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1.0  INTRODUCTION 
 
This Health and Safety Plan (HASP) is developed for use during construction activities 
for Red Hook Recreation Area Ball Fields 5 through 8 and Ball field 9.   The current site 
consists of a public park (Ball Fields 5 through 8 overlain with Soccer Field 7 and Ball 
Field 9) and associated planting strips as part of the Red Hook Recreation Area. The 
HASP is to be enforced by Contractor’s Project Health and Safety Manager, the on-site 
Health & Safety Coordinator (HSC), or their assignee. The on-Site HSC will interact with 
the Project Manager and is vested with the authority to make field decisions including the 
termination of on-Site activities if an imminent health and safety hazard, condition or 
related concern arises. Information and protocol in the HASP is applicable to all on-site 
personnel who will be entering the designated work zone. 
 
2.0  POTENTIAL HAZARDS 
 
2.1  Chemical Hazards 
The known chemicals of concern, based on the findings of a previous environmental site 
investigations, are various semi-volatile organic compounds (SVOCs) and metals 
detected in soil above the New York State Department of Environmental Conservation 
(NYSDEC) soil cleanup objectives and above USEPA Removal Management Levels 
(RMLs). Additionally, SVOCs and metals detected in groundwater above ambient water 
quality standards. 
During the construction activities below the demarcation layer, the contractor shall 
operate as if there is a potential hazard from the above-listed compounds. Physical 
properties and toxicological information is included in Appendix A – SDS Sheets. 
 
2.2  Other Health & Safety Risks 
Normal physical hazards associated with using excavation equipment and hand tools as 
well as hazards associated with adverse climatic conditions (heat & cold) or physical site-
related debris represent a certain degree of risk to be assumed by on-site personnel. 
Certain provisions in this Plan, specifically the use of personnel protective equipment, 
may tend to increase the risk of physical injury, as well as susceptibility to cold or heat 
stress. This is primarily due to restrictions in dexterity, hearing, sight, and normal body 
heat transfer inherent in the use of protective gear. 
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3.0 RISK MANAGEMENT 
 
3.1  Work Exclusion Zones 
The work scope will include various construction activities. All work activities conducted 
will establish a work exclusion zone. Access to this area will be limited to properly 
trained, protected personnel directly involved with the work. Enforcement of the 
personnel health and safety requirements within the work exclusion zone boundaries is 
the responsibility of the on-site Health & Safety Coordinator (HSC) or his/her properly 
trained assignee. 
 
3.2  Personnel Protection 
Health and safety regulatory agency guidance has developed different levels of personnel 
protection to deal with differing degrees of potential risks of exposure to chemical 
constituents.  The levels are designated as A, B, C, and D and are ranked according to the 
amount of personnel protection afforded by each level. Level A is the highest level of 
protection and Level D is the lowest level of protection. 
The different levels are primarily dependent upon the degree of respiratory protection 
necessary, in conjunction with appropriate protective clothing. Levels of protection 
mandate a degree of respiratory protection. However, flexibility exists within the lower 
levels (B, C, and D) concerning proper protective clothing. 
The four levels of protection were developed for use in situations which involve 
suspected or known atmospheric and/or environmental hazards including airborne 
contamination and skin- affecting substances. It is anticipated that all of the work will be 
performed using Level D protection (no respiratory protection with protective clothing 
requirements limited to long sleeved shirts, long pants or coveralls, work gloves and 
steel-toe leather work boots). 
Level D may be modified by the HSC to include protective clothing or equipment (Saran-
coated disposable coveralls or PVC splash suits, safety glasses, hard hat with face shield, 
and chemically resistant boots) based upon physical hazards, skin contact concerns, and 
real-time monitoring. 
 
3.3  Air Monitoring 
The HSC or his/her properly trained assignee will conduct ‘Real-time’ air monitoring for 
total particulates. ‘Real-time’ monitoring refers to the utilization of instrumentation, 
which yields immediate measurements. The use of real time monitoring helps determines 
immediate or long-term risks to on-site personnel, the appropriate level of personnel 
respiratory protection necessary, and actions to mitigate the recognized hazard. The 
CAMP will be developed and implemented in accordance with the NYSDEC Division of 
Environmental Remediation DER-10 Appendix 1A (New York State Department of 
Health Generic Community Air Monitoring Plan). 
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3.3.1.  Particulate Monitoring 
A. Instrumentation 
Dust particulates in air will be monitored using DustTrak II Aerosol Monitor 8530 
(DustTrak) or equivalent. The DustTrak is capable of measuring airborne dust particles 
within the range of 10 to 100,000 micrograms per cubic meter (µg/m3). Particulate 
monitoring will take place during all soil disturbance activities including, but not limited to, 
removal of existing Site soil, clearing, grubbing, demolition, excavation, grading, placement 
of excavated material in storage piles (or containers), loading of transport vehicles, and any 
other activities which may generate visible dust emissions from on-site soil or materials. 
 
Electronic file copies of air dust monitoring instrument recorded data (15-minute 
averages) and any instantaneous measured levels shall be maintained and provided to 
DPR when requested.  Dust monitoring data will be downloaded electronically on a daily 
basis and made accessible to the Contractor, Resident Engineer, Design Engineer, and 
DPR. The results of the community air monitoring will be made accessible to DEP and 
included in the Professional Engineer (P.E.) certified Remedial Closure Report. 
 
Dust control measures shall be implemented when necessary to eliminate visible dust 
from leaving the Site and not exceed CAMP action levels.  This includes but is not 
limited to use of a potable water truck with a water spreader bar across disturbed or 
exposed soil areas and roadways, wetting equipment and excavation faces, spraying 
water on excavator buckets during excavation and dumping.  Other dust controls include 
wind blocks, dust curtains, tarps over soil stockpiles and truck loads, restricting vehicle 
speeds to less than 10 mph, covering inactive excavation areas, and the proper 
sequencing and staging of soil disturbance activities to minimize the combined size of 
such exposed soil areas at any one time. 
 
Within 24 hours of any CAMP monitoring equipment malfunctioning or not operating 
properly, the Third-Party Independent Environmental Monitor shall obtain a functioning 
replacement unit at the Site for use.  The CAMP shall have a contingency plan, including 
the names and phone numbers of several rental monitoring equipment providers, in place 
for such equipment failure occurrences.  No disturbance of existing on-site soil shall 
occur without the performance of community air monitoring. 
 
B. Application 
Three (3) perimeter continuous ambient air dust monitoring stations will be provided and 
operated at the work site during the above-specified periods:  one (1) station will be 
located at property perimeter upwind of work activities and two (2) stations will be 
located at the property perimeter downwind of work activities. The HSC or his assignee 
will perform the monitoring. If particulate levels in the work zone are 100 micrograms 
per cubic meter (µg/m3) greater than background, dust suppression techniques shall be 
employed, and the current level of protection will be re-assessed. 
 
If the downwind PM-10 particulate level is 100 µg/m3 greater than background (upwind 
perimeter) for the 15-minute period or if airborne dust is observed leaving the work area, 
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then dust suppression techniques must be employed. Work may continue with dust 
suppression techniques provided that downwind PM-10 particulate levels do not exceed 
150 µg/m3 above the upwind level and provided that no visible dust is migrating from the 
work area. 
 
If, after implementation of dust suppression techniques, downwind PM-10 particulate 
levels are greater than 150 µg/m3 above the upwind level, work must be stopped, and a 
re-evaluation of work activities initiated. Work can resume provided that dust 
suppression measures and other controls are successful in reducing the downwind PM-10 
particulate concentration to within 150 µg/m3 of the upwind level and in preventing 
visible dust migration.  
 
3.4  Worker Training 
In accordance with the project Environmental Health and Safety specification, all 
Contractor and subcontractor personnel on-site during any and all activities which 
include disturbance of existing Site soils, shall be subject to a medical monitoring and 
respiratory training and protection program.  All such personnel shall also have current 
training in hazardous waste operations and emergency response in accordance with the 
requirements of 29 CFR 1910.120.   
 
Prior to any work, all workers involved with the project should be aware of the potential 
chemical, physical and biological hazards discussed in this document, as well as the 
general safety practices outlined below. A safety briefing by the on-site HSC and/or 
assistant assignee shall take place at the outset of different work activities. 
 
The HSC will be available to address environmentally-related health and safety issues a 
site worker (such as an equipment operator or laborer) may have regarding the site 
conditions. Once an issue is brought to the HSC’s attention, he or she will evaluate the 
issue and apply the procedures outlined in this Health and Safety Plan. 
 
3.5  General Safety Practices 
The following safety practices shall be followed by all project personnel. 

• Avoid unnecessary skin exposure to subsurface materials. Sleeved shirts 
tucked into long pants (or coveralls), work gloves, and steel-toe leather work 
boots are required unless modified gear is approved by the HSC. Remove any 
excess residual soil from clothes prior to leaving the Site. 

• No eating, drinking, gum or tobacco chewing, or smoking allowed in 
designated work areas. Thoroughly wash hands prior to these activities 
outside the work area. Avoid sitting on the ground during breaks or while 
eating and drinking. Thoroughly wash all exposed body areas at the end of the 
workday. 

• Some symptoms of acute exposure include: dizziness, light-headedness, 
drowsiness, headache, and nose/eye/skin irritation. If these symptoms are 
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experienced or strong odor is detected, leave the work area and immediately 
report the incident to the on-site HSC. 

 
3.6  Enforcement 
Enforcement of the Health and Safety Plan will be the responsibility of the HSC or the 
assignee. The HSC should be on-site as needed, based on the work being performed.  The 
HSC performs or directly oversees all aspects of the Health and Safety Plan including: air 
monitoring; personnel respiratory and skin protection; general safety practices; 
documentation; emergency procedures and protocol; and reporting and recordkeeping as 
described below. 
 
3.7  Reporting & Recordkeeping. 
Incidents involving injury, symptoms of exposure, discovery of contained (potentially 
hazardous) materials, or unsafe work practices and/or conditions should be immediately 
reported to the HSC. If an incident occurs, it should be reported on the forms in 
Attachment B. 
 
A logbook must be maintained on-site to document all aspects of HASP enforcement. 
The log shall be paginated and dated with entries made on a daily basis in waterproof ink, 
initialed by the HSC or assignee. Log entries should include date and time of instrument 
monitoring, instrument type, measurement method, test results, calibration and 
maintenance information, as well as appropriate mitigative actions responding to 
detections. Miscellaneous information to be logged may include weather conditions, 
reported complaints or symptoms, regulatory inspections, and reasons to upgrade 
personnel protection above the normal specification (Level D). 
 
4.0  EMERGENCIES 
 
4.1  EMERGENCY RESPONSE SERVICES 
A list of emergency contact information and DPR project contacts is presented in Table 
1.  Additionally, Figure 1 (attached) illustrates the fastest route to the nearest hospital 
(New York Methodist Hospital located at 506 6th Street, Brooklyn, New York, 11215).  
Both Table 1 and Figure 1 must be conspicuously posted in areas of worker congregation 
and adjacent to all on-site telephones (if any). 
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4.2  EMERGENCY PROCEDURES 
 
4.2.1  Contact or Exposure to Suspected Hazardous Materials 
In the event of a fire, chemical discharge, medical emergency, workers are instructed to 
immediately notify the HSC and proper emergency services (posted). Should physical 
contact with unknown or questionable materials occur, immediately wash the affected 
body areas with clean water and notify the HSC. Anyone experiencing symptoms of 
exposure should exit the work area, notify the HSC, and seek medical attention. 
 
4.2.2  Ingress/egress 
Clear paths of ingress/egress to work zones and site entrances/exits must be maintained at 
all times. Unauthorized personnel are restricted from accessing the site. 
 
5.0  HEALTH & SAFETY PLAN REFERENCES 

1. American Conference Governmental Industrial Hygienists, 1989; Threshold 
Limit Values and Biological Exposure Indices, 111 Pp. 

2. NIOSH Guide To Chemical Hazards, 2002, US Department Of Health And 
Human Services, Centers For Disease Control 

3. US Department Of Labor Occupational Safety & Health Administration, 
1989; Hazardous Waste Operations And Emergency Response Interim Final 
Rule, 29 CFR Part 1910 

 
6.0  KEY PERSONNEL 
 
Responsibility Name and Phone Number Task Description 
Project Manager (PM) To Be Provided after contractor 

selection 
Oversee and coordinate all 
technical aspects for the 
project 

Site Supervisor 
 
 

To Be Provided after contractor 
selection 

Oversee and coordinate all 
on-site operations for the 
project 

Site Health and Safety 
Officer 
 

To Be Provided after contractor 
selection 

Coordinate and inspect all 
health and safety operations 
from the project site 

Alternate Site Health 
and Safety Officer 

To Be Provided after contractor 
selection 

Coordinate and inspect all 
health and safety operations 
from the project site 

Preparer TRC Engineers, Inc. / (212) 
221-7822 

HASP Preparer 
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Table 1 
Emergency Contact Information 

 

Emergency Contact Information 

Site Name: Former Columbia Smelting a.k.a Red Hook Recreation 
Area Ball Fields 5, 6, 7, and 8, and Ball Field 9   

Site 
Address: Kings County, Brooklyn, New York 11231   
    

Project Client Contact/Title Office Phone Number Cellular Phone 
Number 

Kay Zias / NYC Parks Dept. Director of 
Environmental Remediation (718) 760-6748 NA 

Emergency Telephone Numbers 
Service Emergency 

Telephone Numbers 
Direct Telephone 

Numbers 

Police: New York Police Department 

Emergency: 911 

NYPD – 94th Precinct  
(718) 383-3879 

Fire: Fire Department of New York   (718) 999-2000 
Nearest Hospital:  New York 
Methodist Hospital – 506 6th Street, 
Brooklyn, NY 11215 

(718) 963-8000  
 

Ambulance:  Transcare Ambulance 
Service (718) 369-0839 

Poison Control 
800-222-1222 
Local Number: (212) 689-
9014 

CHEMTREC : Hazardous Materials 
Exposure Response (800) 424-9300 (800) 424-9300  

National Response Center  
(Staffed 24 hours/day by the US Coast 
Guard) 

(800) 424-8802 (800) 424-8802 

NYSDEC Spills Hotline (800) 457-7362 (800) 457-7362 
Note: The contact information for key project personnel including the Contractor’s 
Project Health and Safety Manager and the on-site Health & Safety Coordinator (HSC), 
will be established following Contractor selection.  

https://www.google.com/search?safe=active&tbs=lf:1,lf_ui:4&tbm=lcl&q=NYC+police+precinct+map+brooklyn&rflfq=1&num=10&ved=2ahUKEwil4KPj4rztAhWPTd8KHYTsCx8QtgN6BAgBEAc
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Figure 1 
Hospital Location & Directions 
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Material Safety Data Sheet
Antimony MSDS

Section 1: Chemical Product and Company Identification

Product Name: Antimony

Catalog Codes: SLA1453, SLA4462

CAS#: 7440-36-0

RTECS: CC4025000

TSCA: TSCA 8(b) inventory: Antimony

CI#: Not available.

Synonym:   Stibium

Chemical Name: Not available.

Chemical Formula: Sb

Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Antimony 7440-36-0 100

Toxicological Data on Ingredients: Antimony: ORAL (LD50): Acute: 7000 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of ingestion. Hazardous in case of skin contact (irritant), of eye contact (irritant), of inhalation. Slightly
hazardous in case of skin contact (permeator).

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to blood, kidneys, lungs, the nervous system, liver,
mucous membranes. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention.
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Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under a
fume hood. Ground all equipment containing material. Do not ingest. Do not breathe dust. Wear suitable protective clothing. In
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case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.5 Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid.

Odor: Not available.

Taste: Not available.

Molecular Weight: 121.75 g/mole

Color: Not available.

pH (1% soln/water): Not applicable.

Boiling Point: 1635°C (2975°F)

Melting Point: 630°C (1166°F)

Critical Temperature: Not available.

Specific Gravity: 6.691 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility: Insoluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
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Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Eye contact. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 7000 mg/kg [Rat].

Chronic Effects on Humans: Causes damage to the following organs: blood, kidneys, lungs, the nervous system, liver,
mucous membranes.

Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of
skin contact (permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Human: passes through the placenta, excreted in maternal milk.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.

Identification: : Antimony powder UNNA: UN2871 PG: III

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information
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Federal and State Regulations:
Pennsylvania RTK: Antimony Massachusetts RTK: Antimony TSCA 8(b) inventory: Antimony

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC): R36/38- Irritating to eyes and skin.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 1

Reactivity: 0

Personal Protection: E

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/11/2005 11:19 AM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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�kmaa]̀][m\]X_�m[[XWY]_r�\X�-Q��]Ŵ[\]l̂a���S�|�S--��XW�M���S|�S-��
I�f���ds��0����1��0��0�����=��������9�<��s�1�f���1����3�1�������0�=b=t�b�s���3=����0�G1��b���?��=�������1=�
�0�1�����3�1����0?���0b�019��
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UGb� [8cE6;4/:E�
d��+*��� e�����
f����*����P����#� e��SO
��$+���
�
��+�����#� ������#��#����

.1E:43/�

� ���K����
 �K����
����LK����
�

�SS&K�RK
�

��K�SRK��
&��K&&�K&&Kg�
�

�K��

�

BG� _\̀[]�.\<�Y7.[h̀ 7[�

BGb� <:E/1396304�0i�i31E6�;32�F:;E81:E�

a:4:1;j�;2=3/:�
����*�#�����������������)�#��������#����#������#�#��#������#�������##���������

\i�34W;j:2�
���H���#������O�+�(�����������#������������������#�H���#����O���(����#���������������#���������*�#��������������

\4�/;E:�0i�Ek34�/046;/6�
P��������)�#���������������#�����)�#����!�Q��(��#�+��++����#����#�������#��������*�#��������������

\4�/;E:�0i�:l:�/046;/6�
d�*��������)�#��)�#�������������*#�����

\i�Em;jj0m:2�
��(�����(�����#�����H��+�*#��#�����*��������*����������"�����+�*#��)�#��)�#��������*�#��������������

BGT� Y0E6�3F9016;46�ElF960FE�;42�:ii:/6En�c06W�;/86:�;42�2:j;l:2�
�H����#������#��#���H����������#��#������+�#�������+�#��+����H���)���������*�������#�������#��#������*����
��������������#�+���H����������
�#��S���*��������������

BGU� \423/;6304�0i�;4l�3FF:23;6:�F:23/;j�;66:46304�;42�E9:/3;j�61:;6F:46�4::2:2�
�����#���(����H���



�

��������	�
����� � ��������������

�

�

��� ������������� �!"#��"�

��$� �%&'()*'+,'()�-./'0�

"*'&012.�.%&'()*'+,'()�-./'0�
34��5�6���47��89��������:��4�46�;6����<9���8����<�����������=�;����>���?�

��@� "A.B'02�,0C0D/+�0D'+'()�EDF-�&,.�+*1+&0(B.�FD�-'%&*D.�
��4�;����>���4�

��G� !/H'B.�EFD�E'D.E'),&.D+�
I����4������;6��;���=���6��;���77���6J4��������������6�;�����;���44��8?�

��K� �*D&,.D�'(EFD-0&'F(�
;����6���L����=���

�

M�� !NN�O���!P���P�!"�� �!"#��"�

M�$� Q.D+F(02�AD.B0*&'F(+R�ADF&.B&'H.�.S*'A-.(&�0(/�.-.D).(BT�ADFB./*D.+�
I������47���6��8�7��6��6��;?��L�����J46����<�6��;?��L����=���6��;��L�7��49�<�46������4?�U;4J������VJ�6��
L�;6���6��;?�UL��J�6��7��4�;;���6��4��������4?��L����=���6��;���J46?�

M�@� �(H'DF(-.(&02�AD.B0*&'F(+�
���L�;6��J�6�������W�������47����������4����6�����4�?�X��;�6���6�7���J�6��;6�������;4?�X�4��������;6��6���
�;L���;<�;6�<J46�=���L�����?�

M�G�  .&,F/+�0(/�-0&.D'02+�EFD�BF(&0'(-.(&�0(/�B2.0('()�*A�
���W�J7��;������;�����47�4���5�6��J6�����6�;���J46?�Y5��7�J7��;��4��L��?�Z��7��;�4J�6�=��9����4���
��;6��;��4�������47�4��?�

M�K� �.E.D.(B.�&F�F&,.D�+.B&'F(+�
[�����47�4���4���4��6��;���?�

�

\�� �!�OP����!�O�"�]�!���

\�$� QD.B0*&'F(+�EFD�+0E.�,0(/2'()�
�L������;6��6�5�6��4W�;��;���8�4?��L�������<�6��;�����J46��;������4��4?�
���L�����77��7���6���>��J46�L�;6���6��;��6�7����4�5������J46��4����<��?�

\�@� NF(/'&'F(+�EFD�+0E.�+&FD0).R�'(B2*/'()�0(T�'(BF-A0&'1'2'&'.+�
Y6�����;������7����?�Z��7���;6��;���6���6�8����4����;�����8��;��5���:L�;6���6���7����?��

\�G� "A.B'E'B�.(/�*+.+�
;����6���L����=���

�

�̂� �_Q]"#���N]���]P"̀Q��"]�!P�Q�]��N��]��

�̂$� NF(&DF2�A0D0-.&.D+�

NF-AF(.(&+�a'&,�aFDbA20B.�BF(&DF2�A0D0-.&.D+�

�̂@� �%AF+*D.�BF(&DF2+�

!AADFAD'0&.�.()'(..D'()�BF(&DF2+�
�L������;6��6�5�6��4W�;9��8�4��;�����6��;�?�I�4����;�4�=������=���W4��;���<<����6��8���6�����;���;��
6���7���J�6?�

Q.D+F(02�ADF&.B&'H.�.S*'A-.(&�

�T.̀E0B.�ADF&.B&'F(�
[����4�������;��4���68����44�4�34���VJ�7<�;6������8��7��6��6��;�6�46����;���77��L���J;����
�77��7���6����L��;<�;6�46�;����4�4J����4�cdeYf�g3Yh����Uc����gU3h?�

"b'(�ADF&.B&'F(�
f�;����5�6�����L�4?�i��L�4�<J46�=���;47��6���7�����6��J4�?�34��7��7������L����<�L���6���;�VJ��
g5�6��J6�6�J���;�����L�j4��J6���4J�����h�6���L����4W�;���;6��6�5�6��6��4�7���J�6?�X�47�4�����
��;6�<�;�6������L�4���6���J4���;��������;���5�6���77����=�����54��;���������=���6��8�7���6���4?�
I�4���;����8���;�4?�
�



�

��������	�
����� � ��������������

�

���������������������������������������������������������������������������������� !� �!��"�����
��������������#�$��������������%���&�
�
'%%������������������
(�������)�#��������*++���
(���%*%�����������,����)�-.���%%�
/���,�����*�����%�)�0�� -�%���
(��������������)���%�����1�2��������3���
�
.�4�5��(6�
�
4�����������������
(�������)�#��������*++���
(���%*%�����������,����)�-.���%%�
/���,�����*�����%�)�0�$-�%���
(��������������)���%�����1�2��������3���
�
.�4�5��(6�
�
�������*���)�7"8�9%+:.��;$��
��������5���.�������<��2-6��=� �$---.��;%���������>,��&��.�
�����%�����)��#$���
'��*����������*����.����%�?���@�����������*+�������.�����*����������������@���������������%��#�$��.�
�������������*��������������"�����������������&����������%%������������������������������%*���
+������*�����+�����'��*�������:�����������%������@��������������������*���������������������*���+���*��
�*���%���&�'�����*�������+��������*��������������������������������������������*�����������&�
�
ABCD�EFBGHIGJBK�
"�%�������*�������������������������%�����.�������������������������L*��%����%*���+�����������
������������������������������������%�*�����������������*���*+�����������������������@��,�����&�

MHNOJFPGBFD�OFBGHIGJBK�
Q��������,�������%�������@�����;�*������������������������������������*������*��;��������������
����������������#�2�46����������
�2�#���$6����������������������������+��,*�����������������
��������&�'�����������������������������%������������������.�*������*��;������*���������������������&�����
������������������%����������������������������*�����������������������%���������������*���
���#'R4:�2�46����"�#�2��6&�

�

ST� EUVWXYZ[�Z\]�YÛ _XYZ[�EM̀ Ê MaX̂W�
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Jx0��B��yB�7�-����� z>&?�P2"#<@$�#")?��"$�@"�$�&����N�>�{�2#"<?�3�$)2&�'?�;&$>�"@@<P�$&"��'�)FP"?<2)

'&3&$?)?$�('&?>)#�(N�$>)�2)=&"��?P)@&1&@�2)=<'�$"2N�("#&)?A

|Y�}~�d\[ab�a_]�[~̂ e\[ab�vcov̂ c̀\̂d
D�+���
-�*�
�� i";#)2�R"'&#

6�
-��
�

L-
//
C�-��+
�

.���
C�-��+
�

D�+���
-��
	
7�
!TM

J�4������4�,�
�B�� g�?<2)��#)V<�$)�%)�$&'�$&"�O�)?P)@&�''N�&��@"�1&�)#��2)�?A

D����
-�D���������JKB�0/����

J+��5
���D�������� �)�2��PP2"P2&�$)�P2"$)@$&%)�)N)='�??)?�"2�@>)3&@�'�?�1)$N�="==')?��?�#)?@2&()#�(N
HRSM�?�)N)���#�1�@)�P2"$)@$&"��2)=<'�$&"�?�&�����E�r�����A����"2�g<2"P)���R$��#�2#
g!���A

*����
�7�C�7+�0�������� �)�2��PP2"P2&�$)�P2"$)@$&%)�='"%)?���#�@'"$>&�=�$"�P2)%)�$�?p&��)FP"?<2)A

���0�
��+�D�������� �"''";�$>)�HRSM�2)?P&2�$"2�2)=<'�$&"�?�1"<�#�&�����E�r�����A����"2�g<2"P)���R$��#�2#
g!����A�h?)���!UHRSTQRSM�"2�g<2"P)���R$��#�2#�g!������PP2"%)#�2)?P&2�$"2�&1
)FP"?<2)�'&3&$?��2)�)F@))#)#�"2�&1�&22&$�$&"��"2�"$>)2�?N3P$"3?��2)�)FP)2&)�@)#A

6+4�����,�
�B��

����������������������������������������������������������������������������������������������

D
4��������

S��#')�&���@@"2#��@)�;&$>�=""#�&�#<?$2&�'�>N=&)�)���#�?�1)$N�P2�@$&@)A



����������������������������������������������������������������������������������������������
�������	
���
���� ����������
���������������

�  �

��� !"#$"
%&� '()*+",,
%&��-�����.& /)�#�0)*1�2#)���3�#+�4+"
 5 /)�#�0)*1�2#)���3�#+�4+"
6�.���7�8����9�
�7� ��:�������;���<=��>��?�;@A�����?��@���<B
���.��7�8����9�
�7� �A?C@;��<=��>�����@C��<B
D.
���8���� /)�#�0)*1�2#)���3�#+�4+"
E�
 �
������
�� /)2��FF+#G�4+"
D.
HH
I�.��J�K��.�&�7
�L /)�#�0)*1�2#)���3�#+�4+"
D.
HH
I�.��J����M .������.�H���
N  � /)�(�2���3�#+�4+"
O�P� /)�(�2���3�#+�4+"

Q
 ��8���R� /)�#�0)*1�2#)���3�#+�4+"
Q
 ��������J /)2��FF+#G�4+"
S ���T���U
���J /)�#�0)*1�2#)���3�#+�4+"
S�.RI�.��J /)�#�0)*1�2#)���3�#+�4+"
8
����������TT������V������
��.9P
�� /)�(�2���3�#+�4+"
�R���7�������-�H �
�R� /)2��FF+#G�4+"
����H ��������-�H �
�R� /)�#�0)*1�2#)���3�#+�4+"
Q�������J /)2��FF+#G�4+"
6�.��R.
�D�HR.
 =���W��
6�.��R.
�X��7�� ���@��
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]g�ĝf�§ª�f\bqm�fqp]

jmĉ]]̈
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a]kQcQSU��X�jÒ]B��q��qp664�

��������������������������������������������������������������������������������������������������������������������������������������������
���������������������������������������������������������������������������������������������������������������������������������������������
������������������������������������������������������������������������������������������������������������������������������� ����������������
¡�������������������������������������������������������������������������������������������������������������������������������������¢����������
����������������������������������������������¡����������������������������������������������������������



���������� ����	
���	�������	���	�������	�	����������

����	
���	�������	���	�������	�	���������� ���

��������� �!��"�#���� $���
#�%�&'(�)$*�&�$��+�&�)�,,-�./010�23

4556�77897

 �+��:&�9�1�5$�;�+���<�:=>+���&=�5:;?�&"�@=�&��!�+���:&

ABCB�DEFGH�#�%�&'(�)$*�&�$��+�&�)�,,-�./010�23�

IEJEKLM�DNFOGPQH�458R78SRRRR)�458R78SRR9R)�458R78STURR�

BVWLWVFQH�9)TXU)71#�%�&'.�3�&�$��+�&�Y�

ILFZEWV�[\GWJ]̂]_EJ]LWH

��������������4+�:2�̀�a�&�+2�bY0Y

��������������̀&��c��a�&��d�&�

��������������e����d�f&)�bg�Rh89R
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ẐZ+-6�C���'G'�<'><�J�

_VWX�̀.45,O6�F�(��@'��=I�A�'<�%a�bc�"<'@@'>�<��8a�bc�D�(�'>�<��8a�d

��������e�!�7���=���'<�f�<�'(��&�'()#�(

*+,+-./�0,12-3.452,6�U(��?#�?�#�?�#(��'<�?#������G���H)�?@����'(���=��'��=������������gJ�

hZ5//Qi[+.jQ6�k'�))@��#�(;��?�)?�@'��#�'<�'�=�?<'��������'�()��'><��=�(?�('<�����'���#J�l<�'��)?�(?�<<(

�@@�=�'��<8:��>(�#G��$�?#��')����(�����%��m#������G��nH)�?@����(������J�7G��=�$���#'���$�=)(�8����=�����(J

m#�G�=��G����<'����J

��������o�!�A'�=<��$�'�=����#'$�

p.,T/5,O6�q'(%��%�#�)$%<8�'9��#�%'�=<��$J�f�@�G������'@��'��=��<��%��$�'�=�;'(%�>�9�#��#�)(�J�U(��;��%

'=�H)'���G����<'����J�&���@�r��=)(��$���#'�����'�=�'��)@)<'����J�7G��=�����'���;��%��8�(:�(s��:�'�=��<��%��$J

t��?�����'���#���$%�<8��<�(�=J�7G��=���$�(�����'�=���%'<'����J�

h42-.O+6����#�����'���$%�<8��<�(�=�����'���#J����#�����'����<:�=#8:�;�<<!G����<'��=�'#�'�';'8�9#�@�����@?'��><�

()>(�'���(J

��������g�!�nL?�()#��l���#�<(:�m�#(��'<�m#��������

M,O5,++-5,O�u2,4-2/Q6�"'��<����(�(��#��$��#�)��<�r��$��%�(�@'��#�'<�(%�)<=�>���H)�??�=�;��%�'���8�;'(%�9'��<��8

'�=�'�('9��8�(%�;�#J�U(��'=�H)'���G����<'��������s��?�'�#>�#����������#'����(�<�;J�

MNZ2QP-+�[5354Q

uR+35v./�_.3+ Xu*0p _0whp whpX�x�V5,./�WM[Q

K�>��ry':%z'��%#'���� �����<�(��= �����<�(��= �����<�(��=

whpX�{.v.4+T�WM[Q6�K�>��ry':%z'��%#'����a�C��E�A7�k'�'��=�mn|(�'#��<�(��=�9�#��%�(��%�@��'<J�

W+-Q2,./�W-24+v45}+�M~P5Z3+,4�

M�+Q6�q�'#�'??#�?#�'���?#������G���8�$<'((�(��#��%�@��'<�('9��8�$�$$<�(�'(�=�(�#�>�=�>8�E�A7�(��8��'�=

9'���?#���������#�$)<'����(�������l"f�b�bdJb����#�n)#�?�'����'�='#=�nCbeeJ�

hj5,6�q�'#�'??#�?#�'���?#������G��$<�G�(����?#�G����(s����L?�()#�J�

u/24R5,O6�q�'#�'??#�?#�'���?#������G���<��%��$����?#�G����(s����L?�()#�J�

+̀QZ5-.42-Q6�7�#�(?�#'��#8�?#���������?#�$#'@��%'��@���(�E�A7�(����l"f�b�bdJb���'�=�7C�D��ggJ�

#�H)�#�@���(��#�n)#�?�'����'�='#=�nC�b���@)(��>��9�<<�;�=�;%���G�#�;�#s?<'������=�����(�;'##'��

#�(?�#'��#�)(�J

����������!�m%8(��'<�'�=�l%�@��'<�m#�?�#���(



���������� ����	
���	�������	���	�������	�	����������

����	
���	�������	���	�������	�	���������� ���

������� !"#�#$%!&'()*!

+,,$�-�.�$%!'//012)34!

567-%!8'3!9:9)(9;(4<!

,=%!8'3!9:9)(9;(4<!

>�,7-!�-$��?-$%!8'3!9:9)(9;(4<!

>�,7-!@$.��#�%!8'3!9:9)(9;(4<!

AB�,7-�#�7.!C�#$%8'3!9:9)(9;(4<!

>���7��#�%!8'3!9:9)(9;(4<!

D7� �.E!�7�.#%!8'3!9:9)(9;(4<!

F-$$G�.EHI$ #�.E!�7�.#%JKL!*4M!N!

@$�7O,7��#�7.!P$O,$-�#?-$%8'3!9:9)(9;(4<!

"7 ?Q� �#�%!8'3!9:9)(9;(4<!

",$��R��!S-�B�#�H@$.��#�%8'3!9:9)(9;(4<!

I7 $�? �-!F7-O? �%NJJTUV!

I7 $�? �-!W$�E�#%JXY<ZV

&4[3)'\!U]!0!&39;)()3̂!9\*!_49[3):)3̂

�̀$O��� !"#�Q� �#�%!&39;(4!a\*4b!\'bc9(!34cd4b93ab4e!9\*!db4eeab4e<!

7̀.6�#�7.�!#7!+B7�6%!f\['cd93);(4!c934b)9(eg!*ae3!M4\4b93)'\g!4h[4ee!2493g!e3b'\M!'h)*9\3e<!

i.�7O,�#�Q� �#�$�!j�#�!5#�$-!I�#$-�� �%!kh)*)l)\M!9M4\3e<!

=�G�-67?�!@$�7O,7��#�7.!�-76?�#�%!N9b;'\!c'\'h)*4g![9b;'\!c'\'h)*4g![9b;'\!*)'h)*4<!

=�G�-67?�!�7 �O$-�G�#�7.%!T9e!\'3!;44\!b4d'b34*

&4[3)'\!UU!0!m'h)['('M)[9(!f\/'bc93)'\

CPÀ "n%!!!!!!

+̀"n!LZ0X]0Zo!T8JKJL]]]!

p@qrHp̀ qr%

8'3!9:9)(9;(4<

�̀-��.7E$.���#�%

Ns&t!LZ0X]0Zo

+̀ Si=%!8'3!()e34*<!

�̀ �R7-.��%![9b[)\'M4\g!)\)3)9(!*934!UuUuYY!

vP�%!&aed4[3![9b[)\'M4\!

i+C̀ %!wb'ad!Js![9b[)\'M4\

A,�6$O�7 7E�%!8'!)\/'bc93)'\!9:9)(9;(4<!

P$-�#7E$.���#�%!8'!)\/'bc93)'\!/'a\*!

C$,-76?�#�B$!ARR$�#�%!8'!)\/'bc93)'\!/'a\*!

I?#�E$.���#�%!8'!)\/'bc93)'\!/'a\*!

v$?-7#7x���#�%!8'!)\/'bc93)'\!/'a\*!

5#�$-!"#?6�$�%

&4[3)'\!UJ!0!y['('M)[9(!f\/'bc93)'\

A�7#7x���#�%!8'!*939!9:9)(9;(4<!zNL]!849\324e!9b4\9[4'*4\3939!{!|U!ddcu}K!2'ab!)\!9!e393)[!;)'9ee9̂

uk324b!['\*)3)'\e!'/!;)'9ee9̂!\'3!ed4[)/)4*<!

A.B�-7.O$.#� %!m4bb4e3b)9(o!yhd4[34*!3'!;4!)cc';)(4!)\!e')(<!s~a93)[o!yhd4[34*!3'!9*e'b;!3'!eaed4\*4*

e'()*e!9\*!e4*)c4\3!)\!1934b<!s3c'ed24b)[o!yhd4[34*!3'!4h)e3!e'(4(̂!)\!324!d9b3)[a(934!d29e4!)\!324!9c;)4\3



���������� ����	
���	�������	���	�������	�	����������

����	
���	�������	���	�������	�	���������� ���

�������� �!"#$��%��&"��"'(�&�) �&�"�*&"'(�%�*%�*� ���!"

+,-./0123"4�"(*5� ���(�*"�6�(7�'7�!"

89,:;3"<� "�� �"(*5� ���(�*="���">?@4ABCCD"C<"#4EFGC4H#4I@J"<@I#"@4A"#KLCMNG#"A@I@!>

M�%�(�*"OP"Q"A(�����7"R�*�(&� ��(�*�

R���(%�7"S����")�*� ��� �"�T��"&��� �(*�"S����� "�"&(�%� &�&"%���(%�7"(�"%7���(5(�&"��"�"��U� &�T�"S����!

NM"#L@")T(&�7(*��"5� "���"%7���(5(%��(�*"&��� �(*��(�*"� �"7(���&"(*"VW"R<G"L� ��"XYO!P!"@&&(�(�*�77Z="S����

)�*� ��� �"�T��"%�*�T7�"�����"�*&"7�%�7"��U� &�T�"S����" �)T7��(�*�"��"�*�T �"%���7���"�*&"�%%T ���

%7���(5(%��(�*!"

[\[]"+̂_:;/:.3"4�*�"7(���&!"

[\[]"̀ _̂:;/:.3

R@Ma"bPQcWQPd"S����"*T�'� "NWYP!

M�%�(�*"OV"Q"I �*��� �"F*5� ���(�*

_̀"e8f \1g1h1"fei

_,/jj/gk"l1m:3
ACI" �)T7���&"Q"���77"nT�*�(�Z"� �6(�(�*�

���7Z"o���"VpR<GOcP!Vq
Ar#"MCJFA"ICKFR"4CM"oAFB#4so@=?q

t1u1;h"\21..3 Y!O

l̀"lvmw:;3 N4POVP

+10x/gk"i;yvj3 FF

]hh/9/yg12"zg{y3 @4I?G@R#4#q

M�%�(�*"Ob"Q"G�)T7��� Z"F*5� ���(�*

_̀"|}e}[]~

f_\]"

"""""R@Ma"bPQcWQP"(�"7(���&"�*"���"IMR@"(*6�*�� Z!"

t:129,"�"_1{:9-"[:jy;9/gk"~/.9

"""""4�*�"�5"���"%���(%�7�"� �"�*"���"?��7��"�"M�5��Z"G��� �(*)"J(��!"

\,:m/012"f:.9"[v2:.

"""""4�*�"�5"���"%���(%�7�"(*"��(�"� �&T%�"� �"T*&� "�"R���(%�7"I���"GT7�!"

_:09/yg"��w

"""""4�*�"�5"���"%���(%�7�"� �"7(���&"T*&� "IMR@"M�%�(�*"OX'!"

f_\]"_/kg/{/01g9"l:�"̀.:"[v2:

"""""4�*�"�5"���"%���(%�7�"(*"��(�"���� (�7"��6�"�"M4NG"T*&� "IMR@!"

\}[\~]"t1u1;hyv."_vw.91g0:."1gh"0y;;:.jygh/gk"[�.

"""""R@Ma"bPQcWQPd"O"7'"5(*�7"G��"W!VbV"�)"5(*�7"G�"

_][]"_:09/yg"���"}�9;:m:2-"t1u1;hyv."_vw.91g0:.

"""""4�*�"�5"���"%���(%�7�"(*"��(�"� �&T%�"��6�"�"IL�!"

_:09/yg"���"

"""""I�(�"���� (�7"%�*��(*�"A('�*U��=���*�� �%�*�"oR@Ma"bPQcWQP="pp�q=S�(%�"(�"�T'��%�"��"���" ��� �(*)

 �nT( ���*��"�5"M�%�(�*"POP"�5"M@G@"I(�7�"FFF"�*&"VW"R<G"

\2:1g"]/;"]093

"""""I�(�"���� (�7"&���"*��"%�*��(*"�*Z"��U� &�T�"�( "��77T��*��!"

"""""I�(�"���� (�7"&���"*��"%�*��(*"�*Z"R7���"O"CU�*�"&��7��� �!"

"""""I�(�"���� (�7"&���"*��"%�*��(*"�*Z"R7���"X"CU�*�"&��7��� �!"

\2:1g"�19:;"]093

"""""4�*�"�5"���"%���(%�7�"(*"��(�"� �&T%�"� �"7(���&"��"?�U� &�T�"MT'���*%��"T*&� "���"R�@!""""""R@Ma"bPQ

cWQP"(�"7(���&"��"�"L (� (�Z"L�77T��*�"T*&� "���"R7��*"���� """"""@%�!"

"""""4�*�"�5"���"%���(%�7�"(*"��(�"� �&T%�"� �"7(���&"��"I�$(%"L�77T��*��"T*&� "���"R�@!"

8_t]3



���������� ����	
���	�������	���	�������	�	����������

����	
���	�������	���	�������	�	���������� ���

����������������� ��!" #$%�"����"%�&'�() ��#'�� ��%"(�'�(��"*�$+��#,#'(�)%�-+�./012�

34546

�����71/8�9:;<=;:� #��-����)�(����������$$�>"�*�%�#���'"*������?��>�$"%�%@�7#$"��'�"#A���>�B�'%�+A

C���%+$D#�"#A�E"���%��#A�E#%%# �)%���%2�

FGHIJKLMIG�NLKO�PQ

4RS�JKHHKTIMU�VWGWSXSMWYVZ�IVYGLSZ�XG[S�IM�KL[SL�WK�\KXOH]�TIWR�WRS�FGHIJKLMIG�3GJS�̂LIM_IMU

`GWSL�5\Wa

b1c�d�e@�f�"%�&'�() �� ���#"�%�g"-��,h#A�i#���'# ���A�#� ��!" #$�?��>���������%�#������7#$"��'�"#���� #)%�

 #� �'2�

7#$"��'�"#����/"*�"�" #���c"%?�j�D�$@�71/8�9:;<=;:@�=2k�l*m(#+��/cj�

6nLKOSGMopMWSLMGWIKMGH�qSUnHGWIKMV
6nLKOSGM�rGsSHIMU�IM�5\\KL[GM\S�TIWR�6F�̂ILS\WItSV

uGvGL[�3]XsKHVa

�����f���

qIV_�NRLGVSVa

�����c�w9�E#+� #)%�� #� �'2�

�����c�9=m9:�x�'+���y" ����#z)#�" ��'*#�"%!%A�!#+� #)%��$��*;��'!�

�����#(D�'%������ �%�"������#z)#�" ���D"'��!���2�

3GJSW]�NRLGVSVa

�����/�w9�d�� #%�����#  "(�����'�"��+�)����$�)�>�$$A�%��?�!�(" #$�#(D" ��

�����"!!�("#��$+�{%��>�����$#-�$�>��'��&�%%"-$�|2�

�����/�9:�1D�"(��y&�%)'��;��-�#"��%&� "#$�"�%�') �"��%�-���'��)%�2�

�����/�}=�f�"%�!#��'"#$�#�(�"�%� ���#"��'�!)%��-��("%&�%�(����#%��#,#'(�)�

�����%�>#%��2�

�����/�}~�1D�"(�'�$�#%�����������D"'��!���2�c���'����%&� "#$�"�%�') �"��%�

�����m%#���+�(#�#�%����%2�
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aAE�YTZAE;:?YATb�[:@@=�*,)0GHL0G),,�

c;<EB<T[S�9C;D<E=�*,)0GHL0G),,�

aAE�>dc6efc>�:FFYF?:T[<b�[:@@=�J,,0K*K0Hg,,�

aAE�WT?<ET:?YAT:@�>dc6efc>�:FFYF?:T[<b�[:@@=�G,g0+*G0gJJG

��-��./�*�0�'.14.]���./I�5/ .�1���./�./�5/̂��%��/�]

>h7i >j<;Y[:@�9:;< k<E[<T? cW9c>7lcmW9>7

GKgH0H*0) $��% HHUJ *g)0),,0K

��-��./�g�0�n�o��%]�5%�/�� �-���./

c6cfpc9>q�rscfsWct

&44����/-�u�v�3�]#�_#���I�]��w��!�̂��!�].��%U

t:ETYTBx�2.]]�v���-�/-���#�o��%U���!�-�3]��-�/-���v�]�%�./��/�1���%���U�'�3]�]��!���/%�]y�/���������./U
z.{�-��.��|3���-�.�̂�/�]1]I�1�!�-�3]���./̂0���1��%w��]���  �-�]��/��#���|3���-��/w��./1�/�U���!�v�

�v].�v�%��#�.3̂#��/��-��]y�/U���!�-�3]��-�/�����/��w.3]�]!]��1�%�4��]]�./U���!�-�3]��y�%/�!�%�1�̂�U���!

-�3]���%w��]����4�.%3-��w���  �-�]U���!�-�3]�� ������  �-�]U�

e:EB<?�rEB:TF=�Q�%/�!]I�-�/�����/��w.3]�]!]��1I�v�..%� .�1�/̂�.�̂�/]U�

kA?<T?Y:@�d<:@?j�cZZ<[?F�

cS<=�'�3]�]��!����������./U�

7}YT=�'�3]�]�]y�/���������./U���!�v���v].�v�%��#�.3̂#��#��]y�/U�

WTB<F?YAT=�'�3]�]�̂�]��.�/��]��/�����������./�_��#�/�3]��I�w.1���/̂��/%�%����#��U�5/̂�]��./�. ����%

-.14.3/%]�-�/�-�3]���.{�-��  �-�]��/��#��v�..%0 .�1�/̂�.�̂�/]I�y�%/�!]��/%�-�/�����/��w.3]�]!]��1U

�!14�.1]�. ����%�4.�]./�/̂�.��4�31v�]1��/-�3%��_��y/�]]I�_��̂#���.]]I���]]��3%�I��/].1/��I��/%

#!4.��/]�./U�5����].��/-�3%�]�-./]��4���./I��/.��{��I��v%.1�/���%�]-.1 .����/%�-.��-U�

WTj:@:?YAT=���!�-�3]����]4����.�!����-����������./U�5/#�����./�. � 31�]�1�!�-�3]��1����� 31�� �w��I�_#�-#��]

-#���-����o�%�v!� �30��y��]!14�.1]�_��#�1������-���]��I� �w��I�-#���]I�-.3̂#I�_��y/�]]I�-#�]��4��/I�13]-���4��/

�/%��/-���]�%�_#����v�..%�-����-.3/�U���!�-�3]���  �-�]�]�1������.��#.]��%�]-��v�%� .���/̂�]��./U�

>jEATY[=�2.]]�v���-�/-���#�o��%�v�]�%�./���]�]�_��#���v.���.�!��/�1��]U�'#�./�-��{4.]3���1�!�-�3]�

��4�.%3-��w��%�].�%��]��/%������.̂�/�-��  �-�]U�'#�./�-��{4.]3����.����%�1�!���]3����/�4�31v�]1�_#�-#��]

-#���-����o�%�v!����%���/���/�̂31I�#��%�-#�I�13]-���_��y/�]]I�1�/����-#�/̂�]U

��-��./�K�0�\��]��&�%����]3��]



���������� ����	
���	�������	���	�������	�	����������

����	
���	�������	���	�������	�	���������� ���

��������� !�"#" �$%&!�'�"(&#�)*�$+&",�*),�+&��"+ &�-.�/%(�&" 0�)11+ %)(+��#��%*&%(2�&!"��''",�+(3��)$",�"#"�%3 4

5"&�/"3%1+��+%34�

6789��5"&�/"3%1+��+%34�://"3%+&"�#�*�� !� ;%(�$%&!�'�"(&#�)*�$+&",�*),�+&��"+ &�-.�/%(�&" �$!%�"�,"/)<%(2

1)(&+/%(+&"3�1�)&!%(2�+(3� !)" 4�=% 1+,3�1)(&+/%(+&"3�1�)&!%(2�%(�+�/+((",�$!%1!��%/%& �*�,&!",�">') �,"4�

?9@��A8B9��5"&�/"3%1+��+%3�%//"3%+&"�#4�=)�CDE�%(3�1"�<)/%&%(24�:*�1)( 1%)� �+(3�+�",&0�,%( "�/)�&!�+(3

3,%(;�FGH�1�'*�� �)*�/%�;�),�$+&",4�

?9IJKJA8B9��L"/)<"�*,)/�">') �,"�+(3�/)<"�&)�*," !�+%,�%//"3%+&"�#4�:*�()&�M,"+&!%(20�2%<"�+,&%*%1%+�

," '%,+&%)(4�:*�M,"+&!%(2�% �3%**%1��&0�2%<"�)>#2"(4�5"&�/"3%1+��+%34�

NBA���AB�OI��8P8J9��E,"+&� #/'&)/+&%1+��#�+(3� �''),&%<"�#4�

Q9A8RBA���E!"�� "�)*�=%/",1+',)��),�STU�VS,%&% !�T(&%GU"$% %&"W�+ �+�1!"�+&%(2�+2"(&� !)��3�M"�3"&",/%("3�M#

X�+�%*%"3�/"3%1+��'", )(("�4�E!"�� "�)*�3GY"(%1%��+/%("�+ �+�1!"�+&%(2�+2"(&� !)��3�M"�3"&",/%("3�M#�X�+�%*%"3

/"3%1+��'", )(("�4�E!"�� "�)*�Z+�1%�/�3% )3%�/�[=ET�+ �+�1!"�+&%(2�+2"(&� !)��3�M"�3"&",/%("3�M#�X�+�%*%"3

/"3%1+��'", )(("�4

\"1&%)(�.�G��%,"��%2!&%(2�]"+ �," 

�̂9�_JK�?9̀B_aJA8B9��T �%(�+(#�*%,"0�$"+,�+� "�*G1)(&+%("3�M,"+&!%(2�+''+,+&� �%(�',"  �,"G3"/+(30

]\bTcC:D\b�V+'',)<"3�),�"X�%<+�"(&W0�+(3�*����',)&"1&%<"�2"+,4�=�,%(2�+�*%,"0�%,,%&+&%(2�+(3�!%2!�#�&)>%1�2+ " 

/+#�M"�2"(",+&"3�M#�&!",/+��3"1)/') %&%)(�),�1)/M� &%)(4�d "�">&%(2�% !%(2�/"3%+�+'',)',%+&"�&)�&!"

 �,,)�(3%(2�*%,"4�\�M &+(1"�% �()(1)/M� &%M�"4�=� &�1+(�M"�+(�">'�) %)(�!+e+,3�$!"(�">') "3�&)�!"+&�),

*�+/"4�

�fA89@g8�I89@�h�R8J���),� /+���*%," 0�� "�$+&",� ',+#0�3,#�1!"/%1+�0�1+,M)(�3%)>%3"�),�1!"/%1+��*)+/4

\�M &+(1"�% �()(1)/M� &%M�"i�� "�+2"(&�/) &�+'',)',%+&"�&)�">&%(2�% !� �,,)�(3%(2�*%,"4�

jKJ�I�OB89A��C)&�+<+%�+M�"4�

QgAB8@98A8B9�k�al�_JAg_���C)&�+<+%�+M�"4�

�flKB�8B9�m8a8A�n�mBo�_�C)&�+<+%�+M�"4�

pll�_��C)&�+<+%�+M�"4�

NjOQ�qJA89@��V" &%/+&"3W�b"+�&!r�Fi���+//+M%�%&#r�si�:( &+M%�%&#r�s

\"1&%)(�t�G�T11%3"(&+��L"�"+ "�]"+ �," 

�̂9�_JK�?9̀B_aJA8B9��d "�',)'",�'", )(+��',)&"1&%<"�"X�%'/"(&�+ �%(3%1+&"3�%(�\"1&%)(�u4�

6l8KK�vm�J7���w+1��/�),� $""'��'�/+&",%+��+(3�'�+1"�%(&)�+� �%&+M�"�3% ') +��1)(&+%(",4�Z�"+(��'� '%�� 

%//"3%+&"�#0�)M ",<%(2�',"1+�&%)( �%(�&!"�Y,)&"1&%<"�[X�%'/"(&� "1&%)(4�T<)%3�2"(",+&%(2�3� &#�1)(3%&%)( 4

Y,)<%3"�<"(&%�+&%)(4

\"1&%)(�x�G�b+(3�%(2�+(3�\&),+2"

yJ9RK89@��z+ !�&!),)�2!�#�+*&",�!+(3�%(24�z+ !�&!),)�2!�#�+*&",�!+(3�%(24�L"/)<"�1)(&+/%(+&"3�1�)&!%(2

+(3�$+ !�M"*),"�,"� "4�d "�$%&!�+3"X�+&"�<"(&%�+&%)(4�]%(%/%e"�3� &�2"(",+&%)(�+(3�+11�/��+&%)(4�T<)%3

1)(&+1&�$%&!�"#" 0� ;%(0�+(3�1�)&!%(24�T<)%3�%(2" &%)(�+(3�%(!+�+&%)(4�z+ !�1�)&!%(2�M"*),"�,"� "4�

6AB_J@���\&),"�%(�+�1))�0�3,#�'�+1"4�{""'�*,)/�1)(&+1&�$%&!�)>%3%e%(2�/+&",%+� 4�{""'�1)(&+%(", �&%2!&�#

1�) "34

\"1&%)(�u�G�[>') �,"�Z)(&,)� 0�Y", )(+��Y,)&"1&%)(

�9@89��_89@�|B9A_BK����+1%�%&%" � &),%(2�),��&%�%e%(2�&!% �/+&",%+�� !)��3�M"�"X�%''"3�$%&!�+(�"#"$+ !�*+1%�%&#

+(3�+� +*"&#� !)$",4�d "�+3"X�+&"�2"(",+��),��)1+��">!+� &�<"(&%�+&%)(�&)�;""'�+%,M),("�1)(1"(&,+&%)( �M"�)$



���������� ����	
���	�������	���	�������	�	����������

����	
���	�������	���	�������	�	���������� ���

���������  �!"���#�$ %���"���� &�

'()*+,-.�/0102+

34.10567�861. 93:;< 8;=>< =><9�?�@0A67�B'/+

C�DE F&FG��HI�J�KLM
F&FGF��HI�J�KLM�NFF

�HI�J�OPCQ

GF�RHI�J�KLMS�GF�RHI�J

KLM�TD �U!VS�JF�RHI�J

MW��$X�C�Y�"�TD �U!&�U$� $X�Z

 ���[\�]̂ _�N\NF&NF�[GV

=><9�̀6562.a�B'/+b�C�DEc�d$�efQM�gDWD��E�UhC �D���"� ��E�i$����� �W����WD"&�

B.-+*A67�B-*2.520j.�'k,0)1.A2�

'l.+b�L�D��D���$���D�����$��W��Y���m�H"D  � �$��W����WD"� Di��m�H$HH"� �D �E� W��!�E�!m�efQMn ��m��DXE

iDW����$��W��$X���H%"D��$X ��X�[\�]̂ _�N\NF&NJJ�$��h%�$��DX�f�DXED�E�hdNoo&�

>p0Ab�L�D��D���$���D�����$��W��Y��H"$Y� �DXE�W"$���XH��$����Y�X�� q�X��#�$ %��&�

37*240Arb�L�D��D���$���D�����$��W��Y��W"$���XH��$����Y�X�� q�X��#�$ %��&�

s.+)0-62*-+b�̂$""$t�����efQM��� ���D�$����H%"D��$X �i$%XE��X�[\�]̂ _�N\NF&NJu�$��h%�$��DX�f�DXED�E�hd

Nu\&�v ��D�dOefQIwfQM�$��h%�$��DX�f�DXED�E�hd�Nu\�D���$Y�E��� ���D�$���i��#�$ %���"���� �D����#W��E�E�$�

�i������D��$X�$��$����� m���$� �D����#�����XW�E&

f�W��$X�\�Z�U�m �WD"�DXE�]����WD"�U�$������ 

B4l+0567�>262.b�f$"�E�

9)).6-6A5.b�!"%� ��t����x� �"Y��m�H�Dm�

=a*-b�X$X�����$���E�

)<b�d$��D��"�WD!"�&�

6̀)*-�B-.++,-.b�N&J����QH�y�\zF]�

6̀)*-�{.A+02lb�d$��DYD�"D!"�&�

'j6)*-620*A�s62.bd$��D��"�WD!"�&�

0̀+5*+02lb�d$��D��"�WD!"�&�

|*070Ar�B*0A2b�NzuF�E�H�]�

@-..}0Ar~�.720Ar�B*0A2bJ[z&u�E�H�]�

{.5*1)*+020*A��.1).-62,-.bd$��DYD�"D!"�&�

>*7,�0702lb�OX $"%!"���X�tD���&�

>).50�05�:-6j02l~{.A+02lbNN&J�

�*7.5,76-�@*-1,76bU!�

�*7.5,76-��.0r42b[Fz&[

f�W��$X�NF�Z�f�D!�"��m�DXE�_�DW��Y��m

34.10567�>26�0702lb�f�D!"��%XE���X$��D"�������D�%�� �DXE����  %�� &�

3*Aa020*A+�2*�9j*0ab�P% ��H�X��D��$Xx��#W�  ���D�&�

;A5*1)620�07020.+��024�=24.-��62.-067+b�f��$XH�$#�E���XH�DH�X� &�

<6}6-a*,+�{.5*1)*+020*A�B-*a,52+b�C�DEI"�DE�$#�E� &�

<6}6-a*,+�B*7l1.-0}620*Ab�QD �X$��!��X����$���E&

f�W��$X�NN�Z�K$#�W$"$H�WD"�OXi$��D��$X

s�'3>�b������

39>��zuJ\Z\[ZNc�ê zG[GFFF�
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 SILVER METAL 
 SAFETY DATA SHEET 
 
SECTION 1.  IDENTIFICATION 
 
Product Identity:  Silver Metal. 
 
Trade Names and Synonyms: Argentum; TADANAC® Silver; C.I. 77820. 
 

Manufacturer: 
Teck Metals Ltd. 
Trail Operations 
Trail, British Columbia 
V1R 4L8 
Emergency Telephone:  250-364-4214 

Supplier: 
In U.S.: 
Teck American Metal Sales 
Incorporated 
501 North Riverpoint Blvd, Suite 300 
Spokane, WA 
USA, 99202 
 
Other than U.S.:  
Teck Metals Ltd. 
#1700 – 11 King Street West 
Toronto, Ontario 
M5H 4C7 

Preparer: 
Teck Metals Ltd. 
Suite 3300 – 550 Burrard Street 
Vancouver, British Columbia 
V6C 0B3 
 

 
Date of Last Review:  July 20, 2015.  
 
Date of Last Edit:  July 20, 2015.  
 
Product Use:  Silver is used in the manufacture of photographic film, coins, electronics, tableware, mirrors, jewelry, ornaments, 
special batteries and vessels and equipment used to manufacture medicinal chemicals, process foods and beverages, and handle 
organic acids; for electroplating; as a catalyst in hydrogenation and oxidation processes, and as an ingredient in dental alloys. 
 
SECTION 2.  HAZARDS IDENTIFICATION 
 
CLASSIFICATION: 

NOTE: In the form in which it is sold this product is not regulated as a Hazardous Product in the U.S. or Canada. 
This Safety Data Sheet is provided for information purposes only. 

 
Health Physical Environmental 

Acute Toxicity (Oral, Inhalation)   –  Does not meet criteria 
Skin Corrosion/Irritation    –  Does not meet criteria  
Eye Damage/Eye Irritation    –  Does not meet criteria 
Respiratory or Skin Sensitization    –  Does not meet criteria 
Mutagenicity    –  Does not meet criteria 
Carcinogenicity   –  Does not meet criteria 
Reproductive Toxicity   –  Does not meet criteria  
Specific Target Organ Toxicity: 
Acute Exposure   –  Does not meet criteria 
Chronic Exposure   –  Does not meet criteria 

Does not meet criteria for 
any Physical Hazard 

Aquatic Toxicity –  
Long Term (Chronic) 

Category 4 

 
LABEL: 

Symbols:  

None Required 

Signal Word:   

None Required 

Hazard Statements 
 
May cause long lasting harmful effects to aquatic life. 

Precautionary Statements: 
 
Avoid release to the environment. 

 
Emergency Overview:  A lustrous white metal that does not burn in bulk but may form a weak explosive mixture if dispersed in 
air as a fine powder.  This product is relatively non-toxic and poses little immediate hazard to the health of emergency response 
personnel or to the environment in an emergency situation. 
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Potential Health Effects:  Metallic silver is relatively non-toxic to humans.  This product may cause mild local irritation to eyes, nose, 
throat and upper airways, particularly if the product is heated to the point of fuming.  Prolonged exposure to silver dust may cause a 
bluish or grayish pigmentation to the skin, eyes and mucous membranes.  Silver is not listed as a carcinogen by OSHA, NTP, IARC, 
ACGIH or the EU (see Toxicological Information, Section 11). 
 
Potential Environmental Effects:  In the form in which this product is sold, it has low bioavailability and does not pose any 
significant environmental risks.  Releases of the product to water and soil should, nevertheless, be prevented (see Ecological 
Information, Section 12). 
 
SECTION 3.  COMPOSITION / INFORMATION ON INGREDIENTS 
 

COMPONENT CAS Registry No. CONCENTRATION (% wgt/wgt) 
Silver 7440-22-4 99.99% 

Note:  See Section 8 for Occupational Exposure Guidelines. 
 
SECTION 4.  FIRST AID MEASURES 
 
Eye Contact:  Symptoms:  Mild irritation, redness.  Do not allow victim to rub eye(s).  Let the eye(s) water naturally for a few 
minutes.  If particle/dust does not dislodge, flush with lukewarm, gently flowing water for 5 minutes or until particle/dust is 
removed, while holding eyelid(s) open.  If irritation persists, obtain medical attention.  DO NOT attempt to manually remove 
anything stuck to the eye. 
 
Skin Contact:  Symptoms:  Soiling of skin.  Dust: No health effects expected.  If irritation does occur, wash with lukewarm, gently 
flowing water and mild soap for 5 minutes or until the product is removed.  If skin irritation persists or if you feel unwell, obtain medical 
advice.  Molten Metal: Flush contact area to solidify and cool but do not attempt to remove encrusted material or clothing.  Cover 
burns and seek medical attention immediately. 
 
Inhalation:  Symptoms:  Coughing and irritation in heavy dust clouds.  If symptoms are experienced remove source of 
contamination or move victim to fresh air.  Get medical advice/attention if you feel unwell or are concerned. 
 
Ingestion:  Symptoms:  Stomach upset, nausea, vomiting.  If swallowed, no specific intervention is indicated as this material is 
not likely to be hazardous by ingestion.  However, if irritation or discomfort occurs, obtain medical advice. 
 
SECTION 5.  FIRE FIGHTING MEASURES 
 
Fire and Explosion Hazards:  Massive metal is difficult to ignite and is not considered a serious fire hazard.  Finely-divided silver 
metal dust or powder may form weakly explosive dust clouds when dispersed in the air at high concentrations and exposed to 
heat, flame, or other sources of ignition.  Explosions may also occur upon contact with certain incompatible materials (see Stability 
and Reactivity, Section 10). 
 
Extinguishing Media:  Use any means of extinction appropriate for surrounding fire conditions such as water spray, carbon 
dioxide, dry chemical, or foam.  Do not use direct water streams on fires where molten metal is present. 
 
Fire Fighting:  Fire fighters should be fully trained and wear full protective clothing including an approved, self-contained 
breathing apparatus which supplies a positive air pressure within a full face-piece mask. 
 
SECTION 6.  ACCIDENTAL RELEASE MEASURES 
 
Procedures for Cleanup:  Control source of spillage if possible to do so safely.  Clean up spilled material immediately, observing 
precautions in Section 8, Personal Protection.  Molten metal should be allowed to cool and harden before cleanup.  Once 
solidified wear gloves, pick up and return to process.  Powder or dust should be cleaned up by carefully sweeping.  Return 
uncontaminated spilled material to the process if possible.  Place contaminated material in clean, dry, suitably labelled containers 
for later recovery in view of the economic value of silver.  Treat or dispose of waste material in accordance with all local, regional, 
and national requirements. 
 
Personal Precautions:  Protective clothing, gloves, and a respirator are recommended for persons responding to an accidental 
release, especially of molten silver metal.  Close-fitting safety goggles may be necessary in some circumstances to prevent eye 
contact with dust or fume.  Where molten metal is involved, heat-resistant gloves and suitable clothing for protection from hot-
metal splash should be worn. 
 
Environmental Precautions:  Silver metal has relatively low bioavailability and is not considered to pose immediate ecological 
risks.  However, good management practices should always be applied in the storage and use of silver and its compounds.  
Releases of the product to water and soil should be prevented. 
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SECTION 7.  HANDLING AND STORAGE 
 
Store silver in a secure, covered area away from incompatible materials.  Solid metal suspected of containing moisture should be 
THOROUGHLY DRIED before being added to a molten bath.  Otherwise, entrained moisture could expand explosively and 
spatter molten metal out of the bath.   
 
SECTION 8.  EXPOSURE CONTROLS / PERSONAL PROTECTION 
 

Occupational Exposure Guidelines: (Time-Weighted Average (TWA) concentration over 8 hr unless otherwise indicated) 
Component ACGIH TLV OSHA PEL NIOSH REL 
Silver 0.1 mg/m3 0.01 mg/m3 0.01 mg/m3 

NOTE:  OEGs for individual jurisdictions may differ from those given above.  Check with local authorities for the applicable OEGs in your 
jurisdiction. 
ACGIH - American Conference of Governmental Industrial Hygienists; OSHA - Occupational Safety and Health Administration; NIOSH - 
National Institute for Occupational Safety and Health.  TLV – Threshold Limit Value, PEL – Permissible Exposure Limit, REL – Recommended 
Exposure Limit. 
 
NOTE: The selection of the necessary level of engineering controls and personal protective equipment will vary depending upon 
the conditions of use and the potential for exposure.  The following are therefore only general guidelines that may not fit all 
circumstances.  Control measures to consider include: 

 
Ventilation:  Use adequate local or general ventilation to maintain the concentration of silver fumes in the working environment 
well below recommended occupational exposure limits.  Supply sufficient replacement air to make up for air removed by the 
exhaust system.  Local exhaust is recommended for melting, casting, grinding and polishing, etching, or use of powders. 
 
Protective Clothing:  Gloves and coveralls or other work clothing are recommended to prevent prolonged or repeated direct skin 
contact when silver is processed.  Appropriate eye protection should be worn where fume or dust is generated.  Where hot or 
molten metal is handled, heat-resistant gloves, goggles or face-shield, and clothing to protect from hot metal splash should be 
worn.  Safety type boots are recommended. 
 
Respirators:  Where silver dust or fumes are generated and cannot be controlled to within acceptable levels by engineering 
means, use appropriate NIOSH-approved respiratory protection equipment (a 42CFR84 Class N, R or P-95 particulate filter 
cartridge or better). 
 
General Hygiene Considerations:  Always practice good personal hygiene.  Refrain from eating, drinking, or smoking in work 
areas.  Thoroughly wash hands before eating, drinking, or smoking in appropriate, designated areas.  No special packaging 
materials are required. 
 
SECTION 9.  PHYSICAL AND CHEMICAL PROPERTIES 
 

Appearance: 
Ductile lustrous white metal 
 

Odour: 
None 

Odour Threshold: 
None 

pH: 
Not Applicable 

Vapour Pressure: 
Negligible @ 20°C 
 

Vapour Density: 
Not Applicable 

Melting Point/Range: 
961°C 

Boiling Point/Range: 
2212°C 

Relative Density (Water = 1): 
10.49 
 

Evaporation Rate: 
Not Applicable 

Coefficient of Water/Oil 
Distribution: Not Applicable 

Solubility: 
Insoluble in water 

Flash Point: 
None 

Flammable Limits (LEL/UEL): 
Not Applicable. 

Auto-ignition Temperature: 
Not Applicable. 

Decomposition Temperature: 
Not Applicable. 

 
SECTION 10.  STABILITY AND REACTIVITY 
 
Stability & Reactivity:  Massive metal is stable and not considered reactive under normal temperatures and pressures.  
Hazardous polymerization or runaway reactions will not occur.  Ozone, sulphur, and hydrogen sulphide blacken silver.  Most silver 
salts are light sensitive. 
 
Incompatibilities:  Silver reacts with acetylene, acetylene compounds and ammonia to form explosive and shock sensitive 
compounds.  Contact with strong hydrogen peroxide solutions will cause violent decomposition of the peroxide, releasing oxygen 
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gas and increasing the fire and explosion potential.  Silver is incompatible with bromine azide, chlorine trifluoride, ethyleneimine, 
oxalic and tartaric acids and with nitric acid in the presence of ethanol. 
 
Hazardous Decomposition Products:  High temperature operations such as oxy-acetylene cutting, electric arc welding or 
overheating a molten bath will generate silver oxide fume.  The particle size of metal fumes is largely within the respirable size 
range, which increases the likelihood of inhalation and deposition of the fume within the body. 
 
SECTION 11.  TOXICOLOGICAL INFORMATION 
 
General:  Solid silver presents few health hazards.  Repeated long-term exposure to silver dust can cause permanent blue-grey 
staining of eyes, nose, mouth, throat, and skin. 
 
Acute: 
Skin/Eye:  Direct contact may cause mild local skin or eye irritation.  There have been limited reports of allergic contact dermatitis 
following exposure to powdered silver, silver solutions, and dental amalgams. 
 
Inhalation:  Inhalation of silver fume or dust may be irritating to mucous membranes and the upper respiratory tract.  Extremely 
high exposures to silver oxide fume have caused lung damage with pulmonary edema. 
 
Ingestion:  Ingestion of silver compounds may cause irritation of the stomach.  However, ingestion is not a typical route of 
occupational exposure. 
 
Chronic:   
Prolonged exposure to silver dust may cause a bluish or greyish pigmentation to the skin, eyes and mucous membranes.  This 
occurs slowly and may take years to develop.  Once present, it does not go away and, in the most severe cases, may be quite 
disfiguring but is not considered to be a toxic effect.  Silver is not listed as a human carcinogen by the Occupational Safety and 
Health Administration (OSHA), the National Toxicology Program (NTP), the International Agency for Research on Cancer (IARC), 
the American Conference of Governmental Industrial Hygienists (ACGIH) or the European Union (EU). 
 
Animal Toxicity: 
 

Ingredient: Acute Oral 
Toxicity: 

Acute Dermal 
Toxicity: 

Acute Inhalation 
Toxicity: 

    
    

Silver >5,000 mg/kg† >2,000 mg/kg* >5.16 mg/m3‡ 
    
    

 †  LD50, Rat,Oral,  *  LD50, Rat, Dermal ‡  LC50, Rat, Inhalation, 4 hour 
 
SECTION 12.  ECOLOGICAL INFORMATION 
 
Silver metal is relatively insoluble, and therefore poses minimal ecological risks.  However, its processing, use or extended 
exposure in aquatic and terrestrial environments may result in conversion of the metal to more bioavailable forms.  In particular, 
silver compounds can be highly toxic to aquatic organisms. 
 
SECTION 13.  DISPOSAL CONSIDERATIONS 
 
In view of the economic value of silver metal, every effort should be made to recover and reuse all spilled material.  If material 
cannot be returned to process or recovered for its economic value, dispose of only in accordance with applicable regulations. 
 
SECTION 14.  TRANSPORT INFORMATION 
 
No special shipping or transportation requirements. 
 
SECTION 15.  REGULATORY INFORMATION 
 
U.S.  
Listed on TSCA Inventory ......................................................................... Yes 
 
Hazardous Under Hazard Communication Standard ............................... No 
 
CERCLA Section 103 Hazardous Substance ........................................... Yes ....... RQ 1,000lbs. (454 kg.)* 
*reporting not required if the diameter of the metal pieces released is equal to or exceeds 100 micrometers (0.004 inches) 
 
EPCRA Section 302 Extremely Hazardous Substance ............................ No 
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EPCRA Section 311/312 Hazard Categories ........................................... No Hazard Categories Apply 
 

EPCRA Section 313 Toxic Release Inventory: ......................................... Silver - CAS Number 7440-22-4 
 Percent by Weight 99.99% 
 
SECTION 16.  OTHER INFORMATION 
 
Date of Original Issue:  December 3, 1998 Version: 01 (First edition) 
 
Date of Latest Revision:  July 20, 2015 Version: 13 
 
The information in this Safety Data Sheet is based on the following references: 
 
- American Conference of Governmental Industrial Hygienists, 2004, Documentation of the Threshold Limit Values and 

Biological Indices, 7th Edition plus updates.  
- American Conference of Governmental Industrial Hygienists, Guide to Occupational Exposure Values - 2015.  
- American Conference of Governmental Industrial Hygienists, 2015, Threshold Limit Values for Chemical Substances and 

Physical Agents and Biological Exposure Indices.  
- Bretherick’s Handbook of Reactive Chemical Hazards, 20th Anniversary Edition. (P. G. Urben Ed.) 1995. 
- Canadian Centre for Occupational Health and Safety (CCOHS) CHEMINFO Chemical Substance Data Base. 
- Commission de la santé et la sécurité du travail, Service du Répertoire toxicologique, – Argent Métal. 
- European Regulation (EC) No 1272/2008 on classification, labelling and packaging of substances and mixtures, amending 

and repealing directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 1907/2006 (REACH). 
- Health Canada, SOR/2015-17, Hazardous Products Regulations, 30 January 2015.  
- Merck & Co., Inc., 2001, The Merck Index, An Encyclopedia of Chemicals, Drugs, and Biologicals, 13th Edition.  
- National Library of Medicine, National Toxicology Information Program, Hazardous Substance Data Bank (on-line version). 
- Patty’s Toxicology, 5th Edition, 2001: E. Bingham, B. Cohrssen & C.H. Powell, Ed.  
- U.S. Dept. of Health and Human Services, National Institute for Occupational Safety and Health, NIOSH Pocket Guide to 

Chemical Hazards (on-line version). 
- U.S. EPA, Prevention, Pesticides, & Toxic Substances, Reregistration Eligibility Decision (RED) for Silver, Revised July 1993. 
- U.S. Occupational Safety and Health Administration, 1989, Code of Federal Regulations, Title 29, Part 1910. 
 
Notice to Reader 
Although reasonable precautions have been taken in the preparation of the data contained herein, it is offered solely for your 
information, consideration and investigation.  Teck American Metal Sales Incorporated and Teck Metals Ltd. extend no warranty 
and assume no responsibility for the accuracy of the content and expressly disclaim all liability for reliance thereon.  This safety 
data sheet provides guidelines for the safe handling and processing of this product; it does not and cannot advise on all possible 
situations.  Therefore, your specific use of this product should be evaluated to determine if additional precautions are required.  
Individuals exposed to this product should read and understand this information and be provided pertinent training prior to working 
with this product. 
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a*F�,QV*F.21,*Qb�W233B�MN78cZO8c7NN�

d.0FD0QWP�A-.E0FB�MN78cZO8c7NN�

a*F�Ced/fgdC�2GG,G12QW0b�W233B�̀NN8YMY8ZHNN�

a*F�UQ10FQ21,*Q23�Ced/fgdC�2GG,G12QW0b�W233B�cNH8IMc8H̀ c̀

$ 4�"56�M�8�95:>5̂"�"56L�?6%5!:��"56�56�?6_! <" 6�̂

Ch)i Cj0.,W23�A2.0 k0FW0Q1 dUAdC)ldmUAC)

cYYN8MH8I $5<"=: 7NN MH787HM8Z

$ 4�"56�H�8�n�o�!<̂�?< 6�"%"4��"56

d/dgpdACq�rsdgsUdt

u>> �!�64 v�#"_(��̂"#w !�̂5#"<S

@2QD0Fx���&�"_6"� �̂>56��6 5=̂#&�56� y>5̂=! ��5�:5"̂���"!S�95:z=̂�"z# �̂5#"<S�9�=̂ ̂� & �z=!6̂S�9�=̂ ̂
<"_ ̂�"w ��!�4��z=!6̂S�95!!5̂"w S�{�� !8! �4�"w S�956��4��|"�(�̂}"6�4�=̂ ̂�"!!"���"56��6<�>5̂ "̂z# �z=!6̂L

 ̂> 4"�##&�"%��( �̂}"6�"̂�| ��5!�:5"̂�S�9�=̂ ̂�! ̂>"!��5!&��!�4��z=!6̂S�

f2FD01�rFD2QGB�R56 S�

k*10Q1,23�e0231j�dVV0W1G�

dP0B���&�4�=̂ �"!! w !̂"z# � & �"6~=!&S�956��4��|"�(� & ̂�:�&�4�=̂ �̂ w ! �"!!"���"56L��6<�>5̂ "̂z# � & �z=!6̂S

)�,QB�9�=̂ ̂�̂}"6�z=!6̂S���&�4�=̂ �<  >L�> 6 �!��"6_�=#4 !̂�5%��( �̂}"6S�

UQD0G1,*QB�9�=̂ ̂�_�̂�!5"6� ̂�"6�#��!�4��z=!6̂S�

UQj2321,*QB���&�4�=̂ �̂ w ! �"!!"���"56�5%��( �! ̂>"!��5!&��!�4��|"�(�̂5! ��(!5��L�45=_("6_L�̂(5!�6 ̂ �̂5%

z! ��(��6<�< #�& <�#=6_� < :�S�

CjF*Q,WB�9(!56"4�"6(�#��"56��6<�"6_ ̂�"56�:�&�4�=̂ � %% 4�̂�̂":"#�!��5��(5̂ �5%��4=� �"6(�#��"56��6<

"6_ ̂�"56S

$ 4�"56�Y�8��"!̂��u"<�� �̂=! ̂

dP0GB�?:: <"�� #&�%#=̂(� & ̂�|"�(�># 6�&�5%�|�� !�%5!����# �̂��7I�:"6=� ̂L�544�̂"56�##&�#"%�"6_��( �=>> !��6<

#5| !� & #"<̂S�� ��: <"4�#��"<�":: �<"�� #&S�

)�,QB�?:: <"�� #&�%#=̂(�̂}"6�|"�(�># 6�&�5%�|�� !�%5!����# �̂��7I�:"6=� ̂�|("# �! :5w"6_�456��:"6�� <

4#5�("6_��6<�̂(5 ̂S�� ��: <"4�#��"<�"%�"!!"���"56�< w #5>̂�5!�> !̂"̂�̂S�

UQD0G1,*QB�'5�65��"6<=4 �w5:"�"6_S�?%�w"4�":�"̂�456̂4"5=̂��6<��# !�L�_"w �M8Y�4=>%=#̂�5%�:"#}�5!�|�� !S�R w !



���������� ���	
�����

������������
�	����
�����������������	
������ ���

��� �!"#$%�"��&#�'()$%�$(�!"�)"*("+*�()+�, -+(".�/ $�' 0�*!1�!�0��'' 0�!$ 1#.�

2345657893:�; '(� �<-('� =,(+)- �!"0�'(� �$(�<- +%�!�-��'' 0�!$ 1#.�><�"($�&- !$%�"�?���� �!-$�<�*�!1

- +,�-!$�(".�><�&- !$%�"���+�0�<<�*)1$?���� �(=#� ".�/ $�' 0�*!1�!�0.�

@97AB�79�C4DB8E853:�F- !$�+#',$('!$�*!11#�!"0�+),,(-$�� 1#

G *$�("�H�I�J�- �J��%$�"��K !+)- +

LA3AM56�23N9MO57893:�P+��"�!"#�<�- ?�Q !-�!�+ 1<I*("$!�" 0�&- !$%�"��!,,!-!$)+��"�,- ++)- I0 '!"0?

KGRPST>UGR�V!,,-(� 0�(-� W)��!1 "$X?�!"0�<)11�,-($ *$�� �� !-.�; !*$+���(1 "$1#�Q�$%�Q!$ -�����"��(<<

<1!''!&1 ��!+�Q%�*%�'!#� =,1(0 .�Y)-�"��!�<�- ?��--�$!$�"��!"0�%��%1#�$(=�*��!+ +�'!#�& �� " -!$ 0�&#

$% -'!1�0 *(',(+�$�("�(-�*('&)+$�(".�J1!''!&1 �+(1�0.�K!#�- !*$���(1 "$1#�(-� =,1(+�� 1#�("�*("$!*$�Q�$%

Q!$ -.�K!#�& ���"�$ 0�&#�% !$?�+,!-Z+?�!"0�<1!' .�K!#�- I��"�$ �!<$ -�<�- ��+� =$�"�)�+% 0.�
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Attachment B 
Accident and Injury Report Forms 



Employee’s Report of Injury Form 
 

Instructions:   Employees shall use this form to report all work related injuries, illnesses, or 
“near miss” events (which could have caused an injury or illness) – no matter how minor.  This 
helps us to identify and correct hazards before they cause serious injuries.  This form shall be 
completed by employees as soon as possible and given to a supervisor for further action. 
 
I am reporting a work related:      Injury      Illness        Near miss      
Your Name:  

Job title: 

Supervisor: 
Have you told your supervisor about this injury/near miss?         Yes       No 
Date of injury/near miss: Time of injury/near miss: 

Names of witnesses (if any): 

Where, exactly, did it happen? 

What were you doing at the time? 

Describe step by step what led up to the injury/near miss. (continue on the back if necessary): 

What could have been done to prevent this injury/near miss? 

What parts of your body were injured?  If a near miss, how could you have been hurt? 

Did you see a doctor about this injury/illness?                                  Yes       No 
If yes, whom did you see?  Doctor’s phone number: 

Date:  Time: 
Has this part of your body been injured before?                                 Yes       No  
If yes, when? Supervisor: 

Your signature: Date: 
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Supervisor’s Accident Investigation Form 
 
 

Name of Injured Person _________________________________________________ 

Date of Birth _________________ Telephone Number ____________________ 

Address ______________________________________________________________  

City _____________________________ State_______ Zip _____________ 

(Circle one)  Male Female 

What part of the body was injured?  Describe in detail. ________________________________________ 

_____________________________________________________________________________________ 

What was the nature of the injury?  Describe in detail. _________________________________________ 

______________________________________________________________________________

______________________________________________________________________________ 

Describe fully how the accident happened? What was employee doing prior to the event? What 
equipment, tools being using? ____________________________________________________________ 
_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Names of all witnesses:  

______________________________________  _______________________________________ 

______________________________________  _______________________________________ 

Date of Event ______________________ Time of Event _________________________________ 

Exact location of event: _________________________________________________________________ 

What caused the event?  _________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Were safety regulations in place and used? If not, what was wrong? ______________________________ 

_____________________________________________________________________________________ 

Employee went to doctor/hospital?  Doctor’s Name ___________________________________________ 

 Hospital Name  __________________________________________ 

Recommended preventive action to take in the future to prevent reoccurrence. 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

 

______________________ ___________ 

Supervisor Signature Date 
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Incident Investigation Report 
 
Instructions:  Complete this form as soon as possible after an incident that results in serious injury or illness. 
(Optional: Use to investigate a minor injury or near miss that could have resulted in a serious injury or illness.) 
 

This is a report of a:       Death      Lost Time     Dr. Visit Only     First Aid Only      Near Miss 

Date of incident: This report is made by:   Employee    Supervisor    Team     Other_________ 

 
Step 1:  Injured employee (complete this part for each injured employee) 
 
Name:  

 
Sex:   Male     Female 

 
Age: 

Department: Job title at time of incident: 

This employee works: 
 Regular full time        
 Regular part time       
 Seasonal 
 Temporary 

Months with  
this employer 

Months doing  
this job: 

Part of body affected: (shade all that apply) 

 

Nature of injury: (most 
serious one)  

 Abrasion, scrapes 
 Amputation 
 Broken bone 
 Bruise 
 Burn (heat) 
 Burn (chemical) 
 Concussion (to the head) 
 Crushing Injury 
 Cut, laceration, puncture 
 Hernia 
 Illness 
 Sprain, strain  
 Damage to a body system:  
 Other ___________ 

 

 
 
 
 
 
 
 

 
Step 2:  Describe the incident 
 
Exact location of the incident:                                        

 
Exact time: 

What part of employee’s workday?       Entering or leaving work         Doing normal work activities 
      During meal period           During break                           Working overtime      Other___________________ 

Names of witnesses (if any): 
 
 



 4

 
Number of 
attachments:  

Written witness statements: Photographs: Maps / drawings: 

What personal protective equipment was being used (if any)? 

Describe, step-by-step the events that led up to the injury.  Include names of any machines, parts, objects, tools, materials 
and other important details.  
 
 
 
 
 
 
 
 
 
 
 
                                                                                                       Description continued on attached sheets:  

 
Step 3:  Why did the incident happen? 
 
Unsafe workplace conditions: (Check all that apply) 

 Inadequate guard 
 Unguarded hazard 
 Safety device is defective 
 Tool or equipment defective 
 Workstation layout is hazardous 
 Unsafe lighting 
 Unsafe ventilation 
 Lack of needed personal protective equipment 
 Lack of appropriate equipment / tools 
 Unsafe clothing 
 No training or insufficient training 
 Other: _____________________________ 

 

 
Unsafe acts by people: (Check all that apply) 

 Operating without permission 
 Operating at unsafe speed  
 Servicing equipment that has power to it 
 Making a safety device inoperative 
 Using defective equipment 
 Using equipment in an unapproved way 
 Unsafe lifting 
 Taking an unsafe position or posture 
 Distraction, teasing, horseplay 
 Failure to wear personal protective equipment 
 Failure to use the available equipment / tools 
 Other: __________________________________ 

Why did the unsafe conditions exist? 

Why did the unsafe acts occur? 

Is there a reward (such as “the job can be done more quickly”, or “the product is less likely to be damaged”) that may 
have encouraged the unsafe conditions or acts?                                                                 Yes    No  
If yes, describe: 

Were the unsafe acts or conditions reported prior to the incident?                                     Yes    No 

Have there been similar incidents or near misses prior to this one?                                    Yes    No 
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Step 4:  How can future incidents be prevented? 
What changes do you suggest to prevent this incident/near miss from happening again?  
 

  Stop this activity          Guard the hazard             Train the employee(s)      Train the supervisor(s) 
 

  Redesign task steps     Redesign work station    Write a new policy/rule     Enforce existing policy   
  

 Routinely inspect for the hazard     Personal Protective Equipment    Other: ____________________ 
 
What should be (or has been) done to carry out the suggestion(s) checked above? 
 
 
 
 
 
 
 
 
 
 
Description continued on attached sheets:  

 
Step 5: Who completed and reviewed this form?  (Please Print) 
Written by:                                                               
 
Department:                                                                

Title:  
 
Date: 

Names of investigation team members:  

Reviewed by:                                                               
 

Title:  
 
Date: 
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1.0 INTRODUCTION 
 
TRC Engineers, Inc. (TRC) prepared this Community Air Monitoring Plan (CAMP) for the City 
of New York Department of Parks and Recreation (NYCDPR) for implementation during work 
performed under the Site Management Plan associated with Red Hook Ball Fields 5 through 8 
located at 98 Lorraine Street and Red Hook Ball Field 9 located at 100 Bay Street, Brooklyn, New 
York 11231 (the “Site”).  This CAMP shall be implemented during activities that will disturb on-
site soil located beneath the clean cover system and demarcation layer.  A Site Location Map is 
presented in Figure 1. 
 
1.1 Description of Surrounding Property 
 
The surrounding properties consist of mixed-use residential, commercial, and industrial structures.  
Historically, surrounding area structures were mainly utilized for commercial and industrial 
operations.  The Site is located south of Lorraine Street, west of Clinton Street, east of Hicks Street 
and north of Halleck Street and the Henry Street Basin in Brooklyn, New York and consists of 
Ball Fields 5 through 8 and Ball Field 9, which are part of the Red Hook Recreation Area.  A Site 
Plan is presented as Figure 2. 
 
1.2 Contaminants of Concern (COCs) 
 
Ball Fields 5 through 8 
 
Antimony, arsenic, cobalt, and lead were detected at concentrations exceeding the United States 
Environmental Protection Agency (USEPA) Removal Management Levels (RMLs) and New York 
State Department of Environmental Conservation (NYSDEC) Restricted Residential Use Soil 
Cleanup Objectives (RRUSCOs) in soil samples collected from 0 to 2 feet below ground surface 
(bgs) in the majority of the sample locations.  In addition, barium, cadmium, and mercury were 
detected at concentrations below the EPA RMLs, but exceeding the NYSDEC RRUSCOs in the 
majority of the sample locations.  The type and concentrations of metals detected in soil samples 
above the RRUSCOs and RMLs may generally be attributed to the characteristics of historic fill 
material potentially containing one or more of the following: metal plating or smelting waste, ash, 
cinders, coal, slag, paint, and/or herbicides. 
 
The SVOC benzo(a)pyrene was detected at concentrations exceeding the EPA RML and NYSDEC 
RRUSCO in two (2) soil samples collected from 2 to 4 feet bgs at the Site.  Five (5) additional 
SVOCs, all polycyclic aromatic hydrocarbons (PAHs), were detected in soil samples at 
concentrations above the RRUSCOs.  The concentrations of SVOCs may generally be attributed 
to the characteristics of historic fill material potentially containing one or more of the following: 
ash, cinders, coal, slag, heavy oil, and/or asphalt.  Pesticides, herbicides, and PCBs were not 
detected in soil at concentrations exceeding the RMLs or RRUSCOs.   
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Ball Field 9  
 
Arsenic and lead were detected in soil samples above the United States Environmental Protection 
Agency (USEPA) Removal Management Levels (RMLs) and New York State Department of 
Environmental Conservation (NYSDEC) Restricted Residential Use Soil Cleanup Objectives 
(RRUSCOs).  Antimony, cobalt, and iron were detected in soil samples above RMLs in soil 
samples collected from 0.5 to 2 feet below ground surface (bgs) in the majority of the sample 
locations.  In addition, barium, cadmium, copper, manganese, mercury and zinc were detected at 
concentrations below the EPA RMLs but exceeding the NYSDEC RRUSCOs.  Generally, the 
concentrations of these metals decreased with soil depth.  The type and concentrations of metals 
detected in soil samples above the RRUSCOs and RMLs may generally be attributed to the 
characteristics of historic fill material potentially containing one or more of the following: metal 
plating or smelting waste, ash, cinders, coal, slag, paint, and/or herbicides. 
 
Several SVOCs were detected at concentrations exceeding the EPA RMLs and NYSDEC 
RRUSCOs in one or more soil samples selected from 2 to 7 feet bgs at the Site.  Two additional 
SVOCs, both polycyclic aromatic hydrocarbons (PAHs), were detected in soil samples at 
concentrations above the RRUSCOs.  The concentrations of SVOCs may generally be attributed 
to the characteristics of historic fill material potentially containing one or more of the following: 
ash, cinders, coal, slag, heavy oil, and/or asphalt.  Pesticides, herbicides, and PCBs were not 
detected in soil at concentrations exceeding the RMLs or RRUSCOs.   
 
Based on these findings, Site workers and the surrounding community must be protected from 
potential exposure to this soil contamination and the soils excavated must be handled properly in 
accordance with the project specifications and Contract Documents.   
Proposed excavation activities will disturb the existing soils on-Site and, therefore, require specific 
procedures for community air monitoring.  Those procedures for the Project are presented in this 
Plan.    
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2.0 PURPOSE 
 
This CAMP will be implemented during excavation and any other activities that may disturb on-
site soils located beneath the clean cover system and demarcation layer and may generate visible 
dust emissions from on-Site soil or materials.  This document is prepared in accordance with the 
New York State Department of Health (NYSDOH) Generic Community Air Monitoring Plan 
guidance, Appendix 1A and Fugitive Dust and Particulate Monitoring, Appendix 1B, contained in 
NYSDEC DER-10 Technical Requirements for Site Remediation, May 2010, Appendix 1 
(Appendix 1A and 1B are included as appendices to this document).  The CAMP is prepared to 
protect the surrounding community from exposure to potentially harmful particulates generated 
from ground intrusive activities.  The CAMP is intended to protect the downwind public 
community, and is not intended to establish respiratory protection levels for Site workers.     
 
CAMP monitoring will be conducted by a combination of three (3) perimeter ambient air dust 
monitoring stations as follows:  one (1) station will be located at the property perimeter upwind of 
work activities and two (2) stations will be located at the property perimeter downwind of work 
activities.  When choosing the stationary monitoring locations, the prevailing wind direction and 
location of sensitive receptors, such as residential neighborhoods, relative to planned construction 
activities will be considered.  Figure 2 shows the Site Plan. 
 
Work activities shall at all times be performed to minimize the generation of dust or odors (i.e., 
dust control measures/dust suppression techniques) as described further in Section 4.0. 
 
This CAMP shall be included in the Site-Specific Health and Safety Plan (HASP) prepared by the 
Contractor.  
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3.0 AIR MONITORING PROCEDURES  
 
A trained representative will be responsible for implementation of the air monitoring and daily 
calibration and maintenance of the monitoring equipment in accordance with the manufacturer’s 
recommendations.  Monitoring personnel shall be trained and knowledgeable in the proper 
operation, maintenance, and calibration of the monitoring equipment.  All instrumentation and 
equipment will be maintained in proper operating condition at all times by monitoring personnel.  
Instruction manuals for the monitoring equipment will be maintained at the Site for reference.  The 
CAMP activities shall be documented in a dedicated project CAMP-dedicated bound log book 
each monitoring and calibration event, any equipment and instrument malfunctions, unusual 
conditions, air monitoring station location(s), periodic documentation of dust levels, and any 
exceedances of action levels and countermeasures implemented.  The perimeter air monitoring 
equipment will be inspected at least once a day and the inspections will be documented in the 
project CAMP-dedicated bound log book.  Copies of the manufacturers’ owner’s manuals for 
monitoring instrumentation to be used is included in Appendix C. 
 
The following describes the specific CAMP procedures for excavation of impacted soil and 
particulate monitoring on this Project.   
 
3.1 Particulate Monitoring, Response Levels, and Actions 
 
Particulate concentrations will be monitored continuously at the downwind stationary air 
monitoring stations during ground intrusive work using both air monitoring equipment and visual 
observations.  The perimeter particulate monitoring equipment shall be capable of continuously 
measuring particulate matter smaller than 10 microns (PM-10) and capable of measuring, 
integrating (averaging), and recording over periods of 15 minutes or less at each monitoring 
station.  The perimeter particulate monitoring equipment shall consist of the following: TSI 
DustTrak Model 8530 monitor (with PM-10 impactor head), data logger, strobe alarm, wireless 
communication system (antenna, modem, and web link), solar panel and battery, weather 
environmental enclosure, and tripod base, or Design Engineer-approved equivalent particulate 
monitoring system.  All perimeter and portable handheld particulate meters shall be of the same 
model and manufacturer unless otherwise approved by NYCDPR.   
   
Particulate monitoring equipment shall be calibrated daily at the beginning of each day of 
monitoring.  Calibration checks shall be performed as needed throughout the day if instrument 
malfunctions occur.  The stationary particulate monitoring stations will be located in 
environmental enclosures on tripods at heights approximately 4 to 5 feet above ground surface 
(i.e., in the breathing zone).  The particulate monitoring equipment will log 15-minute average 
concentrations for subsequent downloading and reporting.  The equipment will be equipped with 
a strobe alarm or other acceptable alarm to indicate exceedance of the action level.  Within 24 
hours of any CAMP monitoring equipment malfunctioning or not operating properly, the 
Contractor will obtain a functioning replacement unit for use at the Site.  The required CAMP 
monitoring equipment is available from the following suppliers: 
 

1. Pine Environmental: Windsor, NJ (800) 301-9663 
2. Eco-Rental Solutions: Elmsford, NY (914) 400-0324  
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In addition, Contractor will check and record the daily wind direction and speed as obtained from 
a local public meteorological monitoring station.  Prevailing wind directions indicated by wind 
socks, flags or other nearby wind indicators at monitoring locations will also be observed and 
logged during the day.  These observations will allow the Environmental Monitor to determine 
appropriate upwind and downwind monitoring locations.  
 
The particulate air monitoring results will be compared to the following action levels: 
 

1. If the downwind PM-10 particulate level is 100 micrograms per cubic meter (μg/m3) 
greater than background (upwind perimeter) for the 15-minute period or if airborne dust is 
observed leaving the work area, then dust suppression techniques will be employed.  Work 
may continue with dust suppression techniques, provided that downwind PM-10 
particulate levels do not exceed 150 μg/m3 above the upwind level and provided that no 
visible dust is migrating from the work area.  

 
2. If, after implementation of dust suppression techniques, downwind PM-10 particulate 

levels for the 15-minute period are greater than 150 μg/m3 above the upwind level, work 
will be stopped and a reevaluation of activities conducted.  In addition, the 15-minute 
average background PM-10 levels will be immediately measured upwind of the station.  
Work will resume provided that dust suppression measures and other controls are 
successful in reducing the downwind PM-10 particulate concentrations to within 150 μg/m3 

above the upwind level and in preventing visible dust migration. 
 

Odor or dust complaints from any owner or occupant of an adjacent or nearby property shall be 
immediately addressed and managed in a manner equivalent to an exceedance of an action level 
in the CAMP. 
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4.0 DUST CONTROL MEASURES 
 
If particulate/dust readings above established threshold levels are detected or visible dust is 
observed, the Contractor shall immediately institute measures to control dust.  The control 
measures utilized shall be subject to the approval of NYCDPR or their on-site representative.  Dust 
control measures shall not result in any surface water runoff from the Site. 
 
There may be situations where visible dust is generated by excavation activities and migrates to 
downwind locations but is not detected by the monitoring equipment at or above the action levels.  
If visible dust is observed leaving the working area, dust suppression techniques will be employed.  
If visible dust persists subsequent to dust suppression techniques, additional measures, including 
work suspension, if necessary, will be implemented to remedy the situation. 
 
The Contractor shall implement any and all dust control measures necessary to eliminate visible 
dust from leaving the Site and not exceed CAMP action levels.  This includes, but is not limited 
to, the use of wetting equipment and excavation faces, and spraying water during excavation.  
Other dust controls shall be implemented by the Contractor as needed and as directed by the 
Resident Engineer including wind blocks, dust curtains, tarps over soil stockpiles and truck loads, 
restricting Site vehicle speeds to less than 10 mph, covering inactive excavation areas, and the 
proper sequencing and staging of soil disturbance activities to minimize the combined size of such 
exposed soil areas at any one time.  
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5.0 REPORTING 
 
Any exceedance of a CAMP threshold or action level shall be reported to NYCDPR immediately 
and additionally in writing within two (2) hours of the time it is recorded.  The report shall include 
all instrument readings; location of the monitoring stations, especially where the exceedance was 
recorded; readings at upwind locations; date, time and duration of elevated readings (i.e., number 
of 15 minute time-weighted exceedances); activities being performed at the time of the 
exceedances; meteorological conditions; and descriptions of countermeasures implemented to 
control the exceedance and prevent future occurrences. 
 
At the end of each work day, the Contractor shall download the CAMP perimeter ambient air 
monitoring data collected that day to a computer, and organize, review and compare the data to 
action levels to verify and document that proper controls were in place throughout the work day.  
Data shall be available for inspection by NYCDPR and NYSDEC without advance notice.   
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Appendix 1A 
New York State Department of Health 

Generic Community Air Monitoring Plan 
 
Overview 
 

A Community Air Monitoring Plan (CAMP) requires real-time monitoring for volatile organic 
compounds (VOCs) and particulates (i.e., dust) at the downwind perimeter of each designated work area 
when certain activities are in progress at contaminated sites. The CAMP is not intended for use in 
establishing action levels for worker respiratory protection. Rather, its intent is to provide a measure of 
protection for the downwind community (i.e., off-site receptors including residences and businesses and 
on-site workers not directly involved with the subject work activities) from potential airborne 
contaminant releases as a direct result of investigative and remedial work activities. The action levels 
specified herein require increased monitoring, corrective actions to abate emissions, and/or work 
shutdown. Additionally, the CAMP helps to confirm that work activities did not spread contamination 
off-site through the air. 
 

The generic CAMP presented below will be sufficient to cover many, if not most, sites. Specific 
requirements should be reviewed for each situation in consultation with NYSDOH to ensure proper 
applicability. In some cases, a separate site-specific CAMP or supplement may be required. Depending 
upon the nature of contamination, chemical- specific monitoring with appropriately-sensitive methods 
may be required. Depending upon the proximity of potentially exposed individuals, more stringent 
monitoring or response levels than those presented below may be required. Special requirements will be 
necessary for work within 20 feet of potentially exposed individuals or structures and for indoor work 
with co-located residences or facilities. These requirements should be determined in consultation with 
NYSDOH.  
 

Reliance on the CAMP should not preclude simple, common-sense measures to keep VOCs, dust, 
and odors at a minimum around the work areas. 
 
Community Air Monitoring Plan 
 

Depending upon the nature of known or potential contaminants at each site, real-time air 
monitoring for VOCs and/or particulate levels at the perimeter of the exclusion zone or work area will 
be necessary. Most sites will involve VOC and particulate monitoring; sites known to be contaminated 
with heavy metals alone may only require particulate monitoring. If radiological contamination is a 
concern, additional monitoring requirements may be necessary per consultation with appropriate 
DEC/NYSDOH staff.  
 

Continuous monitoring will be required for all ground intrusive activities and during the 
demolition of contaminated or potentially contaminated structures. Ground intrusive activities 
include, but are not limited to, soil/waste excavation and handling, test pitting or trenching, and the 
installation of soil borings or monitoring wells. 

 
Periodic monitoring for VOCs will be required during non-intrusive activities such as the 
collection of soil and sediment samples or the collection of groundwater samples from existing 
monitoring wells. APeriodic@ monitoring during sample collection might reasonably consist of 
taking a reading upon arrival at a sample location, monitoring while opening a well cap or 
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overturning soil, monitoring during well baling/purging, and taking a reading prior to leaving a 
sample location. In some instances, depending upon the proximity of potentially exposed 
individuals, continuous monitoring may be required during sampling activities. Examples of such 
situations include groundwater sampling at wells on the curb of a busy urban street, in the midst of 
a public park, or adjacent to a school or residence. 

 
VOC Monitoring, Response Levels, and Actions 
 

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

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

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

3. If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be 
shutdown. 
 

4. All 15-minute readings must be recorded and be available for State (DEC and NYSDOH) 
personnel to review. Instantaneous readings, if any, used for decision purposes should also be recorded.  
 
Particulate Monitoring, Response Levels, and Actions 
 

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

 
 



  
 Final DER-10  Page 206 of 226 
 Technical Guidance for Site Investigation and Remediation May 2010 

1. If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m3) greater 
than background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving the 
work area, then dust suppression techniques must be employed. Work may continue with dust 
suppression techniques provided that downwind PM-10 particulate levels do not exceed 150 mcg/m3 
above the upwind level and provided that no visible dust is migrating from the work area. 
 

2. If, after implementation of dust suppression techniques, downwind PM-10 particulate levels 
are greater than 150 mcg/m3 above the upwind level, work must be stopped and a re-evaluation of 
activities initiated. Work can resume provided that dust suppression measures and other controls are 
successful in reducing the downwind PM-10 particulate concentration to within 150 mcg/m3 of the 
upwind level and in preventing visible dust migration. 
 

3. All readings must be recorded and be available for State (DEC and NYSDOH) and County 
Health personnel to review. 
 
December 2009 
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Appendix 1B 
Fugitive Dust and Particulate Monitoring 

A program for suppressing fugitive dust and particulate matter monitoring at hazardous waste sites 
is a responsibility on the remedial party performing the work. These procedures must be incorporated 
into appropriate intrusive work plans. The following fugitive dust suppression and particulate 
monitoring program should be employed at sites during construction and other intrusive activities which 
warrant its use:  

1. Reasonable fugitive dust suppression techniques must be employed during all site activities 
which may generate fugitive dust.  

2. Particulate monitoring must be employed during the handling of waste or contaminated soil or 
when activities on site may generate fugitive dust from exposed waste or contaminated soil. Remedial 
activities may also include the excavation, grading, or placement of clean fill. These control measures 
should not be considered necessary for these activities.  

3.  Particulate monitoring must be performed using real-time particulate monitors and shall 
monitor particulate matter less than ten microns (PM10) with the following minimum performance 
standards:  

(a) Objects to be measured: Dust, mists or aerosols; 
(b) Measurement Ranges: 0.001 to 400 mg/m3 (1 to 400,000 :ug/m3); 
(c) Precision (2-sigma) at constant temperature:  +/- 10 :g/m3 for one second averaging; and 

+/- 1.5 g/m3 for sixty second averaging; 
(d) Accuracy:  +/- 5% of reading +/- precision (Referred to gravimetric calibration with SAE

 fine test dust (mmd= 2 to 3 :m, g= 2.5, as aerosolized); 
(e) Resolution: 0.1% of reading or 1g/m3, whichever is larger; 
(f) Particle Size Range of Maximum Response: 0.1-10; 
(g) Total Number of Data Points in Memory: 10,000; 
(h) Logged Data: Each data point with average concentration, time/date and data point 

number 
(i)  Run Summary: overall average, maximum concentrations, time/date of maximum, total 

number of logged points, start time/date, total elapsed time (run duration), STEL concentration and 
time/date occurrence, averaging (logging) period, calibration factor, and tag number; 

(j)  Alarm Averaging Time (user selectable): real-time (1-60 seconds) or STEL (15 minutes), 
alarms required; 

(k)  Operating Time: 48 hours (fully charged NiCd battery); continuously with charger; 
(l) Operating Temperature: -10 to 50o C (14 to 122o F); 
(m) Particulate levels will be monitored upwind and immediately downwind at the working 

site and integrated over a period not to exceed 15 minutes.  

4. In order to ensure the validity of the fugitive dust measurements performed, there must be 
appropriate Quality Assurance/Quality Control (QA/QC). It is the responsibility of the remedial party to 
adequately supplement QA/QC Plans to include the following critical features: periodic instrument 
calibration, operator training, daily instrument performance (span) checks, and a record keeping plan.

5. The action level will be established at 150 ug/m3 (15 minutes average).  While conservative, 



 Final DER-10  Page 208 of 226 
 Technical Guidance for Site Investigation and Remediation May 2010

this short-term interval will provide a real-time assessment of on-site air quality to assure both health 
and safety. If particulate levels are detected in excess of 150 ug/m3, the upwind background level must 
be confirmed immediately. If the working site particulate measurement is greater than 100 ug/m3 above 
the background level, additional dust suppression techniques must be implemented to reduce the 
generation of fugitive dust and corrective action taken to protect site personnel and reduce the potential 
for contaminant migration. Corrective measures may include increasing the level of personal protection 
for on-site personnel and implementing additional dust suppression techniques (see paragraph 7). Should 
the action level of 150 ug/m3 continue to be exceeded work must stop and DER must be notified as 
provided in the site design or remedial work plan.  The notification shall include a description of the 
control measures implemented to prevent further exceedances.  

6.  It must be recognized that the generation of dust from waste or contaminated soil that 
migrates off-site, has the potential for transporting contaminants off-site. There may be situations when 
dust is being generated and leaving the site and the monitoring equipment does not measure PM10 at or 
above the action level. Since this situation has the potential to allow for the migration of contaminants 
off-site, it is unacceptable. While it is not practical to quantify total suspended particulates on a real-time 
basis, it is appropriate to rely on visual observation. If dust is observed leaving the working site, 
additional dust suppression techniques must be employed. Activities that have a high dusting potential--
such as solidification and treatment involving materials like kiln dust and lime--will require the need for 
special measures to be considered.  

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

(a) Applying water on haul roads;  
(b) Wetting equipment and excavation faces;  
(c) Spraying water on buckets during excavation and dumping;  
(d) Hauling materials in properly tarped or watertight containers;  
(e) Restricting vehicle speeds to 10 mph;  
(f) Covering excavated areas and material after excavation activity ceases; and 
(g) Reducing the excavation size and/or number of excavations.  

Experience has shown that the chance of exceeding the 150ug/m3 action level is remote when the 
above-mentioned techniques are used.  When techniques involving water application are used, care must 
be taken not to use excess water, which can result in unacceptably wet conditions. Using atomizing 
sprays will prevent overly wet conditions, conserve water, and provide an effective means of 
suppressing the fugitive dust.  

8. The evaluation of weather conditions is necessary for proper fugitive dust control. When 
extreme wind conditions make dust control ineffective, as a last resort remedial actions may need to be 
suspended. There may be situations that require fugitive dust suppression and particulate monitoring 
requirements with action levels more stringent than those provided above. Under some circumstances, 
the contaminant concentration and/or toxicity may require additional monitoring to protect site 
personnel and the public. Additional integrated sampling and chemical analysis of the dust may also be 
in order. This must be evaluated when a health and safety plan is developed and when appropriate 
suppression and monitoring requirements are established for protection of health and the environment. 
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