilled personnel.

Skin Contact: Quickly but gently, wipe material off skin with a dry, clean cloth.
Immediately remove all contaminated clothing, including footwear.
Wash affected areas with water (and soap if available) for at least 15 minutes. Transport to hospital or doctor.

Ingestion: Contact a Poison Control Center.
If swallowed, and if more than 15 minutes from a hospital, induce vomiting, preferably using Ipecac Syrup APE.
Note: DO NOT INDUCE VOMITING in an unconscious person ,/£.

After first aid, get appropriate in-plant, paramedic, or community medical support 
Note to Physicians: For acute or short term repeated exposures to arsenic, soluble compounds:
Treat as per arsenic poisoning.
1. Acute skin lesions such as contact dermatitis usually do not require other treatment than removal from exposure.
2. If more severe symptoms of the respiratory system, the skin or the gastrointestinal tract occur, British Anti-Lewisite 
(BAL, dimercaprol) may be given. Prompt administration in such cases is vital; to obtain maximum benefit such 
treatment should be administered within 4 hours of poisoning.
3. In addition, general treatment such as prevention of further absorption from the gastrointestinal tract are mandatory.
4. General supportive therapy such as maintenance of respiration and circulation, maintenance of water and electrolyte 
balance and control of nervous system effects, as well as elimination of absorbed poison through dialysis and exchange 
transfusion, may be used if feasible.
5. Dimercaprol is given by deep intramuscular injection as a 5% solution in peanut oil (or a 10% solution with benzyl- 
benzoate in vegetable oil). It is usually given in a dose of 3 mg/kg, 4-hourly, for the first two days, or twice daily for 
up to seven days.
6. BAL Therapy is effective for hematological manifestations of chronic arsenic poisoning but not for neurological 
symptoms. Watch for side effects (e.g. urticaria, burning sensation in the lips, mouth and throat, fever, conjunctivitis 
etc).
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7. Some relief results from administration of diphenhydramine (Benadryl) (1.5 mg/kg intramuscularly or by mouth 
every 6 hour).

2000-07___________________ ;__________ Arsenic______________________  MSDS No. 296

BIOLOGICAL EXPOSURE INDEX - BEI (Notice of Intent to Establish) BEIs represent the levels of determinants 
which are most likely to be observed in specimens collected from a healthy worker who has been exposed to chemicals 
to the same extent as a worker with inhalation exposure to the Exposure Standard (ES or TLV):
Determinant Index Sampling Time Comments
Inorganic arsenic 50 ug/g End of workweek B
metabolites in urine creatinine

B: Background levels occur in specimens collected from subjects NOT exposed 
Consult specific documentation.

 Section S - Fire-Fighting Measures______
Flash Point: Noncombustible solid
Extinguishing Media: Use fire fighting procedures suitable for surrounding area.
General Fire Hazards/Hazardous Combustion Products: Solid which exhibits difficult 

combustion or is difficult to ignite.
Avoid generating dust, particularly clouds of dust in a confined or unventilated space. Dust may 
form an explosive mixture with air, and any source of ignition, i.e. flame or spark, will cause fire 
or explosion.

Fire Diamond
Dry dust can be charged electrostatically by turbulence, pneumatic transport, pouring, in exhaust ducts and during 
transport. Build-up of electrostatic charge may be prevented by bonding and grounding.
Powder handling equipment such as dust collectors, dryers and mills may require additional protection measures such 
as explosion venting.
Decomposes on heating and produces toxic fumes of arsenic oxides (AsOJ.

Fire Incompatibility: Avoid contact with acids, oxidizing agents, halogens.
Fire-Fighting Instructions: Contact fire department and tell them location and nature of hazard.

Wear breathing apparatus plus protective gloves for fire only. Prevent, by any means available, spillage from entering 
drains or waterways.
Use fire fighting procedures suitable for surrounding area.
Do not approach containers suspected to be hot.
Cool fire exposed containers with water spray from a protected location, 
if  safe to do so, remove containers from path of fire.
Equipment should be thoroughly decontaminated after use.

________________ Section 6 - Accidental Release Measures_______________
Small Spills: Clean up all spills immediately. Wear protective clothing, impervious gloves and safety glasses. Increase 
ventilation.
Use a vacuum or a wet method to reduce dust during clean-up. DO NOT dry sweep.
Place in suitable containers for disposal.
Wash area down with large quantity of water and prevent runoff into drains. ,p

Large Spills: POLLUTANT -contain spillage. Clear area of personnel and move upwind. //,' ■
Wear breathing apparatus plus protective gloves. Prevent, by any means available, spillage from entering drains or 
waterways.
If contamination of drains or waterways occurs, advise emergency services.
Shut off all possible sources of ignition and increase ventilation.
Stop leak if safe to do so.
Contain spill with sand, earth or vermiculife.
Use dry clean up procedures and avoid generating dust.
Collect recoverable product into labeled containers for recycling. Collect residues and seal in labeled drums for 
disposal.
Wash area down with large quantity of water and prevent runoff into drains.

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

.____________Section 7 - Handling and Storage
Handling Precautions: Atmosphere should be regularly checked against established exposure standards to ensure safe 

working conditions are maintained.
Use good occupational work practice.
Avoid contact with skin and eyes.
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Avoid generating and breathing dust.
Use in a well-ventilated area.
Wear protective clothing when risk of exposure occurs.
Avoid sources of heat. Avoid contact with incompatible materials. Avoid physical damage to containers.
Keep containers securely sealed when not in use.
When handling, DO NOT eat, drink or smoke.
Wash hands with soap and water after handling.
Work clothes should be laundered separately; NOT at home.

Recommended Storage Methods: Glass container. Plastic drum. Polyethylene or polypropylene container. Steel drum. 
Metal drum.
Check that containers are clearly labeled.

Storage Requirements: Observe manufacturer's storing and handling recommendations.
Store in a cool, dry place. Store in a well-ventilated area. Store away from sources of heat or ignition/baie lights.
Avoid storage at temperatures higher than 60 °C. Store away from incompatible materials. Store away from foodstuff 
containers.
Protect containers against physical damage.
Keep containers securely sealed.
Check regularly for spills and leaks.

Regulatory Requirements: Follow applicable OSHA regulations.

Engineering Controls: General exhaust is adequate under normal operating conditions.
Local exhaust ventilation may be required.
Use ventilated helmet or air-line hood to provide clean air at the breathing zone.
ff risk of overexposure exists, wear NIOSH approved respirator. Correct fit is essential to obtain adequate protection. 

Personal Protective Clothing/Equipment 
Eyes: Safely glasses. Chemical goggles.

Full face shield.
Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them.

Hands/Feet: Impervious, gauntlet length gloves; Rubber gloves. Neoprene gloves.
Rubber boots.

Respiratory Protection:
Exposure Range >0.01 to 0.1 mg/m1: Air Purifying, Negative Pressure, Half Mask
Exposure Range >0.1 to 1 mg/m1: Air Purifying, Negative Pressure, Full Face
Exposure Range >1 to <5 mg/m1: Supplied Air, Constant Flow/Pressure Demand, Full Face
Exposure Range 5 to unlimited mg/m1: Self-contained Breathing Apparatus, Pressure Demand, Full Face
Cartridge Color: magenta (PI 00)

Other: Overalls. PVC apron. PVC protective suit may be required if exposure severe.
Eyewash unit. Ensure there is ready access to a safety shower.
* Preplacement and periodic medical examinations are essential for workers exposed to arsenic. Preplacement 
physical examinations should give particular attention to allergic and chronic skin lesions, eye disease, psoriasis, 
chronic eczematous dermatitis, hyperpigmentation of the skin, keratosis and warts, baseline weight, baseline blood 
and hemoglobin counts, baseline urinary arsenic determinations.
Annual physical examinations should give attention to general health, weight, skin condition, and any evidence of 
excessive exposure or absorption of arsenic. f

Section 8 ■ Exposore Controls / Personal Protection

Section 9 - Physical and Chemical Properties
Appearance/General Info: Grey, shiny, brittle, metallic-looking rhotnbohedral crystals. Can be heated to bum in air 
with a bluish flame, giving off an odor of garlic and dense white fumes of arsenic trioxide. Loses its luster on exposure 
to air. Converted by nitric acid or hot sulfuric acid into arsenous or arsenic acid.

Brinell hardness: 147 
Mohs' scale: 3.5

Physical State: Divided solid 
Vapor Pressure (kPa): Not applicable 
Vapor Density (Air=l): Not applicable 
Formula Weight: 74.92 
Specific Gravity (H^O^I, at 4 °C): 5.73 
Water Solubility: Insoluble 
Evaporation Rate: Not applicable 
pH: Not applicable

pH (1 % Solution); Not applicable 
Bolling Point Range: Sublimes 
Freezing/Melting Point Range: 817 °C (1502.6 °F) at 
28 atm

Volatile Component (% Vol): Not applicable
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____________________ Section 10 - Stability and Reactivity__________________
Stability/Polymerization: Contact with acids liberates toxic gases. Presence of heat source and ignition source. 

Product is considered stable under normal handling conditions. Hazardous polymerization will not occur.
Storage Incompatibilities: Segregate from oxidizing agents, halogens.
Contact with acids produces toxic fumes.

_________ _________ Section 11 - Toxicological Information _____________
Unless otherwise specified data extracted from RTECS - Registry of Toxic Effects of Chemical Substances

TOXICITY IRRITATION
Oral (man) TD :̂ 7857 mg/kg/55 years Nil reported
Oral (rat) LDW: 763 mg/kg 
Tumorigenic - Carcinogenic by RTECS criteria.

See NIOSH, RTECS CG 0525000, for additional data.

____________________ Section 12 - Ecological Information__________________
Environmental Fate: No data found.
Ecofoxicity: Food chain concentration potential: Bioaccumulated by fresh water and marine aquatic organisms 
BCF: bioaccumulated by aquatic organisms 
Biochemical Oxygen Demand (BOD): none

 Section 13 - Disposal Considerations__________________
Disposal: Follow all federal, state, and local regulations.

 Section 14 - Transport_Information___________ _______
DOT Transportation Data (49 CFR 172.101):

Shipping Name: ARSENIC Additional Shipping Information:
Hazard Class: 6.1 
ID No.: 1558 
Packing Group: II 
Label: Poison [6]

 Section 15 - Regulatory_Information_________________ __
EPA Regulations:

RCRA 40 CFR: Not listed
CERCLA 40 CFR 302.4: Listed per CWA Section 307(a); per CAA Section 112 1 lb (0.454 kg)
SARA 40 CFR 372.65: Listed 
SARA EHS 40 CFR 355: Not listed 
TSCA: Listed

-----------    , : 1 —---- :------------------------------------Tfr—
 _V Section 16 - Other Information •__________
Research Date:.............................. i 999-11 Review Date:.................2000-07

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information 
for application to the purchaser’s intended purpose or for consequences of its use.
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Material Safety Data Sheet Collection

Issue Date: 2000-07

Chromium 
MSDS 83 
CHR4520

Section 1 - Chemical Product and Company Identification 54.1
Material Name: Chromium CAS Number: 7440-47-3
Chemical Formula: Cr 
Structural Chemical Formula; Cr
Synonyms: CHROM; CHROME; CHROMIUM; CHROMIUM METAL
General Use: Used in the manufacture of chrome-steel or chrome-nickel-steel alloys {stainless steel); for greatly 

increasing resistance and durability of metals; for chrome-plating of other metals.

Section 2 - Composition / Information on Ingredients
Name
chromium

CAS
7440-47-3

%
>99.5

OSHA PEL
TWA: 1 mg/m1; as Cr. Other 
Values: 0.1 mg/m1; Clg Cr-VI as 
CiOr

ACGIH TLV
TWA: 0.5 mg/m1.

NIOSH REL
TWA: 0.5 mg/m1; as Cr;CMI;Cr- 
IH;Cr{V])-001.

IDLH Level
250 mg/m1; as Cr.

Section 3 - Hazards Identification

Flammability 
Toxicity 

Body Contact 
Reactivity 

Chronic
0

Min High 'b'"' 3 T  "

ANSI Signal Word

Warning!
Explosive Flammable

Fire Diamond

Emergency Overview
Steel-gray, lustrous metal powder; odorless. Irritating to eyes/skin/respiratory tract. Chronic: exposure to /// 
chromium fumes can cause fibrosis of the lungs with decreased function. Flammable. Explosive in air.

Potential Health Effects
Primary Entry Routes: inhalation, skin absorption, ingestion 
Target Organs: respiratory system 
Acute Effects
Inhalation: The dust may be discomforting to the upper respiratory tract and may be harmful if inhaled.
Chrome fume is irritating to the respiratory tract and lungs.
Toxic effects result from over-exposure.
Asthmatic conditions may result as a consequence of the sensitizing action of chrome VI compounds.

Eye: The dust may produce eye discomfort and abrasive eye inflammation.
Skin: The material may be mildly discomforting to the skin and is capable of causing skin reactions which may lead to 

dermatitis.
Girome fume, as the chrome VI oxide, is corrosive to the skin and may aggravate pre-existing skin conditions such as 
dermatitis and eczema.
As a potential skin sensitizer, the fume may cause dermatoses to appear suddenly and without warning. Absorption of 
chrome VI compounds through the skin can cause systemic poisoning effecting the kidneys and liver.______________
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2000-07 Chromium MSDS No. 83
Ingestion: The material is moderately discomforting to the gastrointestinal tract and may be harmful i f  swallowed in 

large quantity.
Carcinogenicity: NTP - Listed; [ARC - Group 3, Not classifiable as to carcinogenicity to humans; OSHA - Not listed; 

NIOSH - Not listed; ACGIH - Class A4, Not classifiable as a human carcinogen; EPA - Not listed; MAK. - Notjisted. 
Chronic Effects: Metallic dusts generated by the industrial process give rise to a number o f potential health problems. 
The larger particles, above 5 micron, are nose and throat irritants. Smaller particles however, may cause lung 
deterioration. Particles o f  less than 1.5 micron can be trapped in the lungs and, dependent on the nature of the particle, 
may give rise to further serious health consequences.
Chromium(lil) is considered an essential trace nutrient serving as a component o f  the "glucose tolerance factor" and a 
cofactor for insulin action. High concentrations o f chromium are also found in RNA. Trivaient chromium is the most 
common form found in nature.
Chronic inhalation o f  trivaient chromium compounds produces irritation o f  the bronchus and lungs, dystrophic changes 
to the liver and kidney, pulmonary edema, and adverse effects on macrophages. Intratracheal administration o f  
chromium(lll) oxide, in rats, increased the incidence o f  sarcomas, and tumors and reticulum cell sarcomas o f  the lung. 
There is inadequate evidence o f  carcinogenicity o f chromium(lll) compounds in experimental animals and humans 
(IARC).
Chronic exposure to hexavalent chromium compounds reportedly produces skin, eye and respiratory tract irritation, 
yellowing o f  the eyes and skin, allergic skin and respiratory reactions, diminished sense o f smell and taste, blood  
disorders, liver and kidney damage, digestive disorders and lung damage. There is sufficient evidence o f  
carcinogenicity of chromium(VI) compounds in experimental animals and humans to confirm these as Class 1 
carcinogens (IARC).
Exposure to chromium during chrome production and in the chrome pigment industry is associated with cancer o f  the 
respiratory tract. A slight increase in gastrointestinal cancer following exposure to chromium compounds has also been 
reported. The greatest risk is attributed to exposure to acid- soluble, water-insoluble hexavalent chromium which 
occurs in roasting and refining processes. Animal studies support the idea that the most potent carcinogenic 
compounds are the slightly soluble hexavalent compounds.
The cells are more active in the uptake o f the hexavalent forms compared to trivaient forms and this may explain the 
difference in occupational effect. It is the trivaient form, however, which is metabolically active and binds with nucleic 
acid within the cell suggesting that chromium mutagenesis first requires biotransformation of the hexavalent form by 
reduction.
Hexavalent chromes produce chronic ulceration o f skin surfaces (quite independent o f  other hypersensitivity reactions 
exhibited by the skin).
Water-soluble chromium( VI) compounds come close to the top o f any published "hit list" o f  con tact allergens 
(eczematogens) producing positive results in 4 to 10% o f tested individuals. On the other hand only chromium(III) 
compounds can bind to high molecular weight carriers such as proteins to form a complete allergen (such as a hapten). 
Chromium(VI) compounds cannot.

______________________ Section 4 - First Aid Measures_____________________
Inhalation: Remove to fresh air.

Encourage patient to blow nose to ensure clear breathing passages. Rinse mouth with water. Consider drinking water 
to remove dust from throat.
Seek medical attention i f  irritation or discomfort persist.

Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with fresh running water. 
Ensure irrigation under eyelids by occasionally lifting the upper and lower lids.
Transport to hospital or doctor without delay. Removal o f  contact lenses after an eye injury should only be undertaken 
by skilled personnel. ■l:

Skin Contact: Immediately remove all contaminated clothing, including footwear (after rinsing with water).
Wash affected areas thoroughly with water (and soap if  available).
Seek medical attention in event o f  irritation.

Ingestion: Contact a Poison Control Center.
Do NOT induce vomiting. Give a glass o f  water.

After first aid, get appropriate in-plant, paramedic, or community medical support 
Note to Physicians: Long term exposure to high dust concentrations may cause changes in lung function i.e. 
pneumoconiosis; caused by particles less than 0.5 micron penetrating and remaining in the lung. Prime symptom is 
breathlessness; lung shadows show on X-ray. '
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Section 5 - Fire-Fighting Measures

Flash Point: Noncombustiblc Solid 
Autoignition Temperature: 580 °C (cloud)
LEL: Not applicable 
UEL: Not applicable
Extinguishing Media: Sand, dry powder extinguishers or other inerts should be used to smother 

dust Ftres,
These are the only suitable means for extinguishing metal dust ftres.
Do NOT use water.

Genera! Fire Hazards/Hazardous Combustion Products: Sand, dry powder extinguishers or Fire Diamond
other inerts should be used to smother dust fires.
These are the only suitable means for extinguishing metal dust fires.
Do NOT use water.

Fire incompatibility: Avoid contamination with oxidizing agents i.e. nitrates, oxidizing acids, chlorine bleaches, pool 
chlorine etc. as ignition may result,

Fire-Fighting Instructions: Contact fire department and tell them location and nature o f  hazard.
Wear breathing apparatus plus protective gloves. Prevent, by any means available, spillage from entering drains or 
waterways.
Cool fire-exposed containers with water spray from a protected location.
If safe to do so, remove containers from path o f  fire.

Section 6 - Accidental Release Measures
Small Spills: Clean up all spills immediately. Avoid contact with skin and eyes.

Wear impervious gloves and safety glasses.
Remove ait ignition sources.
Use dry clean-up procedures and avoid generating dust.
Vacuum up or sweep up.
Place spilled material in clean, dry, sealable, labeled container.

Large Spills: Clear area o f  personnel.
Contact fire department and tell them location and nature of hazard.
Control personal contact by  using protective equipment.
Prevent, by any means available, spillage from entering drains or water ways.
Moderate hazard.
No smoking, bare lights or ignition sources. Increase ventilation.
Stop leak i f  safe to do so.
Avoid generating dust.
Collect recoverable product into labeled containers for recycling.
Collect residues and seal in labeled drums for disposal.
Wash area down with large quantity o f  water and prevent runoff into drains.
After clean-up operations, decontaminate and launder all protective clothing and equipment before storing and reusing. 
If contamination o f drains or waterways occurs, advise emergency services.

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

Section 7 - Handling and Storage
Handling Precautions: Limit ail unnecessary personal contact.

Wear protective clothing when risk o f  exposure occurs.
Use in a well-ventilated area. When handling DO NOT eat, drink or smoke. 
Always wash hands with soap and water after handling.
Avoid physical damage to containers. Use good occupational work practices. 
Observe manufacturer's storing and handling recommendations.

Recommended Storage M ethods: Packaging as recommended by manufacturer. 
Check that containers are clearly labeled,
Store in metal drums or safety cans.
Plastic container.
Metal can,
Metal drum.

Regulatory Requirements: Follow applicable OSHA regulations.

Section 8 * Exposure Controls / Personal Protection
Engineering Controls: Metal dusts must be collected at the source o f  generation as they are potentially explosive.

1. Vacuum cleaners, o f  flame-proof design, should be used to minimize dust accumulation.
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2000-07 Chromium MSDS No. 83
2. Metal spraying and blasting should, where possible, be conducted in separate rooms. This minimizes the risk o f  
supplying oxygen, in the form o f  metal oxides, to potentially reactive finely divided metals such as aluminum, zinc, 
magnesium or titanium.
3. Work-shops designed for metal spraying should possess smooth waLls and a minimum o f  obstructions, such as 
ledges, on which dust accumulation is possible.
4. Wet scrubbers are preferable to dry dust collectors.
5. Bag or filter-type collectors should be sited outside the workrooms and be fitted with explosion relief doors.
6 . Cyclones should be protected against entry of moisture as reactive metal dusts are capable o f  spontaneous 
combustion in humid or partially wetted state.
7. Local exhaust systems must be designed to provide a minimum capture velocity at the fume source, away from the 
worker, o f  0.5 meter/sec.
Special ventilation requirements apply for processes which result in the generation o f barium, chromium, lead, or 
nickel fume and in those processes which generate ozone.
The use o f  mechanical ventilation by local exhaust systems is required as a minimum in all circumstances (including 
outdoor work).
(In confined spaces always check that oxygen has not been depleted by excessive rusting of steel or snowflake 
corrosion o f  aluminum). Local exhaust systems must be designed to provide a minimum capture velocity at the fume 
source, away from the worker, o f  0.5 meter/sec.

Personal Protective C lothing/Equipm ent
Eyes: Safety glasses with side shields; or as required, chemical goggles.

Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them.
Hands/Feet: PVC gloves; Safety footwear.

Rubber gloves.
Respiratory Protection:

Exposure Range >1 to 10 mg/m3: Air Purifying, Negative Pressure, Half Mask
Exposure Range >10 to 100 mg/mJ: Air Purifying, Negative Pressure, Full Face
Exposure Range >100 to <250 mg/m3: Supplied Air, Constant Flow/Pressure Demand, Half Mask
Exposure Range 250 to unlimited mg/m5: Self-contained Breathing Apparatus, Pressure Demand, Full Face
Cartridge Color: dust/mist filter (use P100 or consult supervisor for appropriate dust/mist filter)

Other: Overalls. Eyewash unit.

Section 9 - Physical and Chemical Properties
Appearance/General Info: A hard, brittle, lustrous, steel-grey metal which is very resistant to corrosion. Soluble in 

dilute sulphuric and hydrochloric acids. Welding flux grades typical sieve analysis (cumulative retention %):- 200 um 
0, 150 um 10-40, 100 50-80, 75 um 80-95, 63 um 90-96, 43 um 97-100.

Physical State: Divided solid 
Vapor Pressure (kPa): 0.13 at 1616°C  
Vapor Density (Air=l): 1.79 
Formula Weight: 52.00 
Specific Gravity (H2 0 = l ,  at 4 °C): 7.2 
Water Solubility: Insoluble in water 
Evaporation Rate: Not applicable

pH: Not applicable
pH (1 %  Solution): Not applicable.
Boiling Point Range: 2642 °C (4788 °F) 
Freezing/M elting Point Range:'1900 °C (3452 °F) 
Volatile Com ponent (% Vol): Nil 
Decom position Temperature (°C): Not applicable

Section 10 - Stability and Reactivity -firii! >
Stability/Polymerization: Product is considered stable. Hazardous polymerization will not occur.
Storage Incompatibilities: Segregate from strong oxidizers, nitric oxide, potassium chlorate, sulfur dioxide, acids and 

strong alkalis.

Section 11 - Toxicological Information
No relevant toxicological data found at time of research. 

See NIOSH, RTECS GB 4200000, for additional data.

____________________Section 12 - Ecological Information
Environmental Fate: No data found.
Ecotoxicity: No data found.
BCF: snails 1 x l0 s
Biochemical Oxygen Demand (BOD): 62.5 lb/lb, 5 days
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___________________ Section 13 - Disposal Considerations__________________
Disposal: Recycle wherever possible. Consult manufacturer for recycling options. Follow applicable federal, state, and 

local regulations.
Bury residue in an authorized landfill.
Recycle containers if possible, or dispose o f in an authorized landfill,

___________________ Section 14 - Transport Information ______
DOT Transportation Data (49 CFR 172.101):

Shipping Name: None Additional Shipping Information:
Hazard Class: None 
ID No.: None 
Packing Group: None 
Label: No class label assigned

___________________ Section 15 - Regulatory Information________ _________
EPA Regulations:

RCRA 40 CFR: Not listed
CERCLA 40 CFR 302.4: Listed per CWA Section 307(a) 5000 lb (2268 kg)
SARA 40 CFR 372.65: Listed 
SARA EHS 40 CFR 355: Not listed 
TSCA: Listed

Section 16 - Other Information
Research D ate:................................. 1999-11 Review Date: .................... 2000-07

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser’s 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability o f such information 
for application to the purchaser’s intended purpose or for consequences of its use.

it!
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G en ium  Pub lish ing Corp.
One Genium Plaza 

Schenectady, NY 12304-4690 
(518) 377-8854

M ateria l Sa fe ty  Data Sheet Collection  

Cadmium MSDS No. 23
Issue Date: 1999-10

Section 1 - Chemical Product and Company Identification 53

EINECS Number: 231-152-8

Product/Chemical Name: Cadmium  
Chemical Formula: Cd 
CAS Number: 7440-43-9 
Synonyms: colloidal cadmium
Derivation: Cadmium is collected as dust or fume from roasting zinc ores, mixed with coal or coke and sodium or zinc chloride, 

and sintered. The cadmium fume is collected in an electrostatic precipitator, leached, fractionally precipitated, and distilled; 
collected as sludge from zinc sulfate purification; prepared from direct distillation o f cadmium-bearing zinc; obtained by 
recovery from electrolytic zinc process; may be prepared from cadmium sulfate in the laboratory.

General Use: Cadmium is used as a constituent o f easily fusible alloys; soft solder and solder for aluminum; in electroplating; as 
a deoxidizer for nickel plating; for process engraving; electrodes for cadmium vapor lamps; photoelectric cells; photometry o f  
ultraviolet sun-rays; in Ni-Cd storage batteries; to charge Jones redactors; as an amalgam in dentistry; power transmission wire; 
TV phosphors; basis o f  pigments used in ceramic glazing, machinery enamels, baking enamels; Weston-standard-cell control o f  
atomic fission in nuclear reactors; reactor control rods; fungicide; photography and lithography; selenium rectifiers.

Vendors: Consult the latest Chemical Week Buyers' Guide. Ch

Section 2 - Composition / Information on Ingredients
Cadmium, ca 99.5+% wt 
Trace Impurities: < 10 ppm

OSHA PELs
8-hrTWA: 0.005 mg/tn3 
Fume* TWA: 0.1 mg/m3; 

Ceiling 0.3 mg/m3 
Dust* TWA: 0.2 mg/m3; 

Ceiling 0.6 mg/m3

DFG (G erm any) M AK  
None established

IDLH Level
9 m g/m3

AIHA WEEL 
8-hr Dust TWA: (0.002 

mg/m3)

AC G IH  TLVs
TWA: 0.01 mg/m3 (inhalable 

fraction); 0.002 mg/m3 
(respirable fraction)

N IO SH  REL
Reduce to lowest feasible level 

(LOQ 0.1 mg/m3)
‘ Applies to operations or sectors for which the cadmium standard, 1910.1027, is stayed or otherwise not in effect

Section 3 - Hazards Identification
ANSI Signal Word: Danger!

Emergency Overview
Cadmium is a lustrous metal solid o f  silver-white to bluish color without odor. It is toxic by inhalation. 
Cadmium is irritating to the respiratory tract and mildly irritating to the skin. Chronic health effects include 
kidney damage and obstructive lung disease. Cadmium dust ignites spontaneously in air. It is art experimental 
carcinogen and teratogen.

Potential Health Effects 
Prim ary Entry Routes: Inhalation and ingestion 
T arget Organs: Respiratory system, kidneys 
A cute Effects

Inhalation: Initial signs/symptoms o f  cadmium poisoning resemble those o f  the flu. Inhalation o f  dust or fumes 
causes throat dryness, cough, headache, vomiting, chest pain, dyspnea (shortness o f  breath), central nervous 
system (CNS) effects, extreme restlessness and irritability, pneumonitis, possibly bronchopneumonia, pulmonary 
edema, and death due to respiratory failure in severe cases. Symptoms may be delayed up to 24 hours. Residual 
emphysema and fibrosis may result. Note: heating o f cadmium may produce cadmium ox ide, the inhalation o f  
which can result in metal fume fever, characterized by fever, chills, malaise, headache, myalgias, fatigue, cough, 
thirst, and abdominal discomfort, with symptom onset about 3 to 10 hours after exposure. Symptoms do not usually last beyond 
24 to 48 hours.

Eye: May cause irritation.
Skiu: Contact may cause irritation, skin eruptions and pruritus. Significant derma! absorption rarely occurs.
Ingestion: Causes increased salivation, dry mouth, choking, nausea, vomiting, abdominal pain and cramping, blurred vision, 

anemia, kidney dysfunction, diarrhea, gastroenteritis, and substemal pain.
Carcinogenicity: IARC - Group 1, Carcinogenic to humans; NIOSH - listed as carcinogen; NTP - Class 2A, Reasonably 

anticipated to be a carcinogen; OSHA - listed as a carcinogen; EPA - Class B l ,  Probable human carcinogen based on 
epidemiologic studies; MAK. - Class A2, Unmistakably carcinogenic in animal experimentation only; ACGIH - A2, Suspected 
human carcinogen.

Copyright© 1999 by Genium Publishing Corporation. Any commercial use or reproduction without the publisher** permission is prohibited. Judgments as to ihe suitability of information herein for the purchaser's
purposes are necessarily the purchaser's responsibility. Although reasonable care has been taken in the preparation o f such information. Genium Publishing Corporation extends eo warranties, makes no
representations, and assumes no responsibility as to tne accuracy or suitability o f such information for application to the purchaser's intended purpose or fot consequences of its use.



MSDS No. 23 Cadmium 1999-10
M edical Conditions Aggravated by Long-Term  Exposure: Kidney disorders, respiratory disorders.
C hronic Effects: Include chronic obstructive lung disease such as emphysema, kidney damage (renal tubular disorder and 

proteinuria flow molecular weight)}, bone demineralization, microfractures and osteomalacia, respiratory cancer, gastrointestinal 
symptoms, anosmia (loss o f sense o f  sm ell), rhinitis and discoloration o f the teeth. It is implicated as the causative agent in hai- 
ftai disease in Japan.

_________________________Section 4 - First Aid Measures___________________
Inhalation: Remove exposed person to fresh air and support breathing as needed.
Eye Contact: D o  n o t allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

with flooding amounts o f  water for at least 15 minutes. Consult a physician or ophthalmologist i f  pain or irritation persist.
Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts o f  water. Wash exposed area with soap and 

water. For reddened or blistered skin, consult a physician.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 

poison control center advises otherwise, have the c o n sc io u s  a n d  alert person drink 1 to 2 glasses of water, then induce vomiting. 
After first aid, get appropriate in-plant, paramedic, or community medical support 
N o te to Physicians: Consider a chest X-ray after acute exposure.

Section 5 - Fire-Fighting Measures
Flash Point: Data not found. N F P A
Autoignition Temperature: 482 T  (250 ‘C) (layer cadmium metal dust)
LEL: Data not found.
D EL: Data not found.
O SH A Flsm m ability Classification: Flammable
Extinguishing Media: Hxringuish with carbon dioxide, dolomite, dry powder, graphite, soda ash, sodium 

chloride, thy chemical, or sand.
U nusual Fire or Explosion Hazards: The finely divided material is pyrophoric. The more finely divided the 

powder the greater the fsre/exploston hazard.
H azardous Combustion Products: When heated to decomposition, toxic fumes o f  cadmium are emitted.
Fire-Fighting Instructions: D o  n o t  release runoff from fire control methods to sewers or waterways. Because fire may produce 

toxic thermal decomposition products, wear a self-contained breathing apparatus (SC BA) with a full faceplecc operated in 
pressure-demand or positive-pressure mode.

_______________  Section 6 - Accidental Release Measures____________________
Spill /Leak Procedures: Notify safety personnel, evacuate all unnecessary personnel, remove heat and ignition sources. Isolate 

and ventilate area, deny entry, stay upwind. Cleanup personnel should protect against exposure (Sec. 8). Prevent entry into water, 
sewers, basements or confined areas.

Sm all Spills: Ifin  solid form, do  n o t  sweep! Absorb or cover with dry earth, sand or other noncombustible material. Carefully 
scoop up or vacuum (with a HEPA filter).

L arge Spills: Do not release into sewers or waterways.
R egulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120 and 1910.1027).

_______________________ Section 7 - Handling and Storage______________
H andling Precautions: Wear personal protective clothing and equipment to prevent dust inhalation and any contact with skin or 

eyes (Sec. 8). Wash thoroughly after handling cadmium.
Storage Requirements: Store in tightly closed containers in a cool, well-ventilated area away from heat, light, ignition soirees, 

incompatibtes, and air. Cadmium slowly oxidizes in air to form cadmium oxide.
R egulatory Requirements: Areas where cadmium is used or stored must be labeled according to 29 CFR 1910.1027.

_______________ Section 8 - Exposure Controls / Personal Protection
Engineering Controls: Where feasible, enclose operations to avoid dust dispersion into the work area.
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below exposure limits 

(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at 
its source.

A dm inistrative Controls: Educate workers about the health and safety hazards associated with this material. Train in work 
practices which minimize exposure. Consider preplacement and periodic medical exams with emphasis on kidney functions 
(including urine screening for micro-globulins), lungs and blood. Follow written procedures set forth by OSHA in 29 CFR 
1910.1027.

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations 
(29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. Select respirator based on exposure range as follows. 
Exposure range >0.005 to 0.05 mg/m3 use air purifying respirator, negative-pressure, half-mask; >0.05 to 0.5 mg/m3 use air 
purifying respirator, negative-pressure, full-face; >0.5 to 5 mg/m3/use supplied-air respirator, constant ftow/pressure-demand, 
full-face; >5 mg/m3/use & SCBA, pressure-demand, full-face. Use a magenta cartridge (PlOO). For emergency or aonroutine
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1999-10 ___________________   Cadmium_______ MSDS No. 23
operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. W a rn in g ! A ir -p u r ify in g  r e s p ir a to r s  d o  n o t p r o te c t  
w o rke rs  in  o x y g e n -d e fic ie n t a tm o s p h e r e s . If respirators are used, OSHA requires a written respiratory protection program that 
includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, 
cleaning, cartridge change schedules, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent any skin contact. 
Butyl rubber, chlorinated polyethylene, and polyvinyl chloride are recommended materials. Wear protective eyeglasses or 
chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Contact lenses are not protective 
eye devices. Appropriate eye protection must be worn instead of, or in conjunction with, contact lenses.

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area.
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this material 

from your shoes and clean personal protective equipment.
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before 

eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Chemical Properties
Physical State: Solid; lustrous metal or granular powder 
Color: Silver-white, blue-tinged 
Odor: Odorless
Vapor Pressure: 1 mm Hg at 741 ‘F (394 °C)
Formula Weight: 112.41 
Density: 8.642 at 77 °F (25 °C)
Water Solubility: Insoluble

Other Solubilities: Dissolved by acids; ammonium nitrate 
solution

Boiling Point: 1409 '¥  (765 *C)
M elting Point: 609.8 -F (321 °C)
Refractive Index: 1.8 at 578 nm and 20 °C/D 
Ionization Potential (eV): 8.99367

Section 10 - Stability and Reactivity
Stability: Cadmium is stable at room temperature in closed containers under normal storage and handling conditions. It slowly  

oxidizes in air to form cadmium oxide. Finely divided material is pyrophoric, i.e., it may ignite or explode spontaneously in air.
Polymerization: Hazardous polymerization cannot occur.
Chemical Incompatibilities: Include acids (reacts readily with dilute nitric acid, slowly with hydrochloric acid); explodes on 

contact with hydrazoic acid; violent or explosive reaction when heated with ammonium nitrate; tellurium; zinc; ammonia; 
sulfur; selenium; nitryl fluoride; oxidizing agents; metais.

Conditions to Avoid: Avoid creation o f  dust clouds, contact with chemical incompatibles, heat, and sources o f  ignition.
Hazardous Decomposition Products: Thermal oxidative decomposition o f  cadmium can produce toxic fumes o f  cadmium and 

cadmium oxide.

Section 11 - Toxicological Information

Acute Dermal Effects:
Rabbit, subcutaneous, LDlq: 6 mg/kg 

Acute Inhalation Effects:
Human, inhalation, LClo: 39 mg/m3/20 minutes 
produced cardiac changes; respiratory 
depression.

Rat, inhalation, LC50: 25 mg/m3/30 minutes 
produced dyspnea.

Acute Oral Effects:
Rat, oral, LD50: 2330 mg/kg 
Mouse, oral, LD50: 890 mg/kg 

M ultiple Dose Toxicity Data:
Human, inhalation, T C l0: 88 ftg/m3/ 8.6 years 

produced proteinuria.
Rat, oral, 546 mg/kg administered for 26 weeks 

continuously produced toxic effects: changes 
in serum composition; transminases; weight 
loss or decreased weight gain.

Rat, oral, 1512 mg/kg administered for 48 
weeks continuously produced toxic effects: 
changes to liver, kidneys, ureter and bladder.

* See NIOSH, RTEC S  (EU9800000), for additional toxicity

Toxicity Data:*
Tumorigenic Effects:

Woman, inhalation, 129 pg/ra3/20 years, continuous produced toxic 
effects: carcinogenic by RTECS criteria; Lung, thorax or respiration 
-tumors.

Rat, subcutaneous, 3372 ftg/kg produced toxic effects: carcinogenic 
by RTECS criteria, tumors at site o f  application.

Genetic Effects:
Mouse, micronucleus test, cell type - embryo: 6 pmol/L induced 
mutation. I>! ■

Hamster, cytogenic analysis, cell type - ovary: 1 pmol/L induced 
mutation.

Reproductive Effects:
Rat, female, oral, 23 mg/kg administered on gestational days 1 - 22 

produced specific developmental abnormalities - blood and 
lymphatic system (including spleen and marrow).

Rat, female, oral, 21.5 mg/kg administered to nuiltigenerations 
produced toxic effects: Effects on fertility - preimplantation 
mortality; Effects on newbom - germ cell effects in offspring.

Rat, male, oral, 155 mg/kg administered 13 weeks prior to mating 
produced toxic effects: Effects on newbom - reduced weight gain 
and behavioral.

data.
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MSDS No. 23 Cadmium 1999-10
Section 12 - Ecological Information

Ecotoxicity: Dreisena polymorpha, zebra mussels, chronic LC50: 130 nicg/L; Rivulus marmoratus, mangrove fish, LC50 in fresh 
water: 2,96 mg/L; Steel head trout, LC50' 0.0009 ppm for 96 hours; Daphnta magna, 0 .1 ppm lethal.

E nvironm ental Fate: Data not found.

Section 13 - Disposal Considerations
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable federal, state, and local 

regulations.
D isposal Regulatory Requirements: Dispose o f  according to EPA regulations.

Section 14 - Transport Information
DOT Transportation Data (49 CFR 172.101):

Shipping Name: Cadmium compounds Packaging Authorizations Quantity Limitations
Shipping Symbols: - a) Exceptions: 173,153 a) Passenger Aircraft/Rail: 100 kg
Hazard Class: 6.1 b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: 200 kg
ID No.: UN2570 c) Bulk Packaging: 173.240 .
P ecking Group: III V“ “ ' Requirements
Label: Keep away from food ■> ^ e l  Stowage: A
Special Provisions (172.102): - U ttier‘ "

Section 15 - Regulatory Information
EPA Regulations:
Listed as a RCRA Hazardous Waste (40 CFR 261.33); RCRA Hazardous Waste Number: DQ06 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) specific per (2) CWA, Sec. 307(a) 
CERCLA Final Reportable Quantity (RQ): 10 lb (4.54 kg)
Listed as a SARA Toxic Chemical (40 CFR 372.65)
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 
Toxic Substances Control Act (TSCA): Listed

O SH A Regulations:
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z -l, Z-1-A)
OSHA Specifically Regulated Substance (29 CFR 1910.1027 )

Section 16 - Other Information
References: 1 ,99, 124, 136, 149, 161, 176, 164, 1 9 8 ,2 0 9 ,2 1 6 ,2 2 2 ,2 2 5 ,2 2 6 ,2 2 7 ,2 3 0 , 233 ,234

Prepared B y .....................................M. Adams, Ph.D/S Fleming, B S
Research D a te ................................. 1999-3
Review D a te   .............................1999-7
Industrial Hygiene R eview  R Everett Langford, Ph.D., CIH, CSP
M edical R e v iew ............................. T Thobum, MD, MPH

D isc la im er: Judgments as to the suitability o f  inform ation herein for the purchaser’s purposes are necessarily the purchaser’s responsibility. A lthough reasonable 
care has been taken in the preparation o f such inform ation, Genium Publishing Corporation extends no warranties, makes no representations, and assumes Wo.' 
responsibility  as to  the accuracy or suitability o f  such inform ation for application to die purchaser’s intended purpose o r for consequences o f  its use.
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Genium  Publish ing Corp.
1171 RiverFront Center 
Amsterdam, N Y  12010 

(518) 842-4111

Material Safety Data Sheet Collection

Issue Date: 2000-07

L ead 
M SDS 713 

LEA1000

Section 1 - Chemical Product and Company Identification 54.1
Material Name: Lead C A S  Number: 7439-92-1
Chemical Formula: Pb 
Structural Chemical Formula: Pb
Synonyms: C.I. 77575; C.I. P IG M E N T  M E T A L  4; GLOVER; KS-4; L E A D ; L E A D  F LA K E ; L E A D  INO RG AN IC ;

L E A D  M ETAL; L E A D  S2; L E A D  SZ; O LO W ; O M A H A  & GRANT; PB -S 100; P L U M B U M  
General Use: Used as a construction material in chemical reaction equipment (tank piping,etc.); manufacture of 

tetraethyl lead; pigments for paints.
Used in pottery glazes, glass, ceramics, bearing metal and alloys, solder and other lead alloys.
A lso  used in metallurgy o f steel and other metals, cable sheathing, storage batteries, radiation shielding and 
ammunition.

Section 2 - Composition / Information on Ingredients
Name
lead

CAS
7439-92-1

%
>99

O S H A  P E L
STEL: 0.05 mg/m1; as Pb 

inorganic.

A C G IH  T L V
TW A: 0.05 mg/mJ.

N IO S H  R E L
TW A: 0.1 mg/m’.

ID L H  Level 
100 mg/m*; as Pb.

D F G  (Germany) M A K
TW A: 0.1 mg/m!.

Section 3 - Hazards Identification

Flammability 
Toxicity 

Body Contact 
Reactivity 

Chronic

dj&ffitgrijijljjj
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e
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0 4 - 0

Poison

J?
Fire Diamond

☆☆☆☆☆ Emergency Overview ☆☆☆☆☆
Bluish-white, silvery, or gray metal. Cumulative poison. Repeated low exposures causes: severe neurological 
effects, blood/kidney damage. Possible cancer hazard. Reproductive damage (sterility, decreased fertility) and 
developmental damage to fetus.

P oten tia l Health Effects 
Prim ary Entry Routes: inhalation, ingestion
Target Organs: blood, central nervous system (CNS), peripheral nervous system, kidneys, gastrointestinal (GI) tract 
Acute Effects
Inhalation: The dust may be discomforting to the upper respiratory tract and may be harmful if  inhaled.
Eye: The dust may be discomforting to the eyes.
Skin: The material may be mildly discomforting to the skin.

Prolonged exposure may cause skin reactions.
Skin absorption is not considered a significant route o f exposure;

Ingestion: The material is moderately discomforting to the gastrointestinal tract and may be harmful if swallowed. 
In rats intestinal lead absorption is bidirectional and does not follow a linear relationship with oral dose.

Copyright © 2000 by Genium Publishing Corporation. Any commercial use or reproduction wiilwui the publisher’s permission h  prohibited. Judgments as to ihe suUnbilhy of information herein for the
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2000-07 Lead MSDS No. 713
Acute effects of exposure at e generally minor because of its relative insolubility and physical form. Unusual instances 
of exposure have been reported in inadequately ventilated indoor firing ranges (as fume), in the application o f surma, 
a mascara-like cosmetic agent, to the conjunctival surfaces in Asian countries and in lead-smelting and associated 
occupations.
In humans lead metabolism fits into a three compartment model. The first compartment in which lead has a half-life 
of about 35 days includes the blood; it receives blood from the gut and delivers some of it to the urine and 
communicates with the other two pools. The second compartment in which lead has a similar half-life includes the 
sofl tissues which contain about half the blood level; they share lead with hair, nails, sweat, saliva, bile and other 
digestive secretions. The skeleton is the third compartment and contains the vast bulk of the total body burden, 
possesses a very long half-life and demonstrates a difference between the dense and less dense components to bind 
lead.

Carcinogenicity: NTP - Not listed; IA R C  - Group 2B, Possibly carcinogenic to humans; O SH A  - Not listed; N IO SH  - 
Not listed; ACG IH  - Not listed; EPA  - Class B2, Probable human carcinogen based on animal studies; M A K  - Not 
listed.

Chronic Effects: Symptoms of exposure include headache, fatigue, sleep disturbances, abdominal pains and decreased 
appetite. Overexposure to lead in the form of dust has toxic effects on the lungs and kidneys and on the nervous system 
resulting in mental disturbances and anemia.
Skin absorption is not considered to be a significant route of exposure.
Worker exposure to lead must be kept to a minimum, especially in cases where lead is worked at temperatures 
whereby lead vapors are evolved e.g. metal refining.
Lead is an accumulative poison and exposure even to small amounts can raise the body's content to toxic levels. 
Potential adverse effects on die offspring of pregnant workers have been cited in the literature.

____________________ Section 4 - First Aid Measures___________________
Inhalation: Remove to fresh air.
Lay paliem down. Keep warm and rested.
If  available, administer medical oxygen by trained personnel.
I f  breathing is shallow or has stopped, ensure clear airway and apply resuscitation. Transport to hospital or doctor, 
without delay.

Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with fresh running water. 
Ensure irrigation under eyelids by occasionally lifting the upper and lower Uds.
Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be undertaken 
by skilled personnel.

Sk in  Contact: Wash affected areas thoroughly with water (and soap if available).
Seek medical attention in event of irritation.

Ingestion: Rinse mouth out with plenty of water.
Seek medical attention if  irritation or discomfort persist.

After first aid, get appropriate in-plant, paramedic, or community medical support
Note to Physicians: I .Gastric acids solubilize lead and its salts and lead absorption occurs in the small bowel.
2.ParticIes of less than 1 um diameter are substantially absorbed by the alveoli following inhalation.
3.Lead is distributed to the red blood cells and has a half-life of 35 days.
It is subsequently redistributed to soft tissue Sc bone-stores or eliminated.The kidney accounts for 75% of daily lead 
loss; integumentary and alimentary losses account for the remainder.
4.Neurasthenic symptoms are the most common symptoms of intoxication.
Lead toxicity produces a classic motor neuropathy. !;f
Acute encephalopathy appears infrequently in adults. ' r
Diazepam is the best drug for seizures.
5. Whoie-blood lead is the best measure of recent exposure; free erythrocyte protoporphyrin (FBP) provides the best 
screening for chronic exposure. Obvious clinical symptoms occur in adults when whole-blood lead exceeds 80 ug/dL.
6.British Anti-Lewisite is an effective antidote and enhances fecal and urinary excretion o f lead. The onset of action of 
B A L  is about 30 minutes and most of the chelated metal complex is excreted in 4-6 hours, primarily in the bile.
Adverse reaction appears in up to 5 0%  of patients given B A L  in doses exceeding 5 mg/kg. CaNa2EDTA has also been 
used alone or in concert with B A L  as an antidote.
D-penaciUamine is the usual oral agent for mobilization of bone lead; its use in the treatment o f lead poisoning remains 
investigational,
2-3-dimercapto-l-propanesulfonic acid (DM PS) and dimercaptosuccinic acid (D M S A ) are water soluble analogues of 
B A L  and their effectiveness is undergoing1 review.
As a rule, stop B AL  if lead decreases below 50 ug/dL; stop CaNa2EDTA if blood lead decreases below 40 ug/dL or 
urinary lead drops below 2 mg/24 hrs.

B IO L O G IC A L  EX PO SU R E  IN D E X  - BE I
These represent the determinants observed in specimens collected from a healthy worker who has been exposed at the 
Exposure Standard (ES or TLV):
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Determinant 
Lead in blood

Index
50 ug/100 mL

Lead
Sampling Time 
Not Critical

________ MSDS No. 713
Comments
B

Lead in urine 150ug/gm  Not critical
creatinine

Zinc 2 5 0 u g /!0 0 m L  After 1 month
Protoporphyrin erythrocytes exposure
in blood OR 100 ug/100

mL blood

B: Background levels occur in specimens collected from subjects NOT exposed.

____________________ Section 5 - Fire-Fighting Measures
Flash Point: Not available; probably noncombustible 
Autoignition Temperature: Not applicable 
LEL: Not applicable 
UEL: Not applicable
Extinguishing Media: There is no restriction on the type o f extinguisher which may be used.
G eneral Fire Hazards/Hazardous Combustion Products: Noncombustible.

Not considered to be a significant fire risk; however, containers may burn.
Moderate fire hazard, in the form o f  dust, when exposed to heat or flames.
Decomposition products may include toxic lead dust and lead oxide fumes. Fire Diamond

Fire Incompatibility: Incompatible with strong acids, oxidants, ammonium nitrate, chlorine trifluoride and sodium 
azide.

Fire-Fighting Instructions: Contact fire department and tell them location and nature o f  hazard.
Use fire fighting procedures suitable for surrounding area.
Wear full body protective clothing with breathing apparatus. Prevent, by any means available, spillage from entering 
drains or waterways.
I f  safe to do so, remove containers from path o f  fire.
Cool fire-exposed containers with water spray from a protected location.
Equipment should be thoroughly decontaminated after use.

__________________ Section 6 - Accidental Release Measures _______
Sm all Spills: Clean up all spills immediately. Avoid contact with skin and eyes.

Wear protective clothing, gloves, safety glasses and dust respirator.
Use dry clean-up procedures and avoid generating dust.
Vacuum up.
Place spilled material in clean, dry, sealable, labeled container.

L arge Spills: Clear area o f  personnel and move upwind.
Contact fire department and tell them location and nature o f hazard.
Control personal contact by using protective equipment and dust respirator.
Prevent spillage from entering drains, sewers or waterways.
Recover product wherever possible. Avoid generating dust. Sweep /  shovel up.
If required, wet with water to prevent dusting.
Put residues in labeled plastic bags or other containers for disposal.
Wash area down with large quantity o f  water and prevent runoff into drains.
If contamination o f drains or waterways occurs, advise emergency serv ices.

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120)

_______________  Section 7 - Handling arid Storage___________
H andling Precautions: Limit all unnecessary personal contact.

Wear protective clothing when risk o f  exposure occurs.
U se in a well-ventilated area.
A void contact with incompatible materials.
When handling, DO NOT eat, drink or smoke.
Keep containers securely sealed when not in use. Avoid physical damage to containers. Always wash hands with soap 
and water after handling.
Work clothes should be laundered separately.

il<
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2000-07 Lead MSDS No. 713
Use good occupational work practices. Observe manufacturer's storing and handling recommendations. Atmosphere 
should be regularly checked against established exposure standards to ensure safe working conditions are maintained. 

Recommended Storage Methods: Check that containers are clearly labeled.
Packaging as recommended by manufacturer.

Regulatory Requirements: Fotlow applicable OSHA regulations.

_____________ Section 8 - Exposure Controls / Personal Protection____________
Engineering Controls: General exhaust is adequate under normal operating conditioris.

If risk o f  overexposure exists, wear NIOSH-approved dust respirator.
Correct fit is essential to obtain adequate protection.

Personal Protective Clothing/Equipm ent
Eyes: Safety glasses with side shields; or as required, chemical goggles.
Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them,

H ands/Feet: Impervious gloves; rubber gloves.
Rubber boots.
Protective footwear.

Respiratory Protection:
Exposure Range >0.05 to 0.5 mg/m3: Air Purifying, Negative Pressure, Half Mask 
Exposure Range >0,5 to 2.5 mg/m3: Air Purifying, Negative Pressure, Full Face 
Exposure Range >2,5 to 50 mg/m3: Powered Air Purifying Respirator, H alf or Full Facepiece or Hood 
Exposure Range >50 to 100 mg/m3: Supplied Air Respirator with Full Facepiece, Hood, Helmet, or Suit, operated in a 

Positive Pressure Mode
Exposure Range >100 to unlimited mg/m3: Self-contained Breathing Apparatus, Pressure Demand, Full Face 
Cartridge Color: magenta (P I00)
Note: (29CFR 1910.1025) for general industry 

Other: Overalls. Eyewash unit. Skin cleansing cream.
Provide adequate ventilation in warehouse or closed storage areas.
General and local exhaust ventilation usually required to maintain airborne dust levels to safety levels.

_______________ Section 9 - Physical and Chemical Properties_______________
Appearance/General Info: Bluish-white, silvery-gray metal. Malleable, lustrous when freshly cut and tarnishes when 

exposed to air. Reacts with strong acids like nitric acid, sulphuric or hydrochloric acid. Attacked by water in presence 
o f  oxygen. Poor electrical conductor. Lead fumes are formed at temperatures above 500-700 °C.

Physical State: Divided solid
V apor Pressure (kPa): 0.24 at 1000 °C
V apor Density' (Air=l): Not applicable
Form ula Weight: 207.19
Specific Gravity (K20= l ,  at 4 °C): 11.34
W ater Solubility: Insoluble in water
Evaporation Rate: Not applicable

pH: Not applicable
pH (1% Solution): Not applicable.
Boiling Point Range: 1740 °C (3164 °F) 
Freezing/Melting Point Range: 327.4 °C (621.32 
Volatile Com ponent {% Vol): Not applicable

’F)

Section IQ - Stability and Reactivity
Stability/Polymerization: Hazardous polymerization will not occur. Stable under normal storage conditions. t // 
Storage Incompatibilities: Avoid storage with strong acids, oxidants, ammonium nitrate, chlorine trifluoride and 

sodium azide.

Section 11 ■ Toxicological Information
TOXICITY IRRITATION
Oral (woman) TDU: 450 mg/kg/6 years Nil Reported
Inhalation (human) TC^: 0.01 mg/m3
WARNING: Lead is a cumulative poison and has the potential to cause abortion and intellectual impairment to unborn 
children of pregnant workers.

See NIOSH, RTECS OF 7525000, for additional data.
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____________________ Section 12 - Ecological Information______ ____________
Environm ental Fate: If released or deposited on soil, it will be retained in the upper 2-5 cm of soil, especially soils 

with at least 5% organic matter or a pH 5 or above. Leaching is not important under normal conditions although there 
is som e evidence to suggest that it is taken up by some plants. Generally, the uptake from soil into plants is not 
significant. It is expected to slowly undergo speciation to the more insoluble sulfate, sulfide, oxide, and phosphate 
salts. It enters water from atmospheric fallout, runoff or wastewater; tittle is transferred from natural ores. It is a stable 
metal and adherent films o f protective insoluble salts form that protect the metal from further corrosion. That which 
dissolves tends to form ligands. It is effectively removed from the water column to the sediment by adsorption to 
organic matter and clay minerals, precipitation as insoluble salt (the carbonate or sulfate, sulfide), and reaction with 
hydrous iron and manganese oxide. Under most circumstances, adsorption predominates. It does not appear to 
bioconcentrate significantly in fish but does in some shellfish such as mussels. When released to the atmosphere, it 
will generally be in dust or adsorbed to particulate matter and subject to gravitational settling and be transformed to the 
oxide and carbonate.

Ecotoxicity: LC5t Japanese quail (Coturnix japonica), males or females, 14 days old, oral (5-day ad libitum in diet) 
>5,000 ppm; at 1000, 2236 & 5000 onset o f  toxic signs began at 7, 7 & 7 days and remisscd at 11, 11 & 12 days, 
respectively, no mortality was observed; control references were dieldrin & dicrotophos; com oil diluent was added to 
diet at ratio o f 2:98 by wt; (extreme concentrations: 1,000-5,000 ppm)

BCF: freshwater fish 1.38 to 1.65

____________________Section 13 - Disposal Considerations__________________
Disposal: Recycle wherever possible. Consult manufacturer for recycling options.

Follow applicable federal, state, and local regulations.

____________________ Section 14 - Transport Information___________________
DOT Transportation Data (49 CFR 172.101):

Shipping Name: NONE Additional Shipping Inform ation:
H azard Class: None 
ID No.: None 
P acking Group: None 
Label: No class label assigned

____________________Section 15 - Regulatory Information___________________
EPA Regulations:

RCRA 40 CFR: Not listed
CERCLA 40 CFR 302.4: Listed per CWA Section 307(a) 10 lb (4.535 kg)
SARA 40 CFR 372.65: Listed 
SA RA EHS 40 CFR 355: Not listed 
TSCA: Listed

______________ Section 16 - Other Information_____________________
R esearch D ate:.................................1999-11 Review D a te : ....................2000-07

, 0{if .■
Disclaimer: Judgments as to the suitability o f information herein for the purchaser’s purposes are necessarily the purchaser's 

responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as'to the accuracy or suitability of such information 
for application to the purchaser’s intended purpose or for consequences of its use.
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Genium Publishing Corp.
One Genium Plaza 

Schenectady, NY 12304-4690 
(518) 377-8854

M aterial Safety Data Sheet Collection 

M ercu ry  M SDS No. 26

Date o f  Preparation: 1/77 Revision: D, 6/94

Section 1 - Chemical Product and Company Identification 44
Product/Chemical Name: Mercury 
Chem ical Formula: Rg 
CAS No.: 7439-97-6
Synonym s: colloidal mercury, hydrargyrum, liquid silver, Quicksilver
Derivation: Obtained by roasting cinnabar (mercury sulfide) and purified by distillation, or as a by-product o f  gold mining. 
G eneral Use: Used in agricultural poisons, anti-fouling paint, dental amalgams, mining amalgamation (to remove gold and other 

metals from ore), thermometers, barometers, dry cell batteries, chlorine and caustic soda production, electrical apparatus, and as 
a neutron absorber in nuclear power plants.

Vendors: Consult the latest C h e m ic a l W eek  B u y e r s ' G uide. ^

Section 2 - Composition / Information on Ingredients
Mercury, ca 100 %wt 

O SH A PEL
Ceiling: O.lmgAn3 (vapor and inorganic Hg)
8-hr TWA: 0.05 mg/m3 (vapor), skin; (Vacated 1989 Final 

Rule Limit)

ACGIH  TLVs
TWA: 0.025 mg/m3 (inorganic compounds), skin 

NIOSH  REL
10-hrTWA: 0.05 mg/m3 (vapor), skin

DFG (G erm any) M AK  
TWA: 0.01 ppm (0.1 m g/m 3)
Category III: Substances with systemic effects 
Onset o f  Effect: > 2 hr
Half-life: > shift length (strongly cumulative) 

Peak Exposure Limit:
0.1 ppm (I mg/m3), 30 min. average value, 1/shift

IDLH Level
■28 mg/m3

Section 3 - Hazards Identification

Em ergency Overview
Mercury exists as a heavy, odorless, silver-white liquid metal. It is highly toxic by both acute and chronic 
exposure. Exposure can cause corrosion o f  the eyes, skin, and respiratory tract and may result in irreversible 
nervous system damage. It readily forms amalgamations with most metals except iron.

W ilson 
Risk 
Scale 
R  1 
I 4
S 2*
K 1 

♦Skin 
absorption

HMIS 
H 4* 
P 0 
R  0

‘Chronic
effects
P P E t
tSec.8

P o ten tia l H ealth Effects 
Prim ary Entry Routes: Inhalation, eye and skin contact/absorption.
Target Organs: Central nervous system, eyes, skin, respiratory system, liver, kidneys.
A cute Effects

Inhalation: Exposure to high vapor concentrations can cause severe respiratory damage. Other symptoms include 
wakefulness, muscle weakness, anorexia, headache, ringing in the ear, headache, diarrhea, liver changes, fever, 
gingivitis, chest pain, difficulty breathing, cough, inflammation o f the mouth (stomatitis), salivation, bronchitis, 
and pneumonitis. Acrodynia (pink or Swifts disease), characterized by redness and peeling o f  the skin on the toes^-p 
and Fingers, was commonly seen in children in the 1950s and is still in fr e q u e n tly  seen in workers. /('
Eye: Irritation and corrosion.
Skin: Skin can become severely irritated i f  allowed to remain in contact with mercury. Skin absorption will occur 
at 2 .2% o f  the rate o f absorption through the lungs.
Ingestion: Mercury generally passes through the digestive tract uneventfully. However, large amounts may get 
caught up in the intestine and require surgical removal. If an abscess or other perforation is present along the digestive tract, 
absorption into the btood stream with subsequent mercury poisoning is possible.

Carcinogenicity: IARC, NTP, and OSHA do not list mercury as a carcinogen.
M edical Conditions Aggravated by Long-Term  Exposure; Central nervous system disorders.
Chronic Effects: Chronic exposure appears more common than acute and is primarily associated with central nervous system 

damage which can be permanent (ex. paresthesia o f  the hands, lips, feet). Early signs o f  toxicity include weakness, fatigue, 
anorexia, weight loss, and gastrointestinal disturbances. If exposure levels are high, characteristic tremors o f  the fingers, eyelids, 
and lips occur with progression to generalized tremors o f the entire body. Psychic disorders are noticeable and characterized by 
behavior and personality changes, increased excitability, memory loss, insomnia, and depression. In severe cases, delirium and 
hallucinations may occur. Kidney damage is observed with oliguria (decreased urine output) progressing to anuria (urine 
cessation) and may require dialysis. The cornea and lens o f  the eyes may take on a brownish discoloration and the extraocular 
muscles may be damaged, This syndrome has been termed A s th e n ic -V e g e ta tiv e  S y n d r o m e  or M ic ro m erc u r ia lis tn  Chronic 
symptoms occur increasingly with exposures to 0.1 mg/tri3 or higher. M u ta tio n :  Aneuploidy and other chromosomal aberrations
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purposes are necessarily the purchaser's responsibility, Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation « lends oo warranties, makes no
representations, and assumes no responsibility as to the accuracy or suitability o f  such information for application 10 the purchaser's intended purpose or for consequences of its use.



MSDS No. 26_____________________________ Mercury   6/94
have been observed in the lymphocytes from whole blood cultures in workers exposed to mercury. Reproductive: Mercury has 
been detected in stillborn babies o f  women treated with mercury for syphilis. In a study o f  six men acutely exposed 
(occupationally) to mercury levels as high as 44 mg/m3, all suffered impaired sexual function. Repeated skin contact may cause 
allergic dermatitis in some individuals.

NOTE: Spilled mercury will release sufficient vapor over time to produce chronic poisoning.

Section 4 - First Aid Measures
Inhalation: Remove exposed person to fresh air and support breathing as needed.
Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

with flooding amounts o f  water until transported to an emergency medical facility. Consult a physician immediately.
Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts o f  water and then wash exposed area with 

soap. For reddened or blistered skin, consult a physician.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. In general, 

mercury w ill pass through the digestive tract uneventfully.
After first aid, get appropriate in-plant, paramedic, or community medical support.
N ote to Physicians: BEI: blood (15 pg/L), urine: (35 pg/g creatinine). Extremely high urine levels o f 0.5 to 0.85 mg Hg/L are 

indicative o f  polyneuropathy. 0.4 to 22 pg/L is reported to be the human lethal blood level. Obtain urinalysis including at a 
minimum: albumin, glucose, and a microscopic examination o f centrifuged sediment. Use BAL or 2 , 3-dimercaptosuccinic acid 
as chelators. Do not use calcium sodium EDTA because of nephrotoxicity. An electromyograph may determine extent o f  nerve 
dysfunction, it has been noted that exposure to mercury may predispose persons to development o f  carpal tunnel syndrome.

Section 5 - Fire-Fighting Measures
Flash Point: Nonflammable Genium
Autoignition Temperature: Nonflammable 
LEL: None reported.
UEL: None reported.
Extinguishing Media: Use agents suitable for surrounding fire.
Unusual Fire or Explosion Hazards: None reported.
H azardous Com bustion Products: Toxic mercury vapor and mercuric oxide.
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways.
Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 

apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode.

Section 6 - Accidental Release Measures
Spill /Leak Procedures: Keep a mercury spill kit readily available in areas where mercury is used. Notify safety personnel, 

isolate and ventilate area, deny entry, and stay upwind.
Sm all and Large Spills: Follow instructions on mercury spill kit. Most kits come with an aspiration-driven vacuum trap with a 

mercury "sweeper" (copper or copper-plated brush). Wash spill area with a dilute calcium sulfide or nitric acid solution. I f  spill 
cannot be taken up readily, dust the top o f  the spill with flowers o f sulfur or preferably, calcium polysulfide. This will produce a 
surface coating o f  mercury sulfide which will reduce mercury vapor dispersion into the air.
Regulatory Requirem ents: Follow applicable OSHA regulations (29 CFR 1910.120).

Section 7 - Handling and Storage
H andling Precautions: Use appropriate PPE when working with mercury. Do not use on porous work surfaces (wood, unsealed 

concrete, etc.) to prevent spills from lodging in cracks. ///
Storage Requirements: Store in a cool, dry, well-ventilated area away from heat and incompatibles (Sec. 10). Store on non- 

porous floors and wash them regularly with a dilute calcium sulfide solution. Because mercury will form amalgamations with 
most metals except iron, metal shelves should be painted with a sufficiently thick coating to prevent this from happening.

Section 8 - Exposure Controls / Personal Protection
Engineering Controls: Wherever possible, enclose processes to prevent mercury vapor dispersion into work area.
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PELs 

(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at
its source.('03)

Adm inistrative Controls: Consider pre-placement and periodic medical exams o f  exposed workers with emphasis on the skin, 
eyes, central nervous system, liver, and kidneys.

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFR 1910.134) and, i f  necessary, wear a MSHA/NIOSH-approved respirator. For < 0.5 m g/m 3, use any chemical cartridge 
respirator with cartridges providing protection against mercury and equipped with an ESLI (end o f  service life indicator), any 
SCBA, or any SAR (supplted-air respirator). For < 1.25 mg/m3, use any SAR operated in continuous-flow mode, any PAPR 
(powered, air-purifying respirator) with an ESLI. For < 2.5 mg/m3, use any SCBA or SAR with a full facepiece, any SAR with a 
tight-fitting facepiece and operated in continuous-flow mode, or any chemical cartridge respirator with a full facepiece, chemical
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6/94 __________________________________________M e rc u ry __________________________________ M SD S No, 26
cartridges providing protection against mercury, and equipped with an ESLI. For <28 mg/m3, use any SAR operated in pressure- 
demand or other positive-pressure mode. For emergency or nonroutine operations {cleaning spills, reactor vessels, or storage 
tanks), wear an SCBA with full facepiece and operated in pressure-demand or other positive pressure mode. W a rn in g ! A ir- 
p u r i fy in g  r e s p ir a to rs  d o  n o t p r o te c t  w o rk e rs  in o x y g e n -d e fic ie n t  a tm o s p h e r e s , If respirators are used, OSHA requires a written 
respiratory protection program that includes at least; medical certification, training, fit-testing, periodic environmental 
monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets made o f butyl rubber, nitrile 
rubber, fluorocarbon rubber, neoprene rubber, polyvinyl chloride, chlorinated polyethylene, or polycarbonate to prevent 
prolonged or repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection 
regulations (29 CFR 1910.133). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead 
of, or in conjunction with contact lenses.

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area.
Contam inated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this 

material from your shoes and clean personal protective equipment.
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before 

eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Chemical Properties
Physical State: Liquid metal Water Solubility; 0.28 pmoi/L at 77 *F (25 ‘C)
Appearance and Odor: Silvery-white, odorless Other Solubilities: Soluble in boiling sulfuric acid, nitric acid
Vapor Pressure: 0.0018 mm Hg at 77 *F (25 *C) (reacts); slightly in lipids, and 2.7 mg/L in pentane. Insoluble
Formula Weight; 200.59 in alcohol, ether, cold sulfuric acid, hydrogen bromide, and
Density (H 2 0 =l): 13.534 g/cm3 at 77 *F (25 ’C) hydrogen iodide.
Boiling Point; 674.09 *F (356,72 ’C) Surface Tension: 484 dyne/cm at 77 *F (25 *C)
Freezing Point: -37.97 *F (-38.87 *C) Critical Temperature: 2664 *F (1462 *C)
Viscosity: 15.5 mP at 77 *F (25 ’C) Critical Pressure: 1587 atm
Electrical Resistivity: 95.76 ji.ohm at 68 *F (20 *C)

Section 10 - Stability and Reactivity
Stability: Mercury does not tamish at ordinary temperatures but when heated to near its boiling point, it slowly oxidizes to 

mercuric oxide.
Polym erization: Hazardous polymerization does not occur.
Chem ical Incompatibilities: Mercury forms alloys (amalgamates) with most metals except iron. It is incompatible with 

oxidizers such as bromine, 3-bromopropyne, methylsilane + oxygen, chlorine, chlorine dioxide, nitric acid, or peroxyformic 
acid; tetracarbonyl nickel + oxygen, alkynes + silver perchlorate, ethylene oxide, acetylenic compounds (explosive), ammonia 
(explosive), boron phosphodiiodide, methyl azide, nitromethane, and ground sodium carbide,

Conditions to Avoid: Exposure to high temperatures, metal surfaces or incompatibles.
Hazardous Decomposition Products: Thermal oxidative decomposition o f  mercury can produce mercuric oxide.

Section 11- Toxicological Information
Toxicity Data: *

Reproductive: Acute Inhalation Effects:
Rat, inhalation: 890 ng/nP/24 hr for 16 weeks Woman, inhalation, T C ^ : 150 flg/m3/46 days caused anprexia,
prior to mating had an effect on spermatogenesis. diarrhea, and wakefulness.

Man, inhalation, TClq: 44300 jlg/m3/8 hr caused muscle weakness, 
Acute Dermal Toxicity: liver changes, and increased body temperature.
Man, skin, TD]^: 129 mg/kg for 5 continuous
hours caused ringing in the ears, headache, and Chronic Effects-

allergic dermatitis. Rat, inhalation: 1 mg/m3/  24 hr for 5 continuous weeks caused

Acute Oral Toxicity: proteinuria.
Man, oral. T D ^ ; 43 mg/kg caused tremor and 
jaundice or other liver changes.

* See NIOSH, RTECS  (OV45500G0), for additional toxicity data,
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____________________ Section 12 - Ecological_Information____________________
Ecotoxicity: Catfish, LC50 = 0-35 mg/L/96 hr; mollusk {Modiolus carvalhoi), LC50 =  0.19 ppm/96 hr: tadpole (Rana 
hexadactyla), LC50 = 0.051 ppm/96 hr. Mercury is transformed to methyl mercury by bacteria in the environment and - 
undergoes bioaccumulation readily. BCF for freshwater fish = 63,000; for saltwater fish = 10,000; and for marine and 
freshwater invertebrates = 100,000.

Environm ental Degradation: Mercury is expected to volatilize rapidly when deposited on soil surfaces. Once in the air, it can 
be transported long distances before being redeposited on soil or in water. In water, mercury appears to bind to particulates 
where it eventually becomes deposited on the bed sediment. In general, mercury entering the environment can be deposited and 
revolatilized several times.

 _______________  Section 13 - Disposal Considerations __________________
Disposal: Incineration is not an appropriate disposal method. Wastewater may be treated by addition o f chlorine to oxidize the 

mercury to its ionic state. The water can then be passed through an absorbent (an activated charcoal concentrate with a sulfur 
coating or peanut shell charcoal) to collect the ionic mercury, followed by distillation to recover the mercury. Sodium 
borohydride, a reducing agent, can be used to precipitate mercury from waste solutions. Bioremediation, using Pseudomonas 
putida, has also been suggested. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable 
Federal, state, and local regulations.

______________________ Section 14 - Transport Information______________________
DOT Transportation Data (49 CFR 172.101):

Packaging Authorizations Quantity Lim itations
a) Exceptions: 173.164 a) Passenger, A ircraft, or Railcar: 35 kg
b) Non-bulk Packaging: 173.164 b) Cargo A ircraft Only: 35 kg
c) Bulk Packaging: 173.240

Vessel Stowage Requirements
a) Vessel Stowage: B
b) Other: 40, 97

________________   Section 15 - Regulatory Information_________________
EPA Regulations:
Listed as a RCRA Hazardous Waste (40 CFR 261.33): U151
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001; CWA, Sec. 307(a), CAA, Sec. 112 
CERCLA Reportable Quantity (RQ), 1 lb (0.454 kg)
SARA 3 li/3 1 2  Codes: 1 ,2
Listed as a SARA Toxic Chemical (40 CFR 372.65)
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 
OSHA Regulations:
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z -l, Z -l-A )

 Section 16 - Other Information__________________ _____
References: 73, 103,124, 132,136, 148, 149 ,1 5 9 ,1 6 7 ,1 7 6 ,1 8 7 , 189 f

i \
Prepared B y .....................................M Gannon, BA
Industrial H ygiene R ev iew  RE Langford, PhD, C1H
M edical R e v ie w ..............................T Thobum, MD, MPH

Disclaimer: Judgments as to the suitability o f  information herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation o f  such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability o f  such 
information for application to the purchaser's intended purpose or for consequences o f its use.

Shipping Nam e: Mercury
Shipping Sym bols: A, W
Hazard Class: 8
ID No.: TJN2809
Packing Group: 111
Label: Corrosive
Special Provisions (172.102): -
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Material Safety Data Sheet Collection

issue Date: 2000-07

Phenol 
M SDS 355 
PH E3200

Section 1 - Chemical Product and Company Identification 54.1
M aterial Name: Phenol CAS Number: 108-95-2
Chemical Formula: CsH*0 
Structural Chemical Formula: C^HjOH
Synonyms: ACIDE CARBOLIQUE; BAKER'S P AND S LIQUID AND OINTMENT; BENZENOL; CARBOLIC 

ACID; CARBOLSAURE; FENOL; FENOLO; HYDROXYBENZENE; 1ZAL; MONOHYDROXYBENZENE; 
MONOPHENOL; OXYBENZENE; PHEN1C ACID; PHENOL; PHENOL ALCOHOL; PHENOLE;
PHENOL,MOLTEN; PHENYL ALCOHOL; PHENYL HYDRATE; PHENYL HYDROXIDE; PHENYL1C ACID; 
PHENYLIC ALCOHOL

General Use: Used as a general disinfectant, either in solution or mixed with slaked lime, etc., for toilets, stabKs, 
cesspools, floors, drains, etc.; for the manufacture o f  colorless or light-colored artificial resins.
Also used in many medicinal and industrial compounds and dyes; as a reagent in chemical analysis.

Section 2 - Composition / Information on Ingredients
Name
phenol

CAS
108-95-2

%
>99

O SH A PEL
TWA: 5 ppm; 19 mg/m3; skin.

ACGIH  TLV
TWA: 5 ppm; 19 m g/m \

NIOSH REL
TWA: 5 ppm; 19 mg/m3. STEL:

15.6 ppm; 60 mg/m3; 15-minute, 
skin.

IDLH Level
250 ppm.

DFG (Germany) MAK  
TWA: 5 ppm; 19 mg/m1.

Section 3 - Hazards Identification

Fire Diamond

Em ergency O verview  ☆ ☆ ☆ ☆ ☆
White, crystalline solid; medicinal odor. Poison! Corrosive, causes severe bums to the eyes
(blindness)/skin/respiratory tract. Also causes: severe neurol ogical effects (shock and coma), liver and kidney
damage. Absorbed through the skin. Combustible.

Potential Health Effects 
Prim ary Entry Routes: skin absorption, eye contact, ingestion, Inhalation 
Target Organs: liver, kidneys, nervous system, skin 
Acute Effects

Inhalation: The vapor is extremely discomforting to the upper respiratory tract, may cause severe mucous membrane 
damage and may be harmful if  inhaled.
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Pulmonary absorption may lead to systemic toxicity affecting the cardiovascular and central nervous system. 
Inhalation o f  phenol and some o f  its derivatives may produce profuse perspiration, intense thirst, nausea, vomiting, 
diarrhea, cyanosis, hyperactivity, stupor, falling blood pressure, hypernea, abdominal pain, hemolysis, convulsions, 
coma and pulmonary edema with pneumonia. Respiratory failure and kidney damage may follow.
Inhalation o f  the vapor causes a sore throat, coughing, shortness o f  breath and labored breathing.
Systemic effects include paleness, weakness, headache, sweating, ringing o f  the ears, shock, cyanosis, excitement, 
dark colored urine, frothing o f  the nose and mouth.
Pulmonary inflammation and pneumonia, inflammation and necrosis o f  the myocardium, hepatic centro-Iobular 
necrosis, renal proximal tube swelling and edema and globular degeneration and hind-limb paralysis was observed in 
guinea-pigs exposed 29 times for 7 hours/day, five days/week to concentrations ranging from 26 to 52 ppm.

Eye: The material is highly corrosive to the eyes and is capable o f  causing severe burns and capable o f  causing severe 
damage with loss o f sight.
The vapor from heated material is highly discomforting to the eyes.
The vapor when concentrated has pronounced eye irritation; this gives som e warning o f  high vapor concentrations. If 
eye irritation occurs seek to reduce exposure with available control measures, or evacuate area.
The material may produce severe irritation to the eye causing pronounced inflammation. Repeated or prolonged 
exposure to irritants may produce conjunctivitis.
Some phenol derivatives may produce mild to severe eye irritation with redness, pain and blurred vision. Permanent 
eye injury may occur; recovery may also be complete or partial.

Skin: The solid/dust is corrosive to the skin, may cause blisters or bums or severe bums and is it is rapidly absorbed by 
the skin.
Toxic effects may result from skin absorption.
Phenol and some o f  its derivatives may produce mild to severe skin irritation on repeated or prolonged contact, 
producing second and third degree chemical bums. Rapid cutaneous absorption may lead to systemic toxicity 
affecting the cardiovascular and central nervous system.
Absorption through the skin may result in profuse perspiration, intense thirst, nausea, vomiting, diarrhea, cyanosis 
(following the formation o f  methemoglobin), hyperactivity, stupor, falling blood pressure, hypernea, abdominal pain, 
hemolysis, convulsions, coma and pulmonary edema followed by pneumonia. Respiratory failure and kidney damage 
may follow.
The material may produce severe skin irritation after prolonged or repeated exposure, and may produce a contact 
dermatitis (nonallergic).
This form o f  dermatitis is often characterized by skin redness (erythema) and swelling (edema) which may progress 
to vesiculation, scaling and thickening o f  the epidermis..
Histologically there may be intercellular edema o f  the spongy layer (spongiosis) and intracellular edema o f  the 
epidermis.
Prolonged contact is unlikely, given the severity o f  response, but repeated exposures may produce severe ulceration. 
Contact with the skin causes a white, wrinkled discoloration followed by a severe bum or systemic poisoning i f  not 
promptly and properly removed.
Intense burning and pain from skin contact may be delayed. Extreme dangers are posed by percutaneous absorption.
In one case a 32 year old male who spilled a solution o f phenol over his scalp, face, neck, shoulders and back, died 10 
minutes later.
There was coagulation necrosis o f  the skin, left eye and acute dermatitis veneta with acute passive congestion o f  the 
lungs, liver, spleen, kidneys.
Skin absorption occurs at low vapor pressure, without apparent discomfort and proceeds with the same efficiency as 
absorption by inhalation.
Damage to the lungs has been described following percutaneous absorption. ;j;
Methemoglobinemia and hemolytic anemia are frequently documented.

Ingestion: The material is corrosive to the gastrointestinal tract, may cause severe mucous membrane damage and may 
be fatal if  swallowed.
Ingestion may result in nausea, abdominal irritation, pain and diarrhea.
Ingestion o f  phenol causes blotches on the lips and in the mouth.
Some phenol derivatives may produce mild to severe damage within the gastrointestinal tract. Phenolic groups with 
ortho and para positions free from substitution are reactive; this is because the ortho and para positions on the 
aromatic ring are highly activated by the phenolic hydroxyl group and ate therefore Teadily substituted.
Severe phenol ingestions cause hypotension, coma, ventricular dysrhythmias, seizures and white coagulative 
chemical bums.
Absorption may result in profuse perspiration, intense thirst, nausea, vomiting, diarrhea, cyanosis (following the 
formation o f  methemoglobin), hyperactivity, stupor, falling blood pressure, hypernea, abdominal pain, hemolysis, 
convulsions, coma and pulmonary edema followed by pneumonia.
Respiratory failure and kidney damage may follow. Phenol does not uncouple oxidative phosphorylation like 
dinitrophenot and pentachlotophenol and thus does not cause a heat exhaustion-like syndrome.

Carcinogenicity: NTP - Not listed; [ARC - Group 3, Not classifiable as to carcinogenicity to humans; OSHA - Not 
listed; NIOSH - Not listed; ACGIH - Class A4, Not classifiable as a human carcinogen; EPA - Class D, Not 
classifiable as to human carcinogenicity; MAK - Not listed.
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Chronic Effects: Prolonged exposure to some derivatives o f phenol may produce dermatitis, anorexia, weight loss, 
weakness, muscle aches and pain, liver damage, dark urine, ochronosis, skin eruptions, diarrhea, nervous disorders 
with headache, salivation, fainting, increased skin and scleral pigmentation, vertigo and mental disorders. Liver and 
kidney damage may also ensue. Chronic phenol toxicity was first noted in medical personnel in the late 1800s when 5 
and 10% phenol was used as a skin disinfectant. The term carbolic (phenol) marasmus was given to this syndrome. 
Chronic phenol poisoning is very rarely reported, but symptoms include vomiting, difficulty in swallowing, diarrhea, 
lack o f  appet ite, headache, fainting, dizziness, dark urine, mental disturbances, and possibly skin rash. Death due to 
liver and kidney damage may occur.
Repeated exposure o f  animals to phenol vapor at concentrations ranging from 26 to 52 ppm has produced respiratory, 
cardiovascular, hepatic, renal and neurologic tox icity.
Administration o f phenol in the drinking water o f  mice (2500 ppm for 103 weeks) produced an increased incidence o f  
leukemia and lymphomas.
Phenol has been studied in initiation/promotion protocols with a number o f  polycyclic hydrocarbons and has been 
shown to have promoting activity in the two-stage skin model.

____________________ Section 4 - First Aid Measures________________ __
Inhalation; Remove to fresh air.

Lay patient down. Keep warm and rested.
If breathing is shallow or has stopped, ensure clear airway and apply resuscitation. Transport to hospital or doctor.

Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with fresh running water. 
Ensure irrigation under eyelids by occasionally lifting the upper and lower lids.
Transport to hospital or doctor without delay. Removal o f  contact lenses after an eye injury should only be undertaken 
by skilled personnel.

Skin Contact: If spilled on skin remove contaminated clothing, swab repeatedly with glycerin, PEG (polyethylene 
glycol), or PEG/ methylated spirit mixture or if  necessary with methylated spirit alone.
Contamination of skin with phenol and some o f  its derivatives may produce rapid collapse and death. After skin 
contamination, keep patient under observation for at least 24-48 hours. Phenol-decontaminating fluid is more effective 
than water in removing phenol from the skin and retarding absorption; olive oil or vegetable oil may also be used; do 
not use mineral oil. Alcohols (methylated spirit, for example) may enhance absorption and their use atone may be ill- 
advised; some authorities, however, continue to advise the use o f  such treatment. Rapid water dilution o f  phenol bums 
may increase systemic absorption by decreasing the extent o f  the coagulum and thus allowing greater absorption. 
Transport to hospital (or doctor).

Ingestion: Contact a Poison Control Center,
Do NOT induce vomiting. Give a glass o f  water.

After first aid, get appropriate in-plant, paramedic, or community medical support
Note to Physicians: * Provide preplacement and annual medical examinations for employees exposed to phenol. 
Persons with a history o f convulsive disorders or abnormalities o f  the skin, respiratory tract, liver or kidneys would be 
expected to be at increased risk from exposure. Examination o f  the liver, kidneys and respiratory tract should be 
stressed. A urinalysis should be performed including at a minimum, specific gravity, albumin, glucose, and a 
microscopic on centrifuged sediment.
For acute or short-term repeated exposures to phenols/ cresols:
1.Phenol is absorbed rapidly through lungs and skin. Massive skin contact may result in collapse and death.
2 .Ingestion may result in ulceration o f  upper respiratory tract; perforation o f  esophagus and/or stomach, with attendant 
complications, may occur. Esophageal stricture may occur.
3-An initial excitory phase may present. Convulsions may appear as long as 18 hours after ingestion. Hypotension'find 
ventricular tachycardia that require vasopressor and antiarrhythmic therapy, respectively, can occur. l-t
4.Respiratory arrest, ventricular dysrhythmias, seizures and metabolic acidosis may complicate severe phenol 
exposures so the initial attention should be directed towards stabilization o f  breathing and circulation with ventilation, 
intubation, intravenous lines, fluids and cardiac monitoring as indicated.
5.Vegetable oils retard absorption; do NOT use paraffin oils or alcohols. Gastric lavage, with endotracheal intubation, 
should be repeated until phenol odor is no longer detectable; follow with vegetable oil. A saline cathartic should then 
be given. ALTERNATELY: Activated charcoal Qg/kg) may be given. A  cathartic should be given after oral activated 
charcoal.
6 .Severe poisoning may require slow intravenous injection o f  methylene blue to treat methemoglobinemia.
7.Renal failure may require hemodialysis.
S.Most absorbed phenol is biotransformed by the liver to ethereal and glucoronide sulfates and is eliminated almost 
completely after 24 hours

BIOLOGICAL EXPOSURE INDEX - BE1
These represent the determinants observed in specimens collected from a healthy worker who has been exposed to the 
Exposure Standard (ES or TLV):
Determinant Index Sampling Time Comments
Total phenol 250 mg/gm End o f shift B, NS
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in blood creatinine
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B; Background levels occur in specimens collected from subjects NOT exposed 
NS: Non-specific determinant; also seen after exposure to other materials. ■

 Section 5 - Fire-Fighting M easures______
Flash Point: 79 °C Closed Cup 
Autoignition Temperature: 715 °C 
LEL: 1.7% v/v 
UEL: 8.6% v/v
Extinguishing Media: Carbon dioxide; dry chemical powder.

Alcohol stable foam.
General Fire Hazards/Hazardous Combustion Products: Combustible. Moderate fire hazard 

when exposed to heat, flame or oxidizers.
Vapor may readily form an explosive mixture wirh air. Fire Diamond
Decomposes on heating and produces toxic fumes o f  carbon monoxide (CO), carbon dioxide (CO,).

Fire Incompatibility: Avoid reaction with strong oxidizing agents and halogens.
Reaction with calcium hypochlorite is exothermic and produces toxic fumes which may ignite. Hot phenol is corrosive 
to many metals, including aluminum, lead, magnesium and zinc.
Do not heat phenol above 60 °C.

Fire-Fighting Instructions: Contact fire department and tell them location and nature o f  hazard.
May be violently or explosively reactive. Wear full body protective clothing with breathing apparatus. Prevent, by any 
means available, spillage from entering drains or waterways. Consider evacuation.
Use water delivered as a fine spray to control the fire and cool adjacent area.
Avoid spraying water onto liquid pools.
Cool fire-exposed containers with water spray from a protected location.
If safe to do so, remove containers from path o f fire.

________________ Section 6 - Accidental Release Measures________________
Small Spills: POLLUTANT -contain spillageEnvironmental hazard - contain spillage.

Wear protective clothing, impervious gloves and safety glasses.
Avoid breathing vapors and contact with skin and eyes.
Use dry clean-up procedures and avoid generating dust.
Place spilled material in clean, dry, sealable, labeled container.
Wash area down with large quantity o f  water and prevent runoff into drains.

Large Spills: POLLUTANT -contain spillageEnvironmental hazard - contain spillage.
Clear area o f  personnel and move upwind.
Wear full body protective clothing with breathing apparatus. Prevent, by atiy means available, spillage from entering 
drains or waterways.
If contamination o f drains or waterways occurs, advise emergency services.
Shut o ff all possible sources o f  ignition and increase ventilation.
Stop leak i f  safe to do so.
Use dry clean-up procedures and avoid generating dust. #
Collect recoverable product into labeled containers for recycling. //'
Collect residues and seal in labeled drums for disposal.
Wash area down with large quantity o f  water and prevent runoff into drains.
After clean-up operations, decontaminate and launder all protective clothing and equipment before storing and reusing. 

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

 _____________ Section 7 - Handling and S t o r a g e __________  __
Handling Precautions: Atmosphere should be regularly checked against established exposure standards to ensure safe 

working conditions are maintained.
Use good occupational work practices.
Avoid breathing vapors and contact with skin and eyes.
Use in a well-ventilated area.
Wear personal protective equipment when handling.
Avoid contact with incompatible materials.
Avoid smoking, bare lights or ignition sources.
Vapor may travel a considerable distance to source o f ignition.
Avoid thermal shock.
Avoid physical damage to containers.
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Handle and open container with care.
When handling, DO NOT eat, drink or smoke.
Wash hands with soap and water after handling.
Work clothes should be laundered separately: NOT at home. 

Recommended Storage Methods: Potyfined drum. Stainless steel. 
Steel drum.
Check that containers are clearly labeled.

Regulatory Requirements: Follow applicable OSHA regulations.

Section 8 - Exposure Controls / Personal Protection
Engineering Controls: General exhaust is adequate under normal operating conditions.

Local exhaust ventilation may be required in specific circumstances.
If risk o f  overexposure exists, wear NIOSH-approved respirator.
Correct fit is essential to obtain adequate protection.
Provide adequate ventilation in warehouse or closed storage areas.

Personal Protective Clothing/Equipm ent 
Eyes: Chemical goggles. Full face shield.
Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. 

Hands/Feet: Neoprene gloves; PVC gloves.
Rubber boots.

Respiratory Protection:
Exposure Range >5 to 50 ppm: Air Purifying, Negative Pressure, Half Mask 
Exposure Range >50 to <250 ppm: Air Purifying, Negative Pressure, Full Face
Exposure Range 250 to unlimited ppm: Self-contained Breathing Apparatus, Pressure Demand, Full Face 
Cartridge Color: black with dust/mist prefilter (use PI 00 or consult supervisor for appropriate dust/mist prefilter) 

Other: Acid-resistant overalls.
PVC apron.
Hard hat with brim,
Ensure there is ready access to a safety shower.
Eyewash unit.

Glove Selection Index:
BUTYL..............................................A A : Best selection
BUTYL/NEOPRENE.................... A B: Satisfactory; may degrade after 4 hours continuous immersion
NATURAL+NEOPRENE........... A C: Poor to dangerous choice for other than short-term immersion
NEOPRENE/NATURAL........... A
PE/EVAL/PE................................. A
VITON............................................. A
VITON/NEOPRENE....................A
NEOPRENE....................................A
TEFLON..........................................A
NATURAL RUBBER..................B
NITRILE..........................................C
N AT+N EOPR+NFTRILE........... C
P V A ..................................................C
PVC...................................................c

Section 9 - Physical and Chemical Properties
Appearance/General Info: White, crystalline solid with a characteristic sharp medicinal, sweet, tangy odor, which is 

detectable above 0.05 ppm. Phenol turns pink or red if  it contains impurities, or if  it is exposed to heat or light. Soluble 
in benzene. Very soluble in alcohol, chloroform, ether, glycerol, carbon disulfide, petrolatum, volatile and fixed oils, 
aqueous alkali hydroxides.

Physical State: Divided solid W ater Solubility: 1 g/15 ml water
Vapor Pressure (kPa): 101.33 at 181 °C Boiling Point Range: 181.8 °C (359 °F) at 760 mm Hg
Vapor Density (Air=l): 3.24 Freezing/M elting Point Range: 40.9 C (105.62 °F)
Formula Weight: 94.11 Volatile Com ponent (% Vol): 100
Specific Gravity (H jO 31! ,  at 4 °C): 1.06 at 20 X

Section 10 - Stability and Reactivity
Stability/Polymerization: Product is considered stable under normal handling conditions. 

Hazardous polymerization w ill not occur.
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aluminum, lead, zinc, magnesium.
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Section 11 - Toxicological Information
Unless otherwise specified data extracted from RTECS - Registry o f Toxic Effects o f  Chemical Substances

TOXICITY
Oral (rat) LD„: 317 mg/kg

IRRITATION
Skin (rabbit). 500 mg/24hr - SEVERE 
Skin (rabbit): 500 mg open -SEVERE 
Eye (rabbit): 5 mg - SEVERE 
Eye (rabbit): 100 mg rinse - mild

Oral (human) LD^: 140 mg/kg 
Inhalation (rat) LCS{1: 316 mg/m5 
Dermal (rabbit) LDJ0: 850 mg/kg

See NIOSH, RTECS SJ 3325000, for additional data.

Section 12 - Ecological Information
Environmental Fate: If released to the environment, the primary removal mechanism is biodegradation which is 
generally rapid (days). Since it is a benchmark chemical for biodegradability studies, there is a targe body of 
information on its degradation which concludes that it rapidly degrades in sewage, soil, fresh water and seawater. 
Acclimation o f resident populations o f  microorganisms is rapid. Under anaerobic conditions degradation is slower and 
microbial adaptation periods longer. If released to soil, it will readily leach and biodegrade. The biodegradation in soil 
is generally rapid with half-lives o f  under 5 days even in subsurface soils. Biodegradation is sufficiently rapid that 
most groundwater is generally free o f  this pollutant. The exception would be in the cases o f  spills where high 
concentrations destroy degrading microbial populations. Biodegradation is also the primary removal process when 
released into water (half-lives are o f  the order o f  hours to days) although sensitized photolysis may also be important. 
In one study using estuarine water, the combination o f  biodegradation and photolysis resulted in a half-life in summer 
and winter o f  39 and 94 hr, respectively. Since the pK.a is 9.994, it will be partially dissociated at higher pHs in water 
and moist soils and its transport and reactivity may be pH-dependent. It does not bioconcentrate in aquatic organisms. 
In the atmosphere, it occurs as a vapor and reacts with photochemically-produced hydroxyl radicals resulting in a half- 
life o f  approximately 15 hours. During the nighttime, it reacts with nitrate radicals with a resulting half-life o f  12 
minutes. It has also been shown to be readily removed from the atmosphere by rain.

Ecotoxicity: LCW Crangon crangon 5600 mg/1 3 min, 20 mg/1 1 hr, 80 mg/1 3 hr, 40 m g/l 6-24 hr, 30 mg/148-72 hr, 25 
mg/1 96 hr in sea water at 15 °C /Conditions o f  bioassay not specified; LCM Rainbow trout 5.6-11.3 mg/1/24 hr in a 
static bioassay; LCa Ophicephalus punctatus 46.0 mg/1/48 hr in a static bioassay; TLm Mercenaria mercenaria (hard 
clam) egg 5.263 xlO" ppb/48 hr in a static bioassay; Algae: Microcystis aeruginosa inhibition o f  cell multiplication 
noted at 4,6 mg/l /Conditions o f  bioassay not specified; Protozoa: Vorticella campanula perturbation level 3 mg/l 
/Conditions o f  bioassay not specified ; Arthropoda: LD„ Daphnia magna 16 mg/I /Conditions o f  bioassay not specified; 
Arthropoda: TLm Daphnia magna (young) 17/7 mg/l 25-50 hr /Conditions o f  bioassay not specified ; TLm Roach 15 
mg/1/24 hr/Conditions o f  bioassay not specified 

Henry's Law Constant: 3.33 xlO '7 
BCF: goldfish 1.9
Biochemical Oxygen Demand (BOD): 200%, 5 days 
Octanol/W ater Partition Coefficient: log KqW= 1.46 
Soil Sorption Partition Coefficient: KoC = 1 to 3

Disposal: Follow applicable federal, state, and local regulations.
Incinerate contaminated waste at an approved site.
Phenol may be recovered by charcoal absorption, solvent extraction or steam stripping. A concentration of 1% by 
weight is required for economical recovery.
Recycle containers wherever possible, otherwise dispose of in an authorized landfill.
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________   Section 14 - Transport Information_________________

D O T  T ran sp o rta tio n  D ata (49 C F R  172.101):
Shipping Name: PHENOL, SOLID Additional Shipping Information: CARBOLIC ACID, SOLID
Hazard Class: 6.1(a)
ID No.: 167!
Packing Group: 11 
Label: Poison[6)

  Section 15 - Regulatory Information________________
EPA Regulations:

RCRA 40 CFR: Listed U188 Toxic Waste
CERCLA 40 CFR 302.4: Listed per CWA Section 31 1(b)(4); per RCRA Section 3001; per CWA Section 307(a) 

1000 lb (453.5 kg)
SARA 40 CFR 372.65: Listed 500/10000 lb 
SARA EHS 40 CFR 355: Listed 1,000 lb 
TSCA: Listed

______________________Section 16 - Other Information__________ __________
Research D ate:..................................1999-11 Review D a te : ................... 2000-07

Disclaimer: Judgments as to the suitability o f information herein for the purchaser’s purposes are necessarily the purchaser’s 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information 
for. application to the purchaser’s intended purpose or for consequences of its use.
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G en iu m  P u b lish in g  Corp.
1171 RiverFront Center 
Amsterdam, NY 12010 

_________ (518)842-4111

Material Safety Data Sheet Collection B enz[a)an thracene 
M SDS: BEN2040

Issue Date: 2001-06

Section 1 - Chemical Product and Com pany Identification 55
M aterial Name: Benzfajanthracene CAS Number: 56-55-3
Chemical Formula: C„H„
Synonyms: B(A)A; BA; BAA; 1,2-BENZ(A)ANTHRACENE; 1,2-BENZANTHRACENE;

BENZ(A)ANTHRACENE; BENZANTHRACENE; BENZ[A]ANTHRACENE; 1,2-BENZANTHRAZEN; 1,2- 
BENZANTHRENE; BENZANTHRENE; 1,2-BENZOANTHRACENE; BENZO(A)ANTHRACENE; 
BENZOANTHRACENE; 2,3-BENZOPHENANTHRENE; BENZO(A)PHENANTHRENE; 
BENZO(B)PHENANTHRENE; 2,3-BENZPHENANTHRENE; NAPHTHANTHRACENE; TETRAPHENE 

General Use: research chemistry

Section 2 - Composition /  Information on Ingredients
Name
benz|a]anthracene

CAS
56-55-3

%
>98

OSHA PEL
No data found.

ACGIH TLV  
No data found.

NIOSH REL
No data found.

Section 3 - Hazards Identification

Flammability 
Toxicity 

Body Contact 
Reactivity 

Chronic

SiSSslSlSfSilH ilS

M R ffil
B9BEE&8BB3

0
Min

1
Low

2
Moderate

3
High Extreme

☆ ☆ ☆ ☆ ☆  E m ergency O verview  ☆ ☆ ☆ ☆ ☆
Colorless plates. May cause irritation. Poison. Other Acute Effects: may be fatal if  inhaled, swallowed, or 
absorbed through skin. Chronic Effects: may cause heritable genetic damage; may alter genetic material. 
Carcinogen. Will bum.

Potential H ealth  Effects 
Target Organs: No data found.
Primary Entry Routes: accidental skin and eye contact, inhalation o f  generated dusts 
Acute Effects
Inhalation: The dust is harmful and discomforting to the upper respiratory tract. Persons with impaired respiratory 

function, airway diseases, or conditions such as emphysema or chronic bronchitis may incur further disability i f  
excessive concentrations o f  particulate are inhaled,

Eye: The dust may be discomforting to the eyes and is capable o f causing a mild, temporary redness o f  the conjunctiva 
(similar to wind-bum), temporary impairment o f  vision anc\1 or other transient eye damage/ ulceration.

Skin: The material may be mildly discomforting to the skin. Open cuts and abraded or irritated skin should not be 
exposed to this material. Toxic effects may result from skin absorption.

Ingestion: The solid/dust is discomforting to the gastrointestinal tract and harmful if  swallowed. Considered an 
unlikely route o f entry in commercial/industrial environments.

Carcinogenicity: NTP - Class 2B, Reasonably anticipated to be a carcinogen, sufficient evidence o f carcinogenicity 
from studies in experimental animals; IARC - Group 2A, Probably carcinogenic to humans; OSHA - Not listed;
NIOSH - Not listed; ACGIH - Class A2, Suspected human carcinogen; EPA - Class B2, Probable human carcinogen 
based on animal studies; MAK - Class A2, Unmistakably carcinogenic in animal experimentation only._______________
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Chronic Effects: Cited in many publications and by a number o f regulatory authorities as a suspected human 
carcinogen. Subcutaneous injection produces sarcomas (soft tissue growths) in rats and mice. When administered by 
gavage benz[a]anthracene induced papillomas to the forestomach in mice and hamsters and mammary rumors in 
female rats.

______________________ Section 4 - First Aid Measures______________________
inhalation: * If dust is inhaled, remove to fresh air.
* Encourage patient to blow nose to ensure clear breathing passages.
* Rinse mouth with water. Consider drinking warer to remove dust from throat.
* Seek medical attention if  irritation or discomfort persist.
* If fumes or combustion products are inhaled, remove to fresh air,
* Lay patient down. Keep warm and rested.
* Other measures are usually unnecessary.
Eye Contact: * Immediately hold the eyes open and flush with fresh running water.
* Ensure complete irrigation o f  the eye by keeping eyelids apart and away from eye and moving the eyelids by 
occasionally lifting the upper and lower lids.

* Seek medical attention i f  pain persists or recurs.
* Removal o f  contact lenses after an eye injury should only be undertaken by skilled personnel.
Skin Contact: * immediately remove all contaminated clothing, including footwear (after rinsing with water).
* Wash affected areas thoroughly with water (3nd soap if  available).
* Seek medical attention in event o f  irritation.
Ingestion: Contact a Poison Control Center, i f  more than 15 minutes from a hospital:
* INDUCE vomiting with IPECAC SYRUP, or fingers down the back o f  the throat, ONLY IF CONSCIOUS. Lean 
patient forward or place on left side (head-down position, if possible) to maintain open airway and prevent aspiration. 
NOTE: Wear a protective glove when inducing vomiting by mechanical means.

* SEEK MEDICAL ATTENTION WITHOUT DELAY.
* In the meantime, qualified first-aid personnel should treat the patient following observation and employing supportive 
measures as indicated by the patient's condition.

* If the services o f  a medical officer or medical doctor are readily available, the patient should be placed in his/her care 
and a copy o f the MSDS should be provided.

* I f  medical attention is not available on the worksite or surroundings send the patient to a hospital together with a copy 
o f  the MSDS.

A/fer first aid, get appropriate in-plant, paramedic, or community medical support 
Note to Physicians: Treat symptomatically.

.______________ Section 5 - Fire-Fighting Measures
Flash Point: Not available; probably combustible
Extinguishing Media: Foam. Dry chemical powder. BCF (where regulations permit). Carbon dioxide. Water spray or 

fog - Large fires only.
G eneral Fire Hazards/Hazardous Com bustion Products: * Solid which exhibits difficult combustion or is difficult to 

ignite.
* Avoid generating dust, particularly clouds o f  dust in a confined or unventilated space, as dust may form an explosive 

mixture with air and any source o f  ignition, e.g., flame or spark, will cause fire or explosion.
* Dry dust can also be charged electrostatically by turbulence, pneumatic transport, pouring, in exhaust ducts and during 

transport. //* .>
* Build-up o f  electrostatic charge may be prevented by banding and grounding.
* Powder handling equipment such as dust collectors, dryers and mills may require additional protection measures such 

as explosion venting.
Fire Incompatibility: Avoid contamination with oxidizing agents i.e., nitrates, oxidizing acids, chlorine bleaches, pool 

chlorine etc. as ignition may result.
Fire-Fighting Instructions: * Contact fire department and tell them location and nature o f  hazard.
* Wear breathing apparatus plus protective gloves for fire only.
* Prevent, by any means available, spillage from entering drains or waterways.
* Use fire fighting procedures suitable for surrounding fire.
* Do not approach containers suspected to be hot.
* Cool fire-exposed containers with water spray from a protected location.
* If safe to do so, remove containers from path of fire.
* Equipment should be thoroughly decontaminated after use.

__________________Section 6 - Accidental Release M easures_________________
Small SpiUs; • Clean up all spills immediately.
* Avoid contact with skin and eyes,
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2001-06 Benz[a|anthracene MSDS: BEN2040
• Wear protective clothing, gloves, safety glasses and dust respirator.
• Use dry clean up procedures and avoid generating dust.
• Vacuum up or sweep up.
• Place in dean drum then flush area with water.
Large Spills: • Clear area o f  personnel and move upwind.
• Contact fire department and tell them location and nature o f hazard.
• Wear breathing apparatus plus protective gloves.
• Prevent, by any means available, spillage from entering drains or waterways.
• No smoking, bare lights or ignition sources.
■ Increase ventilation.
• Stop leak if  safe to do so.
• Water spray or fog may be used to disperse/absorb vapor.
• Contain or absorb spill with sand, earth or vcrmiculite.
■ Collect recoverable product into labeled containers for recycling.
• Collect solid residues and seal in labeled drums for disposal.
• Wash area and prevent runoff into drains.
• After clean up operations, decontaminate and launder all protective clothing and equipment before storing and reusing.
• If contamination of drains or waterways occurs, advise emergency services.
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

_____________________ Section 7 - Handling and Storage____________________
Handling Precautions: • Avoid all personal contact, including inhalation.
• Wear protective clothing when risk o f  overexposure occurs.
• Use in a well-ventilated area.
• Prevent concentration in hollows and sumps.
• DO NOT enter confined spaces until atmosphere has been checked.
• Do not allow material to contact humans, exposed food or food utensils.
• Avoid smoking, bare lights or ignition sources.
• When handling, DO NOT eat, clrink or smoke.
• Avoid contact with incompatible materials.
• Keep containers securely sealed when not in used.
• Avoid physical damage to containers.
• Always wash hands with soap and water after handling.
• Working clothes should be laundered separately. Launder contaminated clothing before reuse.
• Follow good occupational work practices.
• Observe manufacturer's storage/handling recommendations.
• Atmosphere should be regularly checked against established exposure standards to ensure safe working conditions are 

maintained.
Recommended Storage M ethods: Glass container. Plastic container. Metal can. Metal drum. Check that all containers 

are clearly labeled and free from leaks.
Regulatory Requirements: Follow applicable OSHA regulations.

.________Section 8 - Exposure Controls / Personal Protection____________
Engineering Controls: Local exhaust ventilation usually required. If risk o f  overexposure exists, wear NIOSH- 

approved respirator. Provide adequate ventilation in warehouse or closed storage area. / / j  ,

Personal Protective Clothing/Equipm ent
Eyes: Safety glasses with side shields or chemical goggles. Contact lenses pose a special hazard; soft lenses may 

absorb irritants and all lenses concentrate them.
Hands/Feet: Wear chemical protective gloves, e.g. PVC. Wear safety footwear.
Other: • Overalls.
■ PVC Apron.
• PVC protective suit may be required if  exposure severe.
• Eyewash unit.
• Ensure there is ready access to a safety shower.

_______________ Section 9 - Physical and Chemical Properties____________ •
Appearance/General Info: Light yellow  to tan crystalline powder.
Physical State: colorless plates Boiling Point Range: Sublimes at 435 °C (815 °F)
Vapor Pressure (kPa): 5 xlO ’ torr at 20 °C Freezing/M elting Point Range: 162 °C (323.6 °F)
Formula Weight: 228.29 Volatile C om ponent (% Voi): Negligible
W ater Solubility: 0.014 mg/L in Water at 25 °C 
Evaporation Rate: Half life 89 hours
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___________________ Section 10 - Stability and Reactivity ________ '
Stability /Polymerization/Conditions to Avoid: Product is considered stable. Hazardous polymerization will not occur. 
Storage Incompatibilities: Avoid reaction with oxidizing agents.

__________________ Section 11- Toxicological Information _____________
Toxicity Irritation
Intravenous (rat) LDW: > 200 mg/kg Nit reported

See NIOSH, RTECS CV92750OO, for additional data.

________________  Section 12 - Ecological Information _____________
Environmental Fate: When released into water it will rapidly become adsorbed to sediment or particulate matter in the 
water column, and bioconcentrate into aquatic organisms, in the unadsorbed state, it will degrade by photolysis in a 
matter o f  hours to days. Its slow  desorption from sediment and particulate matter will maintain a low concentration in 
the water. Because it is strongly adsorbed to soil it will remain in the upper few centimeters o f  soil and not leach into 
groundwater. It will very slowly biodegrade when colonies o f microorganisms are acclimated but this is too slow a 
process (haif-lifeca I year to be significant). In the atmosphere it will be transported long distances and will probably 
be subject to photolysis and photooxidation although there is little documentation about the rate o f  these processes in 
the literature.

Ecotoxicity: Algae: Anabaena flos-aquae 2w ECW growth +0.014 mg/l NOEC growth +0.003 mg/l 
BCF: daphnia 4.0
Octanoi/W atcr Partition Coefficient: log = 5.61
Soil Sorption Partition Coefficient: = sediments 55 to 1.87 xlO4

___________________ Section 13 - Disposal Considerations__________________
Disposal: * Recycle wherever possible or consult manufacturer for recycling options.
* Follow applicable local, state, and federal regulations.
* Bury residue in an authorized landfill
* Recycle containers if  possible, or dispose o f in an authorized landfill.

_________________ Section 14 - Transport Information___________________
DOT Transportation Data (49 CFR 172.101):

Shipping Name: TOXIC SOLID, ORGANIC, Additional Shipping Inform ation;
N.O.S.

Hazard Class: 6.1 
ID No.: 2811 
Packing Group: III 
Label: Karmful[6]

Section 15 - Regulatory Information
EPA Regulations:

RCRA 40 CFR: Listed U 018 Toxic Waste ifs
CERCLA 40 CFR 302.4: Listed per RCRA Section 3001, and per CWA Section 307(a) 10 lb (4.535 kg)
SARA 40 CFR 372.65: Listed 
SARA EHS 40 CFR 355: Not listed 
TSCA: Listed

Section 16 - Other Information
Research Date: 2000-11 Review D a te :..............  2001-05

Disclaimer: Judgments as to the suitability o f information herein for the purchaser’s purposes are necessarily the purchaser’s 
responsibility. Although reasonable care has been taken in die preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability o f such information 
for application to the purchaser’s intended purpose or for consequences of its use,
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Genium  Publishing Corp.
1171 RiverFiont Center 
Amsterdam, NY 12010 

__________(518)842-4111________

Material Safety Data Sheet Collection B enzo[k]fluoranthene 
MSDS: BEN4680

Issue Date: 2001-06

Section 1 - Chemical Product and Company Identification 55
CAS Number: 207-08-9Material Name: Benzo[k]fluoranthene 

Chemical Formula: C;0H,,
Synonyms: B; B (K) F; B K F; 8,9-BENZFLUORANTHENE; BENZO(K) FLUORANTHENE; 11,12- 

BENZO(K)FLUORANTHENE; 11,12-BENZOFLUORANTHENE; 8,9-BENZOFLUORANTHENE; 
BENZO(K)FLUORANTHENE; BENZO[K]FLUORANTHENE; 11,12-BENZOFLURANTHENE; 2,3,1 ',8 
B1NAPHTHYLENE; 2,3,1',8'-BINAPTHYLENE; BKF; DlBENZO(B,JK)FLUORENE 

General Use: there is no commerical use o f  this compound

Section 2 - Composition / Information on Ingredients
Name
benzo fkj fluorant hene

CAS
207-08-9

%
>98

OSHA PEL
No data found.

ACGIH TLV
No data found.

NIOSH REL
No data found.

Section 3 - Hazards Identification

Flammability 
Toxicity 

Body Contact 
Reactivity 

Chronic

Iri

CfiwMbtd. I W I  Rains, S M H IiW M Iil

1 B H * SS58H SE ISt
0

Min
1

Low
2

Moderate
3

High
4

Extreme

ANSI Signal Word

Warning!

☆☆☆☆■ft Em ergency O verview  ☆ ☆ ☆ * f t  
Pale yellow needles. Irritating to eyes/skin/respiratory tract. Toxic. Probable human carcinogen. Will bum.

Potential H ealth  Effects 
Target Organs: eyes, skin, respiratory system
Primary Entry Routes: skin contact/absorption, inhalation o f  generated dust f
Acute Effects
Inhalation: The dust may be discomforting to the upper respiratory tract. Persons with impaired respiratory function, 

airway diseases, or conditions such as emphysema or chronic bronchitis may incur further disability if  excessive 
concentrations o f particulate are inhaled.

Eye: The material is moderately discomforting to the eyes and is capable o f  causing a mild, temporary redness o f  the 
conjunctiva (similar to wind-bum), temporary impairment o f  vision and/ or other transient eye damage/ ulceration. 

Skin: The material may be m ildly discomforting to the skin. Open cuts and abraded or irritated skin should not he 
exposed to this material. The material may accentuate any pre-existing skin condition.

Ingestion: Considered an unlikely route o f  entry in commercial/industrial environments. The material is moderately 
discomforting and harmful if  swallowed in large quantity.

Carcinogenicity: NTP - Listed; IARC - Group 2B, Possibly carcinogenic to humans; OSHA - Not listed; NIOSH - Not 
listed; ACGIH - Not listed; EPA - Class B2, Probable human carcinogen based on animal studies; MAK - Not listed. 

Chronic Effects: When injected into pulmonary tissue o f  female rats benzofkjfluoranthene induced squamous cell 
carcinomas. Topical administration initiated skin tumors in female mice whilst subcutaneous injection induced local 
sarcomas in mice o f both sexes. Although there is no adequate data available to evaluate carcinogenicity o f PAHs in 
humans, there are a number o f  epidemiologic and mortality studies to show increased incidences o f  cancer in humans 
exposed to mixtures of PAHs. Lung and genitourinary cancer mortality amongst coke oven workers and skin tumors in 
workers exposed to creosote are examples.
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2001-06 B en7.ofk]fluoran thcne MSDS: BEN4680
_______ ___________  Section 4 - First Aid Measures ___________
Inhalation: * If dust is inhaled, remove to fresh air.
• Encourage patient to blow nose to ensure clear breathing passages.
• Rinse mouth with water. Consider drinking water to remove dust from throat.
• Seek medical attention if  irritation cr discomfort persist.
Eye Contact: • Immediately hold the eyes open and flush with fresh running water.
• Ensure complete irrigation o f the eye by keeping eyelids apart and away from eye and moving the eyelids by 

occasionally lifting the upper and lower lids,
• Seek medical attention if  pain persists or recurs.
• Removal o f  contact lenses after an eye injury should only be undertaken by skilled personnel.
Skin Contact: * Immediately remove all contaminated clothing, including footwear (after rinsing with water).
• Wash affected areas thoroughly with water (and soap if available).
• Seek medical attention in event o f irritation.
Ingestion: Contact a Poison Control Center, i f  more than 15 minutes from a hospital:
• INDUCE vomiting with IPECAC SYRUP, or fingers down the back of the throat, ONLY IF CONSCIOUS Lean 

patient forward or place on left side (head-down position, if  possible) to maintain open airway and prevent aspiration. 
NOTE: Wear a protective glove when inducing vomiting by mechanical means.

• SEEK MEDICAL ATTENTION WITHOUT DELAY.
• In the meantime, qualified first-aid personnel should treat the patient following observation and employing supportive 

measures as indicated by the patient's condition.
• If the services o f  a medical officer or medical doctor are readily available, the patient should be placed in his/her care 

and a copy o f the MSDS should be provided.
• If medical attention is not available on the worksite or surroundings send the patient to a hospital together with a copy 

o f  the MSDS.
After first aid, get appropriate in-plant, paramedic, or community medical support.
Note to Physicians: Treat symptomatically.

 __________________Section 5 - Fire-Fighting Measures _______________
Flash Point: Not available; probably combustible
Extinguishing Media: foam . Dry chemicaf powder. BCF (where regulations permit). Carbon dioxide. Water spray or 

fog - Large fires only.
G eneral Fire Hazards/Hazardous Com bustion Products: * Solid which exhibits difficult combustion or is difficult to 

ignite.
• Avoid generating dust, particularly clouds o f  dust in a confined or un ventilated space, as dust may form an explosive 

mixture with air and any source o f  ignition, e.g., flame or spark, will cause fire or explosion.
• Dry dust can also be charged electrostatically by turbulence, pneumatic transport, pouring, in exhaust ducts and during 

transport.
• Build-up o f electrostatic charge may be prevented by bonding and grounding,
• Powder handling equipment such as dust collectors, dryers and mills may require additional protection measures such 

as explosion venting. Combustion products include carbon dioxide (CO,).
Fire incompatibility: Avoid contamination with strong oxidizing agents as ignition may result.
Fire-Fighting Instructions: • Use water delivered as a fine spray to control fire and cool adjacent area.
• Do not approach containers suspected to be hot.
• Cool fire-exposed containers with water spray from a protected location. ; - f
• If safe to do so, remove containers from path o f  fire.
• Equipment should be thoroughly decontaminated after use.

________________  Section 6 - Accidental Release Measures_________________
Small Spills: • Clean up all spills immediately.
• Avoid contact with skin and eyes.
• Wear impervious gloves and safety glasses.
• Use dry clean up procedures and avoid generating dust,
• Vacuum up or sweep up.
• Place spilled material in clean, dry, sealable, labeled container.
Large Spills: • Clear area o f  personnel and m ove upwind.
• Contact fire department and tell them location and nature o f  hazard.
• Wear breathing apparatus plus protective gloves.
• Prevent, by any means available, spillage from entering drains or waterways.
• Stop leak if safe to do so.
• Contain spill with sand, earth or vermiculite.
• Collect recoverable product into labeled containers for recycling.
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2001-06____________________________ B enzofkjfluoranthenc___________________ MSDS: BEN4680
• Neutralize/decontaminate residue.
• Collect solid residues and seal in labeled drums for disposal.
• Wash area and prevent runoff into drains.
• After clean up operations, decontaminate and launder all protective clothing and equipment before storing and reusing.
• If contamination of drains or waterways occurs, advise emergency services.
Regulatory Requirements: Follow  applicable OSHA regulations (29 CFR 1910.120).

___________ Section 7 - Handling and Storage______________
Handling Precautions: • Avoid all personal contact, including inhalation.
■ Wear protective clothing when risk o f  exposure occurs.
• Use in a well-ventilated area.
• Prevent concentration in hollows and sumps.
• DO NOT enter confined spaces until atmosphere has been checked.
• Avoid smoking, bate lights or ignition sources.
• Avoid contact with incompatible materials.
• When handling, DO NOT eat, drink or smoke.
• Keep containers securely sealed when not in use.
• Avoid physical damage to containers.
• Always wash hands with soap and water after handling.
• Work clothes should be laundered separately.
• Follow good occupational work practices.
• Observe manufacturer's storage and handling recommendations.
• Atmosphere should be regularly checked against established exposure standards to ensure safe working conditions. 
Recommended Storage M ethods: Metal can. Metal drum. Check that all containers are clearly labeled and free from

leaks.
Regulatory Requirements: Follow  applicable OSHA regulations.

Section 8 - Exposure Controls /  Personal Protection
Engineering Controls: General exhaust is adequate under normal operating conditions. If risk o f overexposure exists, 

wear NIOSH-approved respirator. Provide adequate ventilation in warehouse or closed storage areas.
Personal Protective C lothing/Equipm ent
Eyes: Safety glasses, safety glasses with side shields, or chemical goggles. Contact lenses pose a special hazard; soft 

lenses may absorb irritants and all lenses concentrate them.
Hands/Feet: Wear general protective gloves, e.g. light weight rubber gloves.
Other: Overalls; impervious protective clothing. Eyewash unit.

Section 9 - Physical and Chemical Properties
Appearance/General Info: Y ellow  powder.
Physical State: pale yellow needles W ater Solubility: Insoluble in Water
Vapor Pressure (kPa): 0.0000000000959 mm Hg at Boiling Point Range: 480 °C (896 °F) at 760 mm Hg

25 °C Freezing/M elting Point Range: 217 °C (422.6 °F)
Vapor Density (Air=l): >  1 
Formula Weight: 252.32

Section 10 - Stability and Reactivity
Stability/Polymerization/Co'nditions to Avoid: Product is considered stable. Hazardous polymerization will not occur. 
Storage Incompatibilities: A void storage with oxidizers.

Section 11 - Toxicological information
Tumors at site o f application.
NOTE: Substance has been shown to be mutagenic in various assays, or belongs to a family o f  chemicals producing 
damage or change to cellular DN A.

See NIOSH, RTECS DF6350000, for additional data.
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2001-06 Benzo[klfluoranthene MSDS: BEN4680
____________________ Section 12 - Ecological Information___________________
Environmental Fate: its presence in distant places indicates that it is reasonably stable in the atmosphere and capable 
o f long distant transport, Atmospheric losses are caused by gravitational settling and rainout. On land it is strongly 
adsorbed to soil and remains in the upper soil layers and should not leach into groundwater. Biodegradation may occur 
but will be very slow (half-life ca 2 years with acclimated microorganisms). It w ill get into surface water from dust 
and precipitation in addition to runoff and effluents. In the water it will sorb to sediment and particulate matter in the 
water column. It would be expected to bioconcentrate in fish and seafood.

Ecotoxicity: No data found.
Henry's Law Constant: estimated at 4.2 x 10*
BCF: fish 4.97
Octanol/Water Partition Coefficient: log = 6.84 
Soil Sorption Partition Coefficient: = nearly 1 x l0 (

  Section 13 - Disposal Considerations________________
Disposal: • Consult manufacturer for recycling options and recycle where possible.
* Follow applicable local, state, and federal regulations.
* Incinerate residue at an approved site.
* Recycle containers if  possible, or dispose o f  in an authorized landfill.

____________________Section 14 - Transport Information___________________
DOT Transportation Data (49 CFR 172.101):

Shipping Name: TOXIC SOLID, ORGANIC, Additional Shipping Inform ation:
N.O.S.

Hazard Class: 6.1 
ID No.: 2811 
Packing Group: Hi 
Label: Harmfiii[6]

___________________ Section 15 - Regulatory Information___________________
EPA Regulations:

RCRA 40 CFR: Not listed
CERCLA 40 CFR 302.4: Listed per CWA Section 307(a) 5,000 lb (2268 kg)
SARA 40 CFR 372.65: Listed 
SARA EHS 40 CFR 355: Not listed 
TSCA: Not listed

_____________________ Section 16 - Other Information_______;_______ ______
Research Date:.................................2000-11 Review D a te : ..................2001-05

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken In the preparation of such information, Genium Publishing Corporation  ̂
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability o f such infonpation 
for application to the purchaser’s intended purpose or for consequences of its use.
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Genium Publishing Corp.
One Genium Plaza 

Schenectady, NY 12304-4690 
(518) 377-8854

M aterial Safety Data S heet Collection  

B enzo[£]fluoran thene M SD S No. 1091

Date o f  Preparation: 3/98

Section 1 - Chemical Product and Company Identification 51
Product/Chemical Name: BenzofAJfluoramhene 
Chem ical Formula: C20H 12 
CAS Number: 205-99-2
Synonyms: B[b]B; B[6]F; BBF; BEF; B[e]F; 3,4-be»z[e]acephenanthryiene; benz[e]acephenanthrylcne; 2,3-benzfluoianthene; 

3,4-benzfluoranthene; 3,4-benzofluoranthene; benzo[e]f]uoranthcne; 2,3-benzofluoranthrene 
Derivation: No manufacturing information available; found in coal tar, coke oven emissions, cigarette smoke and automobile 
exhaust.

G eneral Use: Used as a research chemical.
Vendors: There is no commercial production o f  this compound in the U.S.

Section 2 - Composition / Information on Ingredients
Benzo[6 ]fluoranthene, ca 100% wt (Note that, except when in the form o f  a laboratory research chemical, benzo[b]fluoranthene 

is typically found in mixtures with other PAHs (polycyclic aromatic hydrocarbons), such as coal tar pitch).

OSHA PEL
As oil mist, mineral 
8-hr TWA: 5 mg/m3

•Sam pled by method that does not co llect vapor. 

tN o tice  o f  Impending Change: delete STEL

ACGIH TLV 
As oil mist, mineral* 
TWA: 5 mg/m3 
STELt: 10 mg/m3

NIOSH REL
As oil mist, mineral 
10-hrTWA: 5 mg/m3 
STEL: 10 mg/m3

DFG (Germany) M AK  
None established

Section 3 - Hazards Identification
ANSI Signal Word: Caution

☆ ☆ ☆ ☆ ☆  Em ergency Overview  ☆ ☆ ☆ ☆ ☆
Benzofbjfluoranthcne is a solid in the form o f  colorless needles. It can be irritating to the respiratory tract, 
skin and eyes. Like some other PAHs (polycyclic aromatic hydrocarbons), benzo[b]fluoranthene is a possible 
human carcinogen and mutagen. Handle with care! When heated to decomposition, benzo[b]fluoranthene will 
emit carbon monoxide (CO) and carbon dioxide (CO2).

W ilson  
Risk  

Scale  
R 1 
I 2 
S 1* 

1K
•S k in

absorption

HMIS 
H  2* 
F  1 
R  0 

PPEt 
•C hronic 

effects

f s e c . 8

Poten tia l H ealth Effects 
Primary Entry Routes: Inhalation, ingestion, skin and/or eye contact/absorption 
Target Organs: Eyes, skin, respiratory system, gastrointestinal (GI) system, blood, liver, kidneys 
Acute Effects
Inhalation: Irritation may result from inhalation o f  benzo(b]fluoranthene dust or fumes.
Eye: Contact may result in irritation.
Skin: Contact may cause irritation.
Ingestion: None reported.

Carcinogenicity: IARC lists benzo(Z>]fluoranthene as Group 2B (Possibly Carcinogenic to Humans); EPA, B2 
(Probable Human Carcinogen, with sufficient evidence from animal studies); MAK, A2 (Unmistakably 
carcinogenic in animal experimentation only); NTP, 2B (Reasonably anticipated to be a carcinogen, with 
sufficient evidence o f carcinogenicity from studies in experimental animals); and ACGIH, TLV A2 (Suspected human 
carcinogen). OSHA does not list benzo[6]fhioranthene as a carcinogen.

M edical Conditions Aggravated by Long-Term Exposure: None reported.
Chronic Effects: Although there is no direct epidemiological evidence linking beuzo[iJfluoranthene with cancer, it is frequently 

a component o f mixtures associated with human cancer. Epidemiological studies demonstrate increased incidence o f  cancer 
(skin, lung, urinary tract, GI system) with exposure to mixed PAHs and substances that contain them. Coal tar pitch volatiles are 
reported to cause an excess o f  bronchitis. In animal studies, benzo[A] fluoranthene has been found to be tumorigenic and 
mutagenic.

Other: Animal testing suggests a synergism (combined effect greater than sum o f  parts) o f  mutagenicity between 
benzo(b]fluoranthene and other PAHs.

Copyright C  1998 by Genium Publishing Corporation. Any commercial use or reproduction without the publisher’s permission is prohibited. Judgments ss 10 the suitability of in formation herein for the purchaser's
purposes are necessarily the purchaser's responsibility. Although reasonable care has been taken in the preparation o f  such information, Genium Publishing Corporation extends no warranties, makes no
representations, and assumes no responsibility as to the accuracy or suitability o f such information for application to the purchaser’s intended purpose o r for consequences of iis use.
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M SD S No. 1091 B e n z o l)  flnoranthene 3/98
_________ i______________  Section 4 - First Aid Measures ________________
Inhalation: Remove exposed person to fresh air and support breathing as needed.
Eye Contact: D o  n o t  allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

with flooding amounts o f  water for at least 15 minutes. Consult a physician or ophthalmologist if  pain and/or irritation develop. 
Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts o f  water for at least ] 5 min. Wash exposed 

area with soap and water. For reddened or blistered skin, consult a physician.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 

poison control center advises otherwise, have the conscious and alert person drink I to 2 glasses o f  water, then induce 
vomiting.

After first aid, get appropriate in~plant, paramedic, or community medical support.
Note to Physicians: Treat overexposure symptomatically and supportively. Medical surveillance may be necessary for high 

exposures (skin, mouth, GI, respiratory system).

_______________________ Section 5 - Fire-Fighting Measures _________________
Flash Point: Not applicable; probable combustible solid Autoignition Temperature: None reported. G en iu m
LEL: None reported. UEL: None reported.
Flam m ability Classification: Probable combustible solid
E xtinguishing Media: Use water spray; carbon dioxide, dry chemical powder or appropriate foam.
Unusual Fire or Explosion Hazards: None reported.
H azardous Combustion Products: Heating benzo(6]fluoranthene to decomposition can produce carbon 

monoxide (CO) and carbon dioxide (CO2).
Fire-F ighting Instructions: Do not release runoff from ftre control methods to sewers or waterways.
F ire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 

apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode.

____________________ Section 6 - Accidental Release Measures____________________
Spill /L eak Procedures: Notify safety personnel, isolate area and deny entry. Remove sources o f  ignition, and provide maximum 

ventilation.
Sm all Spills: Vacuum or carefully scoop up material and deposit in sealed containers. Absorb liquid containing 

benzo[ft)fluoranthene with vermiculite, earth, sand or similar material.
Large Spills
C ontainm ent: Dike far ahead o f liquid spill for later disposal. Do not release into sewers or waterways.
C leanup: Stay upwind and have cleanup personnel protect against inhalation and contact.
R egulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

,_____________________ Section 7 - Handling and Storage________
H andling Precautions: Avoid dust inhalation, and skin and eye contact. Avoid sunlight exposure o f  contaminated skin. Use 

only with ventilation sufficient to reduce airborne concentrations as low as possible. Wear protective gloves, goggles, and 
clothing (see  Sec. 8). Keep away from heat and ignition sources.

Storage Requirements: Store in tightly closed container in cool, well-ventilated area, away from heat, ignition sources and #■ 
incompatibles (see Sec. 10). Periodically inspect stored materials. r

_____________ Section 8 - Exposure Controls / Personal Protection _____
E ngineering Controls; Work with benzo[h]fluoranthene only under an exhaust hood.
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations as low as possible. Local 

exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source. 
A dm inistrative Controls: Have employees with potential for exposure submit to preplacement and periodic medical 

examinations with emphasis on oral cavity (including sputum cytology), respiratory tract, skin (chronic disorders, lesions), 
blood (complete count), bladder and kidneys (urinalysis: specific gravity, albumin, glucose, microscopic examination o f  
sediment; urinary cytology). Repeat medical exam on an annual basis, or on a semi-annual basis for employees 45 years or older 
or with 10 or more years o f exposure to pitch volatilcs. Periodically inspect lab atmospheres, and surfaces such as walls, floors, 
and benches and interior of fume hoods and air ducts for contamination. Post appropriate signs and labels on doors leading to 
areas where benzo[h] fiuoranthene is used.

R espiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations 
(29 CFR 1910.134) and, if  necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its suitability to 
provide adequate worker.protection for given working conditions, level o f airborne contamination, and presence o f  sufficient 
oxygen. For any detectable concentration (o f  coal tar pitch volatiles) use SCBA with full facepiece operated in pressure-demand
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or other positive pressure mode, or supplied-air respirator with full facepiece operated in pressure-demand or other positive 
pressure mode in combination with auxiliary SCBA operated in pressure-demand or other positive pressure mode; escape, air 
purifying full face respirator (gas mask) with a chin-style or a front- or back-mounted organic vapor canister and with a full 
facepiece and a fume or high-efficiency filter, or escape-type SCBA. Warning! Air-purifying respirators do not protect workers 
in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection program that includes at 
least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and 
convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent skin contact. Wear 
splash-proof chemical safety goggles, and face shield (8-inch minimum), per OSHA eye- and face-protection regulations 
(29 CFR 1910.133). Contact lenses are not eye protective devices. Appropriate eye protection must be wom instead of, or in 
conjunction with contact lenses.

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area.
Contam inated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this material 

from your shoes and clean personal protective equipment.
Com m ents: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before 

eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Chemical Properties
Physical State: Solid W ater Solubility: 0.0012 mg/L 
Appearance and Odor: Colorless needles M elting Point: 334.4 °F (168 °C)
V apor Pressure: 5x10-7 mm Hg at 68 °F (20 °C) H enry’s Law Constant (H): 1.38 xlO '4 atm-m3/mole, 
Form ula Weight: 252.32 estimated
Other Solubilities: 95% ethanol: <1 m g/m Lat 66 °F (19 °C); OctanolAVater Partition Coefficient: log Kow = 6.124 

acetone: 10-50 mg/mL at 66 °F (19 °C); benzene: slightly Soil Sorption Coefficient (log K oc): 5.88, estimated 
soluble; DMSO: 10-50 mg/mL at 66 °F (19 °C).

Section 10 - Stability and Reactivity
Stability: Benzo[6]fluoranthene is stable at room temperature in closed containers under normal storage and handling conditions. 
Polym erization: Hazardous polymerization cannot occur.
Chem ical Incompatibilities: Include strong oxidizing agents.
Conditions to Avoid: Heat, sunlight.
H azardous Decomposition Products: Thermal oxidative decomposition o f  benzo[6]fluoranthene will produce carbon monoxide 

(CO) and carbon dioxide (CO2).

Section 11- Toxicological Information
Toxicity Data:*

Tumorigenicity:
Rat, implant: 5 mg/kg produced toxic effects: tumorigenic - equivocal tumorigenic agent by RTECS criteria; lungs, thorax, 

or respiration - tumors; tumorigenic - tumors at site o f application.
Mouse, skin: 88 ng/kg/120 weeks intermittently produced toxic effects: tumorigenic - carcinogenic by RTECS criteria; skin 

and appendages - tumors; tumorigenic - tumors at site o f application.
Mouse, skin: 72 mg/kg/60 weeks intermittently produced toxic effects: tumorigenic - equivocal tumorigenic agent by 

RTECS criteria; skin and appendages - tumors; tumorigenic - tumors at site o f  application.
Mouse, skin: 4037 pg/kg/20 days intermittently produced toxic effects: tumorigenic - equivocal tumorigenic agent by 

RTECS criteria; skin and appendages - tumors.
G enetic Effects:

Human, lymphocyte cells: 55 pg/L produced mutation.
Rat, intraperifoneal: 100 mg/kg resulted in DNA adducts.
Rat, intrapcriloneal: 100 mg/kg induced sister chromatid exchange.
Hamster, lung cells: 100 pg/L produced morphological transformation.

*See NIOSH, RTECS (CU1400000), for additional toxicity data.

Section 12 - Ecological Information
Ecotoxicity: Evidence suggests that PAHs in lake bottom sediments may cause tumors in fish.
Environm ental Fate: Benzo[6 ]fluoranthene has a low vapor pressure and Henry’s Law Constant, and will not readily evaporate 

from water or soil. In surface water, it will partition from the water column to suspended sediments. Limited bioconcentration
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in aquatic organisms may occur (polychaete worms, BCF = 9,1); however, fish have an enzyme (microsomal oxidase) capable 
o f  rapidly metabolizing PAHs.

Environm ental Degradation: Photolysis, photo-oxidation, and volatilization o f dissolved benzo[6]fluoranthene may occur, but 
adsorption to suspended sediments is expected to inhibit these processes. Release to the soil may result in some biodegradation. 
Photolysis is not expected to be significant after release to soil. In the atmosphere it is likely to be adsorbed to particulate 
matter, and will be subject to wet and dry deposition, In the atmosphere, bcnzo[ri]fluoranthenc will rapidly degrade by reaction 
with photochemically produced hydroxyl radicals (half life 1.00 day).

Soil Adsorption/M obility: A high Koc indicates significant sorption and tow mobility in the soil column.

Section 13 - Disposal Considerations
Disposal: Benzo[&]fluoranthene is a good candidate for rotary kiln incineration. Contact your supplier or a licensed contractor 

for detailed recommendations. Follow applicable Federal, state, arid local regulations.

Section 14 - Transport Information
DOT Transportation Data (49 CFR 172.101):

Shipping Name: Environmentally Packaging Authorizations Q uantity Limitations
hazardous substances, solid, n.o.s.* a) Exceptions: 173.155 a) Passenger, Aircraft, or Railcar; No limit

Shipping Symbols: -  b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: No limit
H azard Class: 9  c) Bulk Packaging: 173.240
ID No.: UN3077 Vessel Stowage Requirements
Packing G roup: III a) Vessel Stowage: A
Label: Class 9 b) Other: -
Special Provisions (172.102): 8, B54 

*If in a quantity in one package which equals or exceeds the final reportable quantity of I lb (0.454 kg).

Section 15 - Regulatory Information
EPA Regulations:

Listed as a RCRA Hazardous Waste (40 CFR 261.33)
RCRA Hazardous Waste Number: F039
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) specific per (2) CWA Section 307(a) 
CERCLA Final Reportable Quantity (RQ): 1 lb (0.454 kg)
Listed as a SARA Toxic Chemical (40 CFR 372.65)
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed

O SH A  Regulations:
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l as oil mist, mineral)

Section 16 - Other Information
References: 1, 73 ,103 ,136 ,209 , 2 1 6 ,2 1 7 ,2 2 3 , 230 ,232

Prepared B y .................................... HM SpliethofY, MS >r
Industrial H ygiene Review......... S Gilson, CiH ■ >■
M edical R e v iew ..............................G Keiafant, MD

D isc la im er: Judgm ents as to the suitability o f inform ation herein for the purchaser’s  purposes are necessarily  the purchaser's responsibility. Although 
reasonable care has been taken in the preparation o f  such inform ation, G enium Publishing Corporation extends no warranties, makes no representations, and 
assum es no responsibility  as to the accuracy or suitability  o f  such  inform ation for application to the purchaser’s intended purpose or for consequences o f  its use.

Page 4 of 4 Copyright O (998 Genium Publishing Ccrporstkm, Any commercial use or isprodtction witlwjl the publisher’,  permission is prohibited.



Genium Publishing Corp.
One Genium Plaza 

Schenectady, NY 12304-4690 
(518) 377-8854

M aterial Sa fety  Data Sheet Collection  

C h ry sen e  MSDS No. 1092

Date o f  Preparation: 3/98______

Section 1 - Chemical Product and Company Identification 51
Product/Chemical Name: Chrysene
Chem ical Formula; C l8H,2
CAS Number: 218-01-9
Synonyms: 1,2-benzophenanthrenc; benzo(a)phenanthrenc; benz(o)phenanthrene; 1,2-benzphenanthrene; 1,2,5,6- 

dibenzonaphthalene
Derivation: Distilled from coal tar, coal tar pitch. A small amount is produced from the distillation or pyrolysis of many fats and 

oils. By heating hydrogen and acetylene. Chrysene is not produced commercially in the U.S. (except as a laboratory research 
chemical),

General Use: Used in organic synthesis; as a research chemical. Occurs in cigarette smoke.
Vendors: Consult the latest Chemical Week Buyers ’ Guide. <73)

Section 2 - Composition / Information on Ingredients

OSHA PEL* 
8-hrTWA: 0.2 mg/m3

NIOSH  REL*
Cyclohexane-extractable fraction
10-hr TWA: 0.1 mg/m3
Carcinogen: lowest feasible concentration

ACGIH TLV
Coal tar pitch volatiles, as benzene 

solubles: 8-hrTWA: 0.2 mg/m1 
•These specific exposure limits may also be applied to the total concentration of benzene soluble coal tar pitch volatiles.

IDLH Level 
As coal tar pitch volatiles: 80 m g/m 3

DFG (Germany) MAK  
None established

Section 3 - Hazards Identification
ANSI Signal Word: Caution

E m ergency  Overview ☆ ☆ ☆ ☆ ☆
Chrysene exists as colorless to white crystals with reddish-blue fluorescence. This poycyclic aromatic 
hydrocarbon (PAH) is often present in mixtures o f  PAHs. May be irritating to skin, eyes, and respiratory 
system. It may be absorbed through the skin. Animal data indicate that chrysene may be cancer-causing in 
humans. Handle with care. Chrysene is combustible.

W ilson  
Risk 
Scale 
R I 
I 3 
S 2 
K I

HM IS
H 2*
F 1
R 0

PPEt
♦Chronic
Effects

tSec. 8

Potential Health Effects
Prim ary Entry Routes: Skin absorption 
T arget Organs: Eyes, skin, respiratory system
Note: There is no human evidence available for the acute health effects o f  chrysene alone. There is, however, 

considerable data indicating that it is carcinogenic in humans. Based on the chemical properties o f chrysene, as 
a polynuclear aromatic hydrocarbon, the following acute effects may occur.

Acute Effects
Inhalation: May cause irritation.
Eye:. May cause irritation.
Skin: May cause irritation or be absorbed.
Ingestion: None reported.

Carcinogenicity: IARC lists chrysene as Group 3 (Not classifiable as to carcinogenicity to humans); OSHA, X (Carcinogen 
defined with no further categorization); EPA, B2 (Probable human carcinogen; sufficient evidence from animal studies; 
inadequate evidence or no data from epidemiologic studies); TLV, A3 (Animal carcinogen); MAK, A2 (Unmistakably 
carcinogenic in animal experimentation only); NTP, 1 (Known to be a carcinogen); and NIOSH, X (Carcinogen defined with 
no further categorization).

M edical Conditions Aggravated by Long-Term  Exposure: None reported.
Chronic Effects: Animal data indicate that chronic exposure to chrysene and other coaj tar pitch volatiles probably causes 
cancer. May also cause respiratory, skin, or eye irritation; cough, bronchitis, photosensitivity, "coal tar warts" (precancerous 
lesions enhanced by UV light exposure), erythema (skin inflammation), dermal bums, acneiform lesions, hematuria (blood in 
urine). May alter genetic material. Exposure to PAH’s is believed to cause leukoplakia (precancerous patches on the tongue), 
lip and oral cavity cancers, and bladder cancer.

Copyright C  1998 by Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission is prohibited. Judgments as to (he suitability of information herein for the purchaser's
purposes are necessarily the purchaser’s responsibility. A ft hough reasonable care has been taken in the preparation o f such information, Genium Publishing Corporation extend* no wartamies, makes no
representations, and assumes no responsibility as to the accuracy or suitability of such information for application to the purchaser's intended purpose or for consequences of its use.
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_________________________Section 4 - First Aid Measures_______________________
Inhalation: Remove exposed person to fresh air and support breathing as needed.
Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

with flooding amounts o f water for at least 15 min. Consult a physician or ophthalmologist if  pain, irritation, swelling, or 
photophobia persist.

Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts o f water for at least 15 min. Wash exposed 
area with soap and water. For reddened ot blistered skin, consult a physician.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 
poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses o f  water, then induce 
vomiting.

After first aid, get appropriate in-plant, paramedic, or community medical support
N ote to Physicians: For high exposures, medical surveillance (skin, mouth, GI tract, respiratory system) may be necessary.

_______________________ Section 5 - Fire-Fighting Measures_____________________
Flash Point: Not applicable; combustible solid G en iu m
Autoignition Temperature: None reported.
LEL: None reported.
UEL: None reported.
Flam inability Classification: Combustible solid
E xtinguishing Media: Use water spray, carbon dioxide, dry chemical powder or appropriate foam.
Unusual Fire or Explosion Hazards: None reported.
H azardous Combustion Products: Acrid smoke and fumes, including carbon monoxide and carbon dioxide.
F ire-F ighting Instructions: Do not release runoff from fire control methods to sewers or waterways.
Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 

apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode.

____________________ Section 6 - Accidental Release Measures__________________
S p ill/L ea k  Procedures: Notify safety personnel, evacuate all unnecessary personnel, remove heat and ignition sources. Isolate 

and ventilate area, deny entry, stay upwind. Tag container as defective and return to supplier. Use spark-proof tools and 
explosion-proof equipment.

Sm all Spills: Do not sweep! Carefully scoop up or vacuum (with a HEPA filter). Absorb liquid spill with an inert, 
noncombustible absorbent such as sand or vermiculite.

Large Spills
Containm ent: Large spills of chrysene are unlikely. Do not release into sewers or waterways.
R egulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

______ _________________Section 7 - Handling and Storage  , - ■ ;
H andling Precautions: Avoid dust inhalation and skin and eye contact. Use only with adequate ventilation to maintain 

concentrations at nonhazardous levels (see Sec. 2). Wear personal protective clothing and equipment to prevent contact with 
skin and eyes (see Sec. 8). Practice good personal hygiene procedures to prevent inadvertently ingesting this material. < ^ 

Storage Requirem ents: Store in tightly closed containers in a cool, well-ventilated area away from heat, ignition sources, and 
incompatibles.

________________Section 8 - Exposure Controls, f Personal Protection______________
E ngineering Controls: Where feasible, enclose operations to avoid dust dispersion into the work area. Ventilate at the site o f  

chemical release. To prevent static sparks, electrically ground and bond all containers and equipment.
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PEL (see 

Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at 
its source.

A dm inistrative Controls: Educate workers about the health and safety hazards associated with this material. Train in work 
practices which minimize exposure. Consider preplacement and periodic medical exams with emphasis on the skin and lungs.
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Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations 

(29 CFR 1910.134) and, if necessary, wear a MSHA7N1 OSH-approved respirator. Air purifying respirators may be adequate for 
handling small amounts o f  chrysene in a laboratory setting. For unlimited exposure ranges, wear a pressure-demand, full-face 
SCBA. Select respirator based on its suitability to provide adequate worker protection for given working conditions, level o f  
airborne contamination, and presence o f  sufficient oxygen. For emergency or nonroutine operations (cleaning spills, reactor 
vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient 
atmospheres. If respirators are used, OSHA requires a written respiratory protection program that includes at least: medical 
certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, 
sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent skin contact. Wear 
protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Contact 
lenses are not eye protective devices. Appropriate eye protection must be worn instead of, or in conjunction with contact lenses.

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area.
Contam inated Equipment: Separate contaminated work clothes from street clothes. Launder clothing separately before reuse. 

Remove this material from your shoes and clean personal protective equipment.
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before 

eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Chemical Properties
Physical State: Solid Other Solubilities: Slightly soluble in 95% ethanol, acetone,
Appearance and Odor: Colorless to white rhombic plates carbon disulfide, ether, glacial acetic acid. Soluble in hot 

with reddish-blue fluorescence. benzene, toluene.
Vapor Pressure: 6.3 x l(k7 mm Hg; 6.3 xl(F9 mm Hg at Boiling Point: 838 °F (448 °C); sublimes easily in a vacuum

68 °F (20 °C) Melting Point Range: 489 °F (254 °C) to 496 °F (258 °C)
Formula W eight: 228.28 Henry’s Law Constant (H): 9.4 xl0-8
Specific G ravity (H2 0 = l ,  at 4 °C): 1.274 at 20 °C/4 °C OctanolAVater Partition Coefficient: log Kow = 5.61 to 5.91
Refractive Index: 2610 Ionization Potential (eV): 7.59 ± 0.2
W ater Solubility: Insoluble (0.0018 mg/kg)

Section 10 - Stability and Reactivity
Stability: Chiysene is stable at room temperature in closed containers under normal storage and handling conditions. 
Polym erization: Hazardous polymerization cannot occur.
Chem ical Incompatibilities: Include strong oxidizers.
Conditions to Avoid: Avoid contact with chemical incompatibles, heat and ignition sources.
H azardous Decomposition Products: Thermal oxidative decomposition o f  chrysene can produce acrid smoke and fumes, 

including carbon monoxide and carbon dioxide.

Section 11- Toxicological Information
Toxicity Data:*

Acute Effects: Tumorigenic Effects:
Mouse, intraperitoneal, LD50: >320 mg/kg Mouse, skin, 3600 mg/kg for 30 weeks, intermittent; toxic effects:
Mouse, skin, TDl,,: 3600 pg/kg tumorigenic - equivocal tumorigenic agent by RTECS criteria; skin and

M utagenicity: appendages - tumors.
Human, lymphocyte: 6 fimol/L produced Mouse- skin; 23 m&/k2 i toxic effects; tumorigenic - neoplastic by RTECS

mutation criteria; skin and appendages - tumors.
Bacteria, S typhimurium: 5 mg/plate (-S9) Genetic Effects:
produced mutation. Hamster, intraperitoneal: 900 mg/24 hr induced sister chromatid exchange.

Mouse, skin: 192 (imol/kg produced DNA adducts.

‘ See NIOSH, RTECS (GC0700000), for additional toxicity data.

Section 12 - Ecological Information
Ecotoxicity: Anabaena flos-aquae (algae), 2 weeks, EC35 growth: ±  0.002 mg/L. Daphnia magna (crustaceans), 2 hr, LCjo: i .9 

mg/L. Rana pipiens (amphibians), 24 hr, LC50: >6 7 mg/L. Neanthes arenaceodentala (fishes), 96 hr, LC50: >1 mg/L.
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Environm ental Fate: If released £0 water, it will adsorb very strongly to sediments and particulate matter, but will not 

hydrolyze or appreciably evaporate. It will bioconcentrate in species which lack microsomal oxidase. Calculated BCF: 4,230, 
K0iw indicates bioaccumulation, which could cause food-chain contamination, it will not hydrolyze or appreciably evaporate 
from soils or surfaces. The estimated biodegradation half-life in soil is 7 years.

Environm ental Degradation: The estimated half-life o f  any gas phase in the atmosphere is 1.25 hours as a result o f  reaction 
with photochemically produced hydroxyl radicals. It w ill be subject to near-surface, direct photolysis with a half-life of 4.4 
hours computed for exposure to sunlight at mid-day in midsummer at latitude 40° N. If released to air, it will be subject to 
direct photolysis, although adsorption to particulates may affect the rate o f  this process.

Soil Adsorption/M obility: If released to soil it will be expected to adsorb very strongly to the soil and will not be expected to 
leach appreciably to groundwater.

Section 13 - Disposal Considerations
Disposal: Contact your supplier ora licensed contractor for detailed recommendations. Follow applicable Federal, stare, and 

local regulations. One method is to dissolve or mix the material with a combustible solvent and bum in an incinerator equipped 
with an afterburner and scrubber.

C ontainer Cleaning and Disposal: Handle empty containers carefully as hazardous residues may still remain. Triple rinse 
containers and dispose of wash wastewater appropriately.

Section 14 - Transport Information
Shipping Name: Environmentally Packaging Authorizations Q uantity Lim itations

hazardous substances, solid, n.o.s.* a) Exceptions: 173.155 a) Passenger, Aircraft, or Railcar: No limit
Shipping Sym bols: -  b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: No limit
Hazard Class: 9 c) Bulk Packaging: 173.240
ID No.: UN3077 Vessel Stow age Requirements
Packing Group: III a) Vessel Stowage: A
Label: CLASS 9 b) Other: -
Special Provisions (172.102): 8 , B54

*If in a quantity in one package which equals or exceeds the final reportable quantity (RQ) o f  100 lb (45,4 kg)

Section IS - Regulatory Information _______________
EPA Regulations:    ____ ___ ___

Listed asaK C R A  Hazardous Waste (47TCFR 261.33)
RCRA Hazardous Waste Number: UG50
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) specific per (2) CWA, Sec. 307(a); (4) RCRA, Sec. 3001 
CERCLA Final Reportable Quantity (RQ), 100 lb (45.4 kg)
SARA Toxic Chemical (40 CFR 372.65): Not Listed
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed

O SH A Regulations:
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z -l)

Section 16 - Other Information
References: I, 73, 103, 124, 136, 176, 190, 2 0 8 ,2 0 9 ,2 1 6 ,2 1 7 ,2 2 2 ,2 2 3 ,2 3 0 ,2 3 2

Prepared B y ......................................S Fleming, B S/ HM Spliethoff, MS
Industrial H ygiene R eview  S Gilson, CIH
M edical R ev iew .............................. G Kelafant, MD

D iscla im er: Judgm ents as to  the suitability o f inform ation herein for the purchaser's purposes are necessarily th e  purchaser’s responsibility. Although 
reasonable care has been taken in the preparation o f  such inform ation, G enium  Publishing Corporation extends no  w arranties, makes no representations, and 
assum es no responsibility  as to  the accuracy or suitability o f  such inform ation for application to the purchaser's intended purpose ot for consequences o f  its use.
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INDEN0(1,2,3-CD)P YRENE

R TECS: N K 9300000  
E IN ECS Num ber: 205-893-2  
M olecu lar Form ula:
Form ula W eight: 276.34
Synonym s: [DENO(l,2,3-CD)PYRENE; lNDENO(l,2,3-C,D) PYRENE; INDENOd,2,3-C,D)PYRENE; 

INDENOPYRENE; IP; l,lO -(l,2-PH EN YLEN E)PY R EN E; I,l0-(O-PHUNYLENE)PYRENE; l,IO-(ORTHO- 
PHENYLENE)PYRENE; 2,3-O-PHENYLENEPYRENE; 2,3-ORTHO-PHENYLENEPYRENE; 2,3- 
PHENYLESFEPYRENE; O-PHENYLENEPYRENE; ORTHO-PHENYLENEPYRENE 

Description: yellow  plates or needles 
Use: research chemical

j Physical Properties ~ ~
B oiling Point: 530 °C. (986  °F)
F reezing Point: 162.5 °C (324 .5  °F) to 164 °C (327.2 °F)
V apor Pressure: 1.0 x 10' 1 m m  Hg 
W ater Solubility: 0 .062 m g/L  Water

| R T E C S  Toxicity Data
M utagenic: Hamster M orphological Transformation; Cell Type: lung; Dose: 100 ug/L. Bacteria - 

S Typhimurium M utations in M icroorganisms; Dose: 3 ug/p late/48H  (-S9).
Tum origenic: Rat Route: Implant; Dose: 4150  ug/kg; Toxic Effects: Tum origenic - Carcinogenic 

by RTECS criteria; Lungs, Thorax, or Respiration - Tumors; Tum origenic - Tumors at site o f  
application. Rat Route: Implant; Dose: 20750 ug/kg; Toxic Effects: Tum origenic - Carcinogenic 
by RTECS criteria; Lungs, Thorax, or Respiration - Tumors; Tum origenic - Tumors at site o f  
application. Rat Route: implant; Dose: 5 mg/kg; Toxic Effects: Tum origenic - Equivocal 
tumorigenic agent by RTECS criteria; Lungs, Thorax, or Respiration - Tumors; Tumorigenic - 
Tumors at site o f  application.

J Hazard Overviews
C arcinogenicity: IARC - Group 2B , Possibly carcinogenic to humans; NIO SH  - N ot listed;

NTP - Listed; ACGIH - N ot listed; O SH A - N ot listed; EPA - C lass B2, Probable human 
carcinogen based on anim al studies; M AK - N ot listed

| Environmental
E nvironm ental Fate: I f  released to so il it w ill sorb strongly (estim ated Ki>c =  20,146) and hence is 
not expected to leach. N o  information was found about volatilization from, hydrolysis in, or 
biodegradation in soil. R eleased to water it w ill sorb strongly to suspended particulate matter, 
biota and sediments. A lthough there is a high potential to bioconcentrate in m ost aquatic ^
organisms, it may not in fish since fish contain microsomal oxidase, w hich allow s polyaromatic 
hydrocarbons to be m etabolized. N o  information was found about volatilization, photolysis, 
hydrolysis, or biodegradation in water, It w ill probably be persistent in the aquatic environment 
and concentrate in  sedim ents. A lm ost all released to the atmosphere w ilt be sorbed to particulate 
matter; thus its atm ospheric fate w ill primarily depend on physical processes such as dry and wet 
deposition. However, a com puter-estim ated half-life in the vapor phase is about 20 hours due to 
reaction with photochem ically produced hydroxyl radicals.

Environm ental P h y s ic a l Data
H en ry’s L aw  C onstant: 5 .89  xlO ’10 
O ctanolA Vater P artition  C oeffic ien t: log =  6.584  
Sorption  P artition  C oeffic ien t: 2 .0146  xlO*
BCF: estimated at 5 .9407 xlO 4

Regulations
R C R A  40CFR: Listed Hazardous W aste N o. U 137 Toxic W aste
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CER CLA: 40CFR 302.4: Listed per RCRA Section 3001 per CW A Section 307(a) RQ: 100 lb 
(45.35 kg)

SA R A  40CFR 372.65: Listed  
SA R A  KHS 40C FR  355: N o t listed  
T SC A : Listed

A nalytical Methods 
Air: EPA TO-13; California 429
Soil: CLP L C S V , M C _SV O A , OHC; EPA 16, 1625, PAH -005, PA H -007, PA H -011, PAH-012; 

SW 846 3630B, 3640A, 8100 , 8250A , 8270B , 8270C, 8275A, 8310; DOE O S050  
W ater  / G roundwater: EPA PAH -002, PAH -006, 1625,610, 625, 625-S , 6; A PH A  6410-B, 

6440-B , 6440-C; ASTM  D 4657; USG S 0 3 1 1 8  
Drinking W ater: EPA 525 .1 , 525.2, 550, 550.1 
Indoor I Expired Air: N IO SH  5506, 5 5 15; EPA IP-7-A, IP-7-B  
Plasm a: EPA 29  
O ther: EPA PAH-009

Copyright © 1999 by The McGraw-Hill Companies. All rights reserved.
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Material Safety Data Sheet Collection Benzlejpyrene 
MSDS: BEN5640

Issue Date: 2001-06

Section 1 - Chemical Product and Company Identification 55
M aterial Name: Benz[e]pyrene CAS Number: 192-97-2

Synonym s: B(E)P; 1,2-BENZOPYRENE; 4,5-BENZOPYRENE; BENZO(E)PYRENE; 1,2-BENZPYRENE; 4,5- 
BENZPYRJENE; BENZ[E]PYRENE 

G eneral Use: constituent o f coal tars and cigarette smoke and is in the atmosphere as a product o f  incomplete 
combustion

Section 2 - Composition / Information on Ingredients
Name
benz|c] pyrenc

CAS
192-97-2

%
>98

OSH A PEL
No data found.

ACGIH  TLV
No data found.

NIOSH REL  
No data found.

Section 3 - Hazards Identification

Flammability 
Toxicity 

Body Contact 
Reactivity 

Chronic

U S M M M K

9BBSBGB8
■ M N M I mmmmm

0
Min

1
Low

2
Moderate

3
High

4
Extreme

ANSI Signal W ord

Warning f

☆☆☆☆☆ Emergency Overview ☆
Prisms or plates. Irritating to eyes/skin/respiratory tract. Toxic. Chronic Effects: laboratory experiments have 
shown mutagenic effects; teratogen; may cause harm to the unborn child. Possible human carcinogen. Will bum.

Potential Health Effects
Target Organs: eyes, skin, respiratory system
Primary Entry Routes: accidental skin and eye contact, inhalation o f generated dusts , 'f
Acute Effects tl' '
Inhalation: The dust is harmful and discomforting to the upper respiratory tract. Persons with impaired respiratory 

function, airway diseases, or conditions such as emphysema or chronic bronchitis may incur further disability if  
excessive concentrations o f  particulate are inhaled.

Eye: The dust may be discomforting to the eyes and is capable o f  causing a mild, temporary redness o f  the conjunctiva 
(similar to wind-bum), temporary impairment o f  vision and/  or other transient eye damage/ ulceration.

Skin: The material may be mildly discomforting to the skin. Open cuts and abraded or irritated skin should not be 
exposed to this material. Toxic effects may result from skin absorption.

Ingestion: The solid/dust is discomforting to the gastrointestinal tract and harmful i f  swallowed. Considered an 
unlikely route o f  entry in commercial/industrial environments.

Carcinogenicity: NTP - Not listed; IARC - Group 3, Not classifiable as to carcinogenicity to humans; OSHA - Not 
listed; NIOSH - Not listed; ACGIH - Not listed; EPA - Not listed; MAK - Not listed.

Chronic Effects: The so-called polycyclic aromatic hydrocarbons (PAHs) comprise a large family; some members 
occur in coal tar, tobacco smoke, petroleum and air pollution. Some substituted derivati ves have been identified, in 
animal studies, as amongst the most highly active carcinogens. Rodent species are sensitive to some PAHs with skin 
application producing cancerous growths. Injection produces soft tissue tumors (sarcomas) in rats and mice. 
Administration o f  PAHs to Rhesus monkey on the other hand has not yet proved successful in yielding tumors and 
there is inadequate date to support the proposition that individual PAHs produce cancer in humans. There are however

Copyright © 200J by Genium Publishing Cotporation. Any commercial use o t  reproduction without the publishers permission is prohibited. Judgments as to  the suitability o f  informal we herein for the 
pu/chascr'g purposes arc necessarily the purchaser's responsibility. Although reasonable care has been laisa ii ‘ ‘ "  • .........
warranties, maVcs no representations, and assumes no responsibility as ti

in the preparation of such information, Genium Publishing Corporation extends no 
the accuracy or suitability of such information for application to the purchaser’s intended purpose or for consequences of its use.



2001-06 Benz[e)pyrene M S D S : BEN 5640
a number o f  epidemiology and mortality studies that show increased incidence o f  cancer in humans exposed to 
mixtures o f PAHs. Evidence exists o f  lung and genitourinary cancer mortality amongst coke-oven workers and skin 
tumors in workers exposed to creosote. Exposures to other chemical mixtures containing PAHs such as cigarette 
smoke, coal tar, coal tar pitch and bitumens, have been associated with increased incidences o f  lung cancer in humans.

______________________ Section 4 - First Aid Measures_____________________
Inhalation: * If dust is inhaled, remove to fresh air.
* Encourage patient to blow nose to ensure clear breathing passages.
* Rinse mouth with water. Consider drinking water to remove dust from throat,
* Seek medical attention if  irritation or discomfort persist.
* If fumes or combustion products are inhaled, remove to fresh air.
* Lay patient down. Keep warm and rested.
* Other measures are usually unnecessary.
Eye Contact: • Immediately hold the eyes open and flush with fresh running water.
* Ensure complete irrigation o f the eye by keeping eyelids apart and away from eye and moving the eyelids by 
occasionally lifting the upper and lower lids.

* Seek medical attention if  pain persists or recurs.
* Removal o f  contact lenses after an eye injury should only be undertaken by skilled personnel.
Skin Contact: * Immediately remove all contaminated clothing, including footwear (after rinsing with water).
* Wash affected areas thoroughly with water (and soap if  available).
* Seek medical attention in event o f  irritation.
Ingestion: Contact a Poison Control Center. If more than 15 minutes from a hospital:
* INDUCE vomiting with IPECAC SYRUP, or fingers down the back o f  the throat, ONLY IF CONSCIOUS. Lean 

patient forward or place on left side (head-down position, if  possible) to maintain open airway and prevent aspiration, 
NOTE: Wear a protective glove when inducing vomiting by mechanical means.

* SEEK MEDICAL ATTENTION WITHOUT DELAY.
* In the meantime, qualified first-aid personnel should treat the patient following observation and employing supportive 

measures as indicated by the patient's condition.
* If the services o f  a medical officer or medical doctor are readily available, the patient should be placed in his/her care 

and a copy o f  the MSDS should be provided.
■ If medical attention is not available on the worksite or surroundings send the patient to a hospital together with a copy 

o f  the MSDS.
After first aid, get appropriate in-plant, paramedic, or community medical support 
Note to Physicians: Treat symptomatically.

_______________  Section 5 - Fire-Fighting Measures
Flash Point: Not available; probably combustible
Extinguishing Media: Foam. Dry chemical powder. BCF (where regulations permit). Carbon dioxide. Water spray or 

fog - Large fires only.
General Fire Hazards/Hazardous Com bustion Products: * Solid which exhibits difficult combustion or is difficult to 

ignite.
* Avoid generating dust, particularly clouds o f  dust in a confined or unventilated space, as dust may form an explosive 

mixture with air and any source o f ignition, e.g., flame or spark, will cause fire or explosion.
* Dry dust can also be charged electrostatically by turbulence, pneumatic transport, pouring, in exhaust ducts and dicing 

transport, .A
* Build-up o f  electrostatic charge may be prevented by bonding and grounding.
* Powder handling equipment such as dust collectors, dryers and milts may require additional protection measures such 

as explosion venting.
Fire Incompatibility: Avoid contamination with oxidizing agents i.e., nitrates, oxidizing acids, chlorine bleaches, pool 

chlorine etc. as ignition may result.
Fire-Fighting Instructions: * Contact fire department and tell them location and nature o f  hazard.
* Wear breathing apparatus plus protective gloves for fire only.
* Prevent, by any means available, spillage from entering drains or waterways,
* Use fire fighting procedures suitable for surrounding fire.
* Do not approach containers suspected to be hot.
* Cool fire-exposed containers with water spray from a protected location.
■ I f  safe to do so, remove containers from path o f  fire.
* Equipment should be thoroughly decontaminated after use.

 Section 6 - Accidental Release Measures_________________
Small Spills: ■ Clean up ail spills immediately.
* Avoid contact with skin and eyes.

Cojryiighi O 2001 Genium CubfWring CoT poraitoo. Any eororoetei*! use or reproduction without the publisher'* peonnslsm «  prohibited. Page 2 of 5



2001-06 Benz[elpyrene MSDS: BEN5640
• Wear protective clothing, gloves, safety glasses and dust respirator.
• Use dry clean up procedures and avoid generating dust.
• Vacuum up or sweep up.
• Place in clean drum then flush area with water.
Large Spills: • Clear area o f  personnel and move upwind.
• Contact fire department and tell them location and nature o f  hazard.
• Wear breathing apparatus plus protective gloves.
• Prevent, by any means available, spillage from entering drains or waterways.
• No smoking, bare lights or ignition sources.
• Increase ventilation.
• Stop leak if  safe to do so.
• Water spray or fog may be used to disperse/absorb vapor.
• Contain or absorb spill with sand, eatth or vermiculite.
• Collect recoverable product into labeled containers for recycling.
• Collect solid residues and seal in labeled drums for disposal.
• Wash area and prevent runoff into drains.
• After clean up operations, decontaminate and launder all protecti ve clothing and equipment before storing and reusing.
• I f  contamination o f drains or waterways occurs, advise emergency services.
Regulatory Requirements: Follow applicable OSHA regulations {29 CFR 1910.120).

_____________________ Section 7 - Handling and Storage____________________
H andling Precautions: • Avoid all personal contact, including inhalation.
• Wear protective clothing when risk o f  overexposure occurs.
• Use in a well-ventilated area.
• Prevent concentration in hollows and sumps.
• DO NOT enter confined spaces until atmosphere has been checked.
• Do not allow material to contact humans, exposed food or food utensils.
• Avoid smoking, bare lights or ignition sources.
• When handling, DO NOT eat, drink or smoke.
• Avoid contact with incompatible materials.
• Keep containers securely sealed when not in used.
• Avoid physical damage to containers.
• Always wash hands with soap and water after handling.
• Working clothes should be laundered separately. Launder contaminated clothing before reuse.
• Follow good occupational work practices.
• Observe manufacturer's storage/handling recommendations.
• Atmosphere should be regularly checked against established exposure standards to ensure safe working conditions are 

maintained.
Recom m ended Storage Methods: Glass container. Plastic container. Metal can. Metal drum. Check that all containers 

are clearly labeled and free from leaks.
Regulatory Requirements: Follow applicable OSHA regulations.

_____________ Section 8 - Exposure Controls / Personal Protection______ _____
Engineering Controls: Local exhaust ventilation usually required. If risk o f  overexposure exists, wear NIOSH- tf. 

approved respirator. Provide adequate ventilation in warehouse or closed storage area. jii
Personal Protective Clothing/Equipm ent

Eyes: Safety glasses with side shields or chemical goggles. Contact lenses pose a special hazard; soft lenses may 
absorb irritants and all lenses concentrate them.

Hands/Feet: Wear chemical protective gloves, e.g. PVC. Wear safety footwear.
Other: • Overalls.
• PVC Apron.
• PVC protective suit may be required if  exposure severe.
• Eyewash unit.
• Ensure there is ready access to a safety shower.

________________Section 9 - Physical and Chemical Properties_______________
Appearance/General Info: White to yellow  green crystalline powder.
Physical State: prisms or plates Boiling Point Range: 3at 10 °C (590 °F) to 312 °C
Vapor Pressure (kPa): Negligible (594 °F) at 10 mm Hg
Form ula W eight: 252.30 Freezing/Melting Point Range: 178 “C (352.4 °F) to
W ater Solubility: 2.9 xlC* mol/L dissolve in Water at 179 °C (354.2 °F)

25 °C Volatile Com ponent (% Vol): Negligible

Copyright © 2001 Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission. is prohibited. Page 3 of 5
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 _______________ Section 10 - Stability and Reactivity__________________
Stability/Polymerization/Conditiotis to Avoid; Product is considered stable. Hazardous polymerization will not occur. 
Storage Incompatibilities; Avoid reaction with oxidizing agents.

__________________ Section 11 - Toxicologicai Information ____________
Gastrointestinal and skin tumors, fetotoxicity, specific developmental abnormalities, an ability to facilitate action of 
known carcinogens recorded. Exposure to the material for prolonged periods may cause physical defects in the 
developing embryo (teratogenesis),
NOTE: Substance has been shown to be mutagenic in various assays, or belongs to a family o f  chemicals producing 
damage or change to cellular DNA.

See NIOSH, ft TECS DJ4200000, for additional data.

____________________ Section 12 - Ecological Information _________________
Environmental Fate: If released to the atmosphere, it will exist in both the vapor and particulate-phases, although the 

particulate-phase will usually be dominant. Vapor-phase is rapidly degraded by photochemically produced hydroxyl 
radicals (estimated half-life o f 2.5 hr). Particulate-phase can also be degraded readily by hydroxyl radicals and direct 
photolysis; however, the rate o f degradation depends upon the adsorbing substrate. Substrates containing carbon (>5%) 
stabilize it and permit long-range atmospheric transport. Physical removal from air by wet and dry deposition is 
important. If released to soil, it will adsorb strongly and will not leach. If released to water, it will adsorb strongly to 
sediment and suspended matter and will partition from the water column to sediment. It will bioconcentrate in aquatic 
organisms that can not metabolize it. Volatilization from water is slow. Limited data suggests that biodegradation are 
slow.

Ecotoxicity: Worms: apparent bioconcentration factors in polychaete worms (dry wt/sediment dry wt). Prionospio 
cirrifera and Spiochaetpoterus costarum BCF: 11.6 

Henry's Law Constant: estimated at 1.07 xlO-4 
BCF: polychaete worms 1.5 to 11.6 
Soil Sorption Partition Coefficient: Koc = 7.2

___________________ Section 13 - Disposal Considerations__________________
Disposal: * Recycle wherever possible or consult manufacturer for recycling options.
■ Follow applicable local, state, and federal regulations.
• Bury residue in an authorized landfill.
• Recycle containers if  possible, or dispose o f in an authorized landfill.

____________________ Section 14 - Transport Information___________________
DOT Transportation Data (49 CFR 172.101);

Shipping Name: TOXIC SOLID, ORGANIC, Additional Shipping Inform ation:
N.O.S.

Hazard Class: 6.1
ID No.: 2811 - f
Packing Group: II! '!
Label: Harmful[6]

___________________ Section 15 - Regulatory Information___________________
E PA  Regulations:

RCRA 40 CFR: Not listed 
CERCLA 40 CFR 302.4: Not listed 
SARA 40 CFR 372.65: Not listed 
SARA EHS 40 CFR 355: Not listed 
TSCA: Not listed

_____________________ Section 16 - Other Information_____________________
Research D ate:.................................2000-11 Review D a te : ................... 2001-05

Copyright O 2001 Centum ft&IUhing Corporation. Any commercial use or reproduction w Uhhr the publisher's permission is prohibited. Page 4 of 5
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Disclaimer: Judgments as to the suitability o f  information herein for the purchaser’s purposes are necessarily the purchaser’s 

responsibility. Although reasonable care has been taken in the preparation o f  such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability o f  such information 
for application to the purchaser’s intended purpose or for consequences o f its use.

<!! '
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-------------- Tool-Box Safety Briefing Sheet
Date: Project:

Top ics of Toolbox Safety Meeting

□  Hardhats and Safety Shoes
□  Eye & Ear Protection
□  Work Zones and Site Control 
0  Heat and Cold Stress
□  Designated Sm oking Zone
□  Review Previous Accidents
0  Accident Reporting/Investigation 
n  Activitv Hazard Analysis

□  Ladder for Excavation
□  Entering Excavation
□  Confined Sp ace  Entry
□  Ground Fault Interrupters 
0  First Aid and Fire Protection 
0  Hazardous Communication 
0  Fall Protection (6 Foot Rule) 
0  Activity Hazard Analysis

P I  Activitv Hazard Analysis n  Other

Site Specific Hazards

Attendees

Conti Em ployees Su b co ntracto rs & V isitors

>>•

Daily Operations

Site Safety and Health Officer:



--------—■ Conti Environmental, Inc
Site Entry and Exit Log

Project Number: Project Name: Project Supervisor:

Em ployee Name Com pan y T a sk Tim e In Time Out

-



Conti Environmental, Inc 
Qualitative Fit Test Report

Employee Information
Employee Name: Date:

Employee Position/Department: SSAN:

Test Performed By: Title:

Respirator/Fit Test Information
13 Self Contained Breathing Apparatus O  Supplied Air Respirator
I ]  Powered Air Purifying Respirator □  Air Purifying Respirator

0  Clean Shaven 0  Beard 0  Glasses 0  Other

Respirator 1 Respirator 2 Respirator 3
Brand:

Model:

Size:

Positive 
Pressure Test: 
(Pass/Fail)
Negative 
Pressure Test: 
(Pass/Fail)
Irritant Smoke 
Test: (Pass/Fail) .'r
Banana Oil Test; 
(Pass/Fail)

‘ if

Fit Test Result: 
(Pass/Fail)

Employee Statement: 1 understand that my use of this respirator must be in accordance with the 
Tyree Health and Safety Program, Manufactures Instruction and applicable OSHA Regulations and 
Standards
Employee's Signature:

Tester’s  Signature:



( ® )
--------Conti Environmental, Inc

Equipment Decontamination Log
Project Number: Project Name: Project Supervisor:

Equipment Description Equipment Number Date Decontaminate | Date Demob

Comments:

Site Safety and Health Officer Signature 1



--------- Conti Environmental, Inc.
Equipment Inspection Form

Date: Project Nam e.: Pro ject No.:

Equipment Make & Model: Equipment No: Equipment Hours:

This form is to be used  for the initial equipment inspection upon arrival at the project 
and Daily inspection during use. Corrective actions are required for all deficiencies 
noted during the inspections.

E Q U IP M E N T  C H E C K L IS T
In sp ec tio n  I te m Yes N o C om m en t/C orrec tive  A c tio n

Fluid Level?
Horn Operable?
Emergency/Parkinq Brake System ?
Hydraulic System Operable w/No leaks?
Engine and Transmission
Parking Brake System?
Headlights Operable?
Taillights Operable?
Brake Lights Operable?
Audible (Reverse) Alarm System ?
Unobstructed rearView?
Windshields?
Windshield Wipers and W asher Fluid?
Defroster/Defogger?
Cab Shield or Canopy?
Seatbelts Available and U sed ?
Fire Extinguishers?
Rear View Mirror?
Fender/Mud Flaps?

>

C o m m e n ts

Inspection Performed By: Date: Time:



--------- Conti Environmental, Inc.
Air Sampling Report

PROJECT NUMBER: PROJECT NAME: Date:

WORK LOCATION AND TASK:

AIR SAMPLING INFORMATION

Sample I.D. Name/SSAN
Area

Air Sampling Compound Analysis Method Start
Time

Stop
Time

Total
Time

Start
Flow

Stop
Flow

Average
Flow
Rate

Total
Volume

Comments:

Signature: Date:



Conti Environmental, Inc. 
Daily Air Monitoring Report

Project Number: Project Name: Project Supervisor:

Date: Duration of Monitoring

Work Location and Task:

Instrument: Instrument: Instrument:

Reading Time Reading Time Reading Time

Calibration: Calibration: Calibration:

Perimeter Samples Collected:

Personnel Samples Collected:

. rr
Perimeter and Personnel Sample Results From Previous Day (Provide Data when Received): ir '

Comments:

Name: Title:

Signature: Date:



Daily  A ir  Monitoring Report (Cont.)
Project Number: Project Name: Project Supervisor:

Instrum ent:

Reading Time

Instrument:

Reading Time

instrum ent;

R eading Time

Calibration:

Signature:

Calibration:

Date:

C alibration;



OSHA’s Form 3OOA
Sum m ary o f W ork-Related In ju rie s  and Illn e s s e s

Year 20
U-S, D ep a rtm e n t o f  L abo r 

Oeeu/)Mfoit*t S*f»ly »nd HwHh AtfnlnltlntUon

Aff establishments covered by Pan 1904 must complete this Summary page, even if no work^reiated injuries o/ illnesses occurred during the year Remember to re-view the Log 
lo verity that the enfries are comptete and accurate before comptettng this summery 

Using the Log, count the individual entries you made h r  each category. Then write the totals below, making sure you V© added the entries from every page of the Log. If you 
had no cases, wriie *0. *

Employees, former employees, and their representatives have the right to review the OSHA Form 300 in its entirety They also have limited a ccess to Ihe OSHA Focm 30 1 0/ 
its equivalent. See  29 CFR  Part 1904.35, m OSHfl's recordkeeping rule, (or further details on the access provisions for these forms.

Number of Cases "

Total n um ber o f  Total n u m b er o f  
deaths cases wi ch days 

away from  w ork

Total n u m b e r o f  
cases w ith  jo b  
transfer o r  restriction

Tbtal n u m b e r o f  
o ther recordable 
cases

«3> (H) (0 (J)

Number of Days

Total n u m b e r o f  days o f  
jo b  transfer or restriction

Tbtal n u m b er o f  days 
away frorn w ork

(K5 W

Injury and Illness Types

Total n um ber o f . . .
(M)

(D Injuries

(2) M usculoskeletal disorders

(3) Skin disorders

(4) R espiratory  conditions

(5) Poisonings

(6) H earing  loss cases

(7) All o th e r illnesses

E sta b lish m e n t In fo rm a tio n

Your  *  no m o  .

S t r e e t ________________________ „

City

industry description M a n u jd r tu re  c f  m otor tru th  tra iled )

Standard Industrial Classification (S IC ), if  know© {ct?, 5 /C  3 ? l S )

E m ploym ent In  forma tlo n  ( I f y o u  d e n 't  h a w  th r u - f tp t 'c s ,  see the
Wirfc/fcpff on (hr burl o f  :Jii« jMge tc e stim a te .)

Annual average num ber o f employees 

*Thtil bouts worV.unt by all employees Um year

Sign here

K nowingly falsifying th is docum en t may resu lt in  a fine.

I ce rtify  th a t I have exam ined  th is  d o c u m e n t  an d  th a t  to  th e  b es t o f  m y  
k n o w led g e  th e  en trie s  arc tru e , ac cu ra te , and  c o m p le te .

"Tiiir

Reh

p o * t  this Summary page from February 1 to April 30 o f the  year fo llow ing the  year covered by (h o  fo rm .

Public vrp*'riirv(5 burden for thii collection o f tnfWitMtikm i» cx!m aMd lo  average 50  minute* jver rc*pon«e, includ ing lime u> review ilic  in im iciinnj, search sot! gather ihc dam needed, and 
complete mhI review ebe collection o f information. Perum t arc rv»l rerjojred to respond *«» thetc«Hect»«»n «»f information unless it ditpUys » currently valid O M H  rontrnl number, I f  von Iw e  ac 
<»mm tt\unbtsni these cn im w ei or any caber aspects o f ihu  « . ■••Iteritnn, contact: U S  Dcpam nety o f Ub**r, O S H A  Office ofSi.uistics, R m m  C«<nMimtioi> Avemic. NVV. U 'w him
D C  20210. Du  not send die completed forms to this office.



OSHA’s Form 300
Log of Work-Related Injuries and Illnesses

Iw w m tW K S S I:a»H B (saw w nw a»^K T O t* tr»> 0> T 4 :iim *enW e> > '«M M O M aw w tttsm 'io■ aiM usw tsM nm ^ vfu rm anrt'R dw iw itM -Js^ i ! -  :'■> r> V :i--P77(n,' : . ; =

You most record intormatfon about every workrslatcd death and about every work-related injury or ittnoss that Involves toss of r.onsc.busnoss. restricted work sc iiw y or job transfer, 
days away hom work, or medKai treatment beyond first aid. You must also record significant work-related Injuries and fitnesses that are diagnosed by a physician or licensed hcailh 
ewe p'O.'ess.cr.nf, You musl also record work-related injuries and fitnesses lhat meei any of the specific rccntding criteria fisted in 29 CFR Pan  rs?(X 8 HvotJQh lOOfi. 12 Fgei free to 
use twe fines fora single ca se  H you need to. You must complete an Injury and Illness Incident Report {OSHA Form 301) or eduivaienl tone tor each injury or illness recorded on this 
form, ff youVc not sure whether a case is recordable, can your focal OSHA  office to ' hep.

Attention: This form contains information relating to 
employee health and must be used in a manner that 
protects the confidentiality of employees to the extent 
possible while the information is being used for 
occupational safety and health purposes.

Year 20
U.S. D epartm ent o f Labor

Safety- »*■<* H p *U h  Adtnkttstrnfan

iv'. rifn.0i7*>

Esfc>r?%/vrefV rvpvnn _ 

__________
Id e n tify  th e  perso n

(At
Case
no.

IB)
Employee's name

P>
Jo b  title 
(e.g., W drtrrj

D escribe I h e .c a s c 1

lb) (E) (F)
Dst* o f injury W here (he event occurred Describe Injury or illness* parts o f  body affected,
Or Onset f-ondmg 4w h north i'tm*) and ohjecb'substaflct thai directly injured
of U)ne*$ o r  m ade person til

(e>g.t 5rrrrmrf 4tpr< bums nn light Jnrtrim fivnt fifri\kv,r larch)

ncrKivcnv

rr<ct*rJi&7'

 /
fAnnih.'s.vy

/
ifO-Vi I'Ĉ y

_■ / . 

i

Classify  the ease -
E n te r th e  n u m tro r  o ftr«fng ffieio four cafogoele*, chock ONLY dayt the Injured or Checfc tbs "Injury' column or

U)e meet eorfout result tot eeclt Offset HI worfcor wo*: choose one type of illness!
mewCTpne»w»oaBBW»<mmiieeMnemnie«u«iiWQMm» »ueiii*™ »m **«>w sn  efWWffieminmwwwffMeuneeofBOT

m

(G)

□

Oaytiwrty 
from wwfc i

m m m m / m g m g g t m m

Oo jitb Away ' 1 |  i - E *  S ^

(H)

□

Jfjl) iraiwffr 
or reitrklirm

(I)

□

Other record
able m e*

(j)

□

ifAodtr 
or mtruU'Mt

(K)

cteyt

ft mil 
i Htuk

(U 

—___

(i>

□

■J i  *s .5 " v * ?
i I  i  l i  i  j  s 
i !  s  i s i  j  
(2) (3) (-0 (5) (6) (7 )

□  □ □ □ □ □

□ □ □ □ ____ day* ., , day Si □ □ D  □  □  □  □

□ □ □ □ ____ 'SJV4 _____dl)'* □ D □  0 0 a  □

Q Q □ □ ____ dlJTk 0 a □  □  □  □  □

Q a □ □ ikys ____  lAlJrfi 0 0 □  □  □  □  0
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