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Dear Mr. Moretta: 

Partner Engineering and Science, Inc. (Partner) is pleased to provide the findings of the Industrial Hygiene 

Assessment conducted at the above-referenced facility.  

This survey included a site reconnaissance, sampling, and laboratory analysis. This assessment was 

performed utilizing methods and procedures consistent with good commercial or customary practices 

designed to conform to acceptable industry standards. The independent conclusions presented herein are 

based upon existing conditions and the information and data available to us during this assignment. 

We appreciate the opportunity to provide these services to Wall Township Board of Education. If you have 

any questions concerning this report, or if we can assist you in any other matter, please contact me at 908-

497-0894 

Sincerely, 

Partner Engineering and Science, Inc. 

 

Dan Bracey, GSP, CHMM 

Project Manager – Industrial Hygiene Services, Health & Safety Services

mailto:karen.kern@coreandmain.com


 

Industrial Hygiene Assessment  

Project No. 20-286459.1 

August 4, 2020 

 

TABLE OF CONTENTS 
 

1.0 INTRODUCTION ............................................................................................................................... 1 

1.1 Purpose and Scope ......................................................................................................................................................... 1 

1.2 Background ........................................................................................................................................................................ 1 

1.3 Limiting Conditions ......................................................................................................................................................... 2 

2.0 METHODOLOGY .............................................................................................................................. 3 

2.1 Air Samples ......................................................................................................................................................................... 3 

3.0 STANDARDS & GUIDELINES ......................................................................................................... 4 

3.1 Air Samples ......................................................................................................................................................................... 4 

4.0 RESULTS .......................................................................................................................................... 6 

4.1 Air Samples ......................................................................................................................................................................... 6 
5.0 RECOMMENDATIONS ..................................................................................................................... 9 
6.0 CLOSING ........................................................................................................................................ 10 

 

APPENDICES 

Appendix A Air and Bulk Sample Results Tables  

Appendix B Sample Location Diagram 

Appendix C Photographs 

Appendix D Calibration Certificates 

Appendix E Lab Reports and Chains of Custody 

Appendix F NJDOH Evaluation and Management of Mercury-Containing Floors in New Jersey Schools: 

Guidance for School Districts and their Environmental Consultants 



 

Industrial Hygiene Assessment  

Project No. 20-286459.1 

August 4, 2020 

 

EXECUTIVE SUMMARY 

Partner Engineering and Science, Incorporated (Partner) was retained by Wall Board of Education 

to perform an Industrial Hygiene Assessment (IHA) at Wall High School located at 1620 18th 

Avenue in Wall Township, NJ on July 21, 2020. The IHA was performed in general conformance 

with the scope of work outlined in Partner’s proposal dated July 6, 2020. The objective of the study 

was to investigate the presence of mercury vapor in the South Gym. A previous investigation 

performed by Partner on June 3, 2020 revealed no detectable mercury vapor in the South Gym or 

surrounding areas. The Client requested Partner return to Wall High School to collect additional 

air samples on a hotter day as well as collect an additional air sample from a classroom further 

from the South Gym.  Partner utilized a different laboratory for sample analysis than the previous 

investigation and collected direct-read measurements with a Lumex RA-915+ Mercury Vapor 

Analyzer.  After collection, the sample media were sealed and sent to an American Industrial 

Hygiene Association (AIHA) accredited laboratory for analysis.  

Results were evaluated against the relevant Occupational Safety and Health Administration 

(OSHA) Permissible Exposure Limit (PEL) and the maximum contaminant level outlined by the New 

Jersey Department of Health (NJDOH) guidance document titled "Evaluation and Management of 

Mercury-Containing Floors in New Jersey Schools: Guidance for School Districts and their 

Environmental Consultants". PELs are legal exposure standards developed by OSHA.   

All analytical results for area air samples collected during this assessment measured below the 

analytical detection limit for the method used and consequently were below the OSHA PEL and 

NJDOH guidance maximum contaminant level for mercury.  Direct-read mercury vapor measured 

during this assessment also revealed results below both the OSHA PEL and NJDOH guidance 

maximum contaminant level. Based on this data, Partner has no further recommendations with 

respect to Mercury vapor exposure.  Additional assessment activities should be conducted 

according to local, state and federal regulations and guidelines 
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1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

Partner Engineering and Science, Inc. (Partner) performed an Industrial Hygiene Assessment (IHA) 

for Wall Board of Education (BOE) in general conformance with the scope of work outlined in 

Partner’s proposal dated July 6, 2020. The IHA was completed at Wall High School on July 21, 

2020. Dan Bracey, Project Manager, with Partner completed the IHA.  Nicholas Moretta of Wall 

BOE was Partner’s primary contact at the facility during the assessment.  

1.2 BACKGROUND 

Partner conducted an initial Mercury investigation on May 18, 2020, which included bulk sampling 

of the rubber-polyurethane floor in the South Gym (refer to Partner’s Mercury Investigation report 

dated May 28, 2020). The results of the bulk sampling are found below. Mercury was detected at 

each bulk sample location. Based upon these results, Partner recommended collecting a 

representative number of full-day, breathing zone air samples in the South Gym for analysis by an 

accredited laboratory using NIOSH Method 6009. 

June 3, 2020 Sampling Event 

On June 3, 2020 Partner collected air samples within the affected building areas for mercury 

analysis.  Air sampling was conducted in the designated areas, including the High School south 

gym. The air samples were analyzed using NIOSH method 6009: Mercury.  Direct-read 

measurements for mercury were also collected during the air sampling event utilizing a J505 

Mercury Vapor Analyzer.  Based upon the results of the air sampling, Partner determined that 

mercury vapor was not detected above the laboratories minimum detection limit (MDL) in any of 

the samples and the direct-read measurements revealed mercury vapor measurements between 

0 µg/m3 and 0.06 µg/m3, which is below the NJDOH maximum contaminant level  (refer to Partners 

June 18, 2020 Industrial Hygiene Assessment report for additional information). 

 

June 5, 2020 Sampling Event 

Following the air sampling event, the Client requested Partner collect additional bulk samples of 

the polyurethane floors in the south gym.  Partner returned to the High School on June 5, 2020 

and collected three (3) additional bulk samples of the floor for analysis.  The bulk samples revealed 

elevated concentrations of mercury within the rubber-like floors in the South Gym.  

 

June 30, 2020 Sampling Event 

On June 30, 2020 Partner collected five (5) bulk samples of the concrete slab from the gymnasium 

at Wall High School.  The bulk samples were then split into two (2) samples per core (i.e., top 2 

inches and bottom 2 inches) to determine mercury concentrations throughout the depth of the 
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slab.  Additionally, Partner collected four (4) soil samples from below the concrete slab.  The 

sample results revealed the underlying soils did not contain mercury concentrations that exceeded 

New Jersey Department of Environmental Protection (NJDEP) Soil Remediation Standards (SRS).  

The concrete sampling results revealed de minimis concentrations of mercury, with the exception 

of sample WHS630-2, which revealed a slightly elevated mercury concentration when compared 

the NJDEP SRS for mercury.   Bulk samples of the concrete slab were collected to determine the 

absence or presence of mercury and soil samples were analyzed utilizing EPA method 7471B.  

Results of the concrete and soil sampling revealed de minimis concentration of mercury in both 

the soil and concrete, with slightly elevated concentrations of mercury in one concrete sample 

collected from the southeast corner of the gym (refer to Partner’s July 16, 2020 Mercury 

Investigation report for additional information). 

1.3 LIMITING CONDITIONS  

This study utilized the sample collection procedure identified within the NJDOH guidance 

document, which recommends the ventilation within the room operate at the usual capacity.  The 

exhaust fans and air handling units, which are combination heating and fresh air intakes, within 

the south gym were operating at normal capacity on arrival to the site and throughout the study.  

No dedicated air conditioning units were located within the gym.  Temperatures within the gym 

at the time of the study ranged from 82°F to 91.5°F.  The outside temperature was approximately 

97°F and relative humidity was approximately 57%.  No obvious limiting conditions were identified 

during the mercury vapor study. 
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2.0 METHODOLOGY 

2.1 AIR SAMPLES 

Mercury Vapor Sampling 

Area air monitoring was conducted to evaluate the presence of mercury vapors in the South Gym. 

The air samples were collected using Buck Libra Plus LP-5 personal air sampling pumps. During 

sampling, tygon tubing was run from the sampling pump to the sampling media. The sampling 

media was clipped to a camera stand set between approximately 4 and 4.5 feet, i.e. the typical 

“breathing zone.”  Air was then drawn through the sampling media at a known flow rate. Samples 

collected in this manner are industry standard to represent possible exposure.   

The specific sampling protocol, media used, and air flow through the media is identified in the 

table below. 

Chemical 

Agent 

Sampling and Analytical 

Method 
Sampling Media* Air Flow 

Metal Fumes NIOSH 6009  7 cm long solid charcoal sorbent tube 
0.20 liters per 

minute (lpm) 

The air flow rate through the sampling media was field calibrated prior to and after the sampling 

period using a BIOS Defender 510-L. The air flow meter was calibrated against a National Institute 

of Standards and Technology (NIST) standard. A copy of the calibration certificate is contained in 

Appendix D. 

Direct-Read Measurements 

A Lumex RA-915+ Mercury Vapor Analyzer was utilized to measure mercury vapors in the South 

Gym and surrounding areas during the mercury vapor sampling event.  The mercury vapor 

analyzer was factory-calibrated in accordance with manufacturer requirements prior to the 

assessment (refer to Appendix D). Measurements were repeated two times throughout the day to 

account for temperature variations.  The measurements were collected from between 

approximately 4 and 4.5 feet, i.e. the typical “breathing zone.”    Additional measurements were 

collected from the former concrete sampling locations, which were not yet fully repaired at the 

time of the sampling event to determine if mercury is vaporizing from these damaged floor areas. 

The Lumex sampling device was held at ground floor level to collect these measurements  
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3.0 STANDARDS & GUIDELINES 

3.1 AIR SAMPLES 

Federal  

OSHA has established federal regulations for employee exposures to air contaminants that are 

published in Title 29, Code of Federal Regulations (CFR), Part 1910.1000.  These standards set 

permissible exposure limits (PELs), most often as 8-hour time-weighted averages (TWAs), for a 

variety of chemical hazards.  OSHA has also adopted action levels for some regulated chemical 

and physical hazards.  If the action levels are exceeded, the employer must institute specific 

programs to control exposures and to protect workers.   

For a limited number of chemicals, OSHA has promulgated standards, called short-term exposure 

limits (STELs) that allow employee exposures above the TWA for a defined period of time, usually 

15 minutes.  OSHA has also promulgated standards for some substances, called ceiling limits.  The 

maximum peak exposures that OSHA has established for these chemicals, designated by a "C" 

preceding the concentration, must not be exceeded at any time during the work shift.   

It is the goal of the sampling plan to collect an 8-hour sample.  In this sampling event an 8-hour 

sample was not possible.  As such, Partner assumed uniform exposure as a worst-case scenario 

for the un-sampled time period when calculating the 8-hour TWA.  Samples were collected for 

over 7 hours. 

When attempting to establish compliance with a promulgated standard such as a PEL, the air 

samples are traditionally collected on workers to collect personal air samples.  In this case as there 

is no practical way to collect personal air samples without a significant disruption to the school’s 

operation, Partner opted to collect area air samples within the normal breathing range.  These 

measurements are considered by OSHA as screening samples and cannot be directly compared 

to PELs for regulatory compliance. 

The OSHA PEL for mercury is a ceiling limit of 0.1 milligrams per cubic meter of air (mg/m³), which 

is currently enforced as an 8-hour time-weighted average. Other organizations suggest lower 

exposure levels. The National Institute for Occupational Safety and Health (NIOSH) recommends 

that exposures to mercury metal be limited to an average of 0.05 mg/m3 over a 10-hour workday, 

in addition to a ceiling limit of 0.1 mg/m3. The American Conference of Governmental Industrial 

Hygienists (ACGIH) recommends that metallic mercury exposures be limited to an average of 

0.025 mg/m3 over an 8-hour workday.  Whereas as the OSHA standard is enforceable, the NIOSH 

and ACGIH values are recommendations.   
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New Jersey   

As per the NJDOH guidance document titled "Evaluation and Management of Mercury-Containing 

Floors in New Jersey Schools: Guidance for School Districts and their Environmental Consultants", 

exposure limits such as those by OSHA should not apply to school exposures as they apply to 

workers and more protective limits are necessary because children are being exposed. The 

guidance suggests using a guidance maximum contaminant level of 0.8 µg/m3 (i.e., 0.0008 mg/m3) 

for long term repeated 8-hour exposures for up to 180-days.  Any detectable concentration of 

mercury vapor in the gym below this level would also require additional quarterly air sampling to 

determine if seasonal changes effect the mercury vapor concentration in the gym. 

The guidance document "Evaluation and Management of Mercury-Containing Floors in New Jersey 

Schools: Guidance for School Districts and their Environmental Consultants can be found in the 

Appendix E of this report.  
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4.0 RESULTS 

4.1 AIR SAMPLES 

Five area samples for mercury vapor were collected, three (3) samples located within the south 

gym, one (1) sample located in the auxiliary gym and one (1) sample located within classroom E-

12.   

The air samples collected are compared to the applicable PELs and the NJDOH guidance maximum 

contaminant level in the Tables of Appendix A. At the time of the study, the gym was vacant, and 

the area samples represented the worst possible condition for exposure (i.e., exposure over a full 

day).    

The samples collected indicate that the mercury vapors monitored were below the applicable PELs, 

NIOSH and ACGIH recommended limits, as well as the NJDOH guidance maximum contaminant 

level. The analytical results indicated concentrations of elemental mercury below the analytical 

method limit of detection.  Refer to Appendix A for the laboratory results, Appendix B for a sample 

location map, and Appendix C for photographs of sampling locations.  

Direct-Read Measurements 

Direct-read measurements from six locations in the gym and surrounding areas were screened for 

mercury vapors utilizing a Lumex RA-915+ Mercury Vapor Analyzer.  The measurements yielded 

the following information: 
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Measurement Location Time Result (ng/m3) 

NJDOH 

Maximum 

Contaminant 

Level (ng/m3) 

South Gym – South 0940 5 800 

South Gym – Center 0940 23 800 

Auxiliary Gym 0941 34 800 

Locker Room Hallway 0942 47 800 

South Gym – Northwest 0944 32 800 

South Hallway 0945 22 800 

Cafeteria 0948 16 800 

Classroom E-12 0952 5 800 

South Gym – South 1356 26 800 

South Gym – Center 1357 42 800 

Auxiliary Gym 1400 23 800 

Locker Room Hallway 1402 26 800 

South Hallway 1407 8 800 

Cafeteria 1408 5 800 

Classroom E-12 1411 2 800 

South Gym – Southeast Concrete 

Sample Location  
1355 617 800 

South Gym – Center Concrete 

Sample Location 
1356 621 800 

ng/m3 = nanograms per cubic meter 
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The direct-read measurements collected are compared to the applicable NJDOH guidance 

maximum contaminant level.  All the measurements collected indicate that the mercury vapors 

monitored were below the NJDOH guidance maximum contaminant level.  Per the NJDOH 

Guidance document, quarterly air sampling is recommended to account for seasonal variations. 
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5.0 RECOMMENDATIONS  

Mercury vapor levels can be managed by ventilation and temperature control.  The gym is 

equipped with six (6) air handling units, as well as two (2) exhaust fans in the ceiling.  In accordance 

with the NJDOH guidance document "Evaluation and Management of Mercury-Containing Floors 

in New Jersey Schools: Guidance for School Districts and their Environmental Consultants". Partner 

recommends the following to ensure mercury vapors are properly controlled: 

• Continue to use the gym under similar ventilation system conditions that the samples 

were collected. 

• Perform quarterly, seasonal air sampling for mercury vapors throughout the year to 

ensure seasonal variability has been assessed.  Elevated mercury vapors concentrations 

are related to temperature.   

• Maintain the room temperature and ventilation system to remain consistent with the 

HVAC operations at the time of sampling. 

• If conditions of the flooring change (i.e., cracks, signs of deterioration or damage), 

additional air sampling for mercury vapors is recommended. 

In addition, the gym floor should be cleaned using non-abrasive methods.  The current holes in 

the gym floor should be repaired and sealed to prevent further vaporizing of mercury into the 

gym.   

In the event the floors are damaged and/or additional air sampling reveals mercury vapor 

exceeding the NJDOH maximum contaminant level, the floors should be removed and replaced 

with a non-mercury containing floor.   

It is Partner’s understanding that the air handling units in the south gym are combination heating 

and fresh air intake units.  To assist in controlling any mercury vapors it may be prudent for Wall 

Township Board of Education to install air conditioning/cooling units in the south gym to control 

temperatures, although this is not required.    
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6.0 CLOSING 

Results of this study are based on the conditions and activities which occurred during the site 

investigation. Substantial changes in the materials, conditions, or methods could affect future 

results. 

Please contact us if you have any questions regarding this report. We thank you for this 

opportunity to be of service and hope you will consider us for any future occupational health and 

safety needs. 

This report has been peer reviewed as a part of our internal quality process. 

 

This report was prepared by:    This report was reviewed by: 

 
 

Dan Bracey, GSP, CHMM 

Project Manager 

Industrial Hygiene & Health and Safety Services 

PARTNER Engineering and Science, Inc. 

 

Benjamin Jelin, Ph.D., CIH, CSP 

Senior Project Manager,  

Industrial Hygiene & Health and Safety Services 

PARTNER Engineering and Science, Inc.  

 

 

 

 

 



 

 

APPENDIX A 
AIR SAMPLE RESULTS TABLES



Location:

Wall High School

1630 18th Avenue

Wall, NJ 07719

Table 1

Mercury Air Monitoring Results

July 21, 2020

Sample 

Type

Sample 

Number
Location Contaminant 

Measured 

Concentration

OSHA 

PEL

NJDOH Maximum 

Contaminant Level
Units

Duration

Minutes

Flow

(Lpm)

Area WHS721-2 Locker Room Hallway Mercury <0.24 100 (C) 0.8 ug/m
3 420 0.2 / 0.2

Area WHS721-3 South Gym - Northwest Mercury <0.12 100 (C) 0.8 ug/m
3 420 0.2 / 0.2

Area WHS721-4 South Gym - Southeast Mercury <0.12 100 (C) 0.8 ug/m
3 417 0.2 / 0.2

Area WHS721-5 Supply Closet Mercury <0.12 100 (C) 0.8 ug/m
3 415 0.2 / 0.2

Area WHS721-6 South Gym - Southwest Mercury <0.12 100 (C) 0.8 ug/m
3 411 0.2 / 0.2

Notes:

C =  Ceiling Limit

Calibrator Used:

BIOS Defender 510-L

Collected By:

Dan Bracey (Partner)
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APPENDIX B: SITE DIAGRAM 
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APPENDIX C: SITE PHOTOGRAPHS 
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1.  View of South Gym. 

 

 2.  View of air sample setup. 

 

 

 

 
3.  View of ceiling exhaust fan. 

 

 4.  View of auxiliary gym. 
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APPENDIX E 
LABORATORY ANALYTICAL RESULTS



Phillip Worby, Environmental Chemistry 
Laboratory Director

Approved By:

Fax: (732) 380-1701
Phone: (732) 380-1700

The following analytical report covers the analysis performed on samples submitted to EMSL 
Analytical, Inc. on 7/23/2020. The results are tabulated on the attached data pages for the 
following client designated project:

Wall BOE/20-286459.1

The reference number for these samples is EMSL Order #012007647.  Please use this reference 
when calling about these samples.  If you have any questions, please do not hesitate to contact 
me at (856) 303-2500.

7/30/2020Attn: Daniel Bracey
Partner Engineering and Science, Inc.
611 Industrial Way West
Eatontown, NJ 07724

The test results contained within this report meet the requirements of NELAP and/or 
the specific certification program that is applicable, unless otherwise noted.
NELAP Certifications: NJ 03036, NY 10872, PA 68-00367, CA ELAP 1877

The samples associated with this report were received in good condition unless otherwise noted. This report relates only to those items tested 
as received by the laboratory. The QC data associated with the sample results meet the recovery and precision requirements established by 
the NELAP, unless specifically indicated. All results for soil samples are reported on a dry weight basis, unless otherwise noted. This report 
may not be reproduced except in full and without written approval by EMSL Analytical, Inc. 

EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone:  (856) 303-2500        Fax:  (856) 858-4571     Email:   EnvChemistry2@emsl.com

Page 1 of 3

mailto:EnvChemistry2@emsl.com


EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (856) 303-2500 / (856) 858-4571
http://www.EMSL.com EnvChemistry2@emsl.com

012007647
CustomerID: 32PRTN78G
CustomerPO:
ProjectID:

EMSL Order:

Analytical Results

Attn: Daniel Bracey
Partner Engineering and Science, Inc.
611 Industrial Way West
Eatontown, NJ 07724

Received: 07/23/20 10:00 AM

Wall BOE/20-286459.1

Fax: (732) 380-1701
Phone: (732) 380-1700

Project:

Client Sample Description Lab ID:WHS721-2 012007647-0001
S. Gym-East

Collected: 7/21/2020

Method Parameter Result Units
Analysis 

Date & AnalystRL
Prep

Date & Analyst

METALS

6009 Mercury ND µg/m³ 07/28/20 17:520.24 7/28/2020D

Client Sample Description Lab ID:WHS721-3 012007647-0002
S. Gym-SW

Collected: 7/21/2020

Method Parameter Result Units
Analysis 

Date & AnalystRL
Prep

Date & Analyst

METALS

6009 Mercury ND µg/m³ 07/28/20 16:310.12 7/28/2020

Client Sample Description Lab ID:WHS721-4 012007647-0003
S. Gym-N

Collected: 7/21/2020

Method Parameter Result Units
Analysis 

Date & AnalystRL
Prep

Date & Analyst

METALS

6009 Mercury ND µg/m³ 07/28/20 16:330.12 7/28/2020

Client Sample Description Lab ID:WHS721-5 012007647-0004
Aux Gym

Collected: 7/21/2020

Method Parameter Result Units
Analysis 

Date & AnalystRL
Prep

Date & Analyst

METALS

6009 Mercury ND µg/m³ 07/28/20 16:350.12 7/28/2020

Client Sample Description Lab ID:WHS721-6 012007647-0005
E-12

Collected: 7/21/2020

Method Parameter Result Units
Analysis 

Date & AnalystRL
Prep

Date & Analyst

METALS

6009 Mercury ND µg/m³ 07/28/20 16:450.12 7/28/2020

Page 2 of 3ChemSmplw/RDL/NELAC-7.52.0  Printed: 7/30/2020 1:54:12 PM

http://www.EMSL.com
mailto:EnvChemistry2@emsl.com


EMSL Analytical, Inc.
200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (856) 303-2500 / (856) 858-4571
http://www.EMSL.com EnvChemistry2@emsl.com

012007647
CustomerID: 32PRTN78G
CustomerPO:
ProjectID:

EMSL Order:

Analytical Results

Attn: Daniel Bracey
Partner Engineering and Science, Inc.
611 Industrial Way West
Eatontown, NJ 07724

Received: 07/23/20 10:00 AM

Wall BOE/20-286459.1

Fax: (732) 380-1701
Phone: (732) 380-1700

Project:

Client Sample Description Lab ID:F-1 012007647-0006Collected: 7/21/2020

Method Parameter Result Units
Analysis 

Date & AnalystRL
Prep

Date & Analyst

METALS

6009 Mercury ND µg/tube   07/28/20 16:470.010 7/28/2020

Client Sample Description Lab ID:F-2 012007647-0007Collected: 7/21/2020

Method Parameter Result Units
Analysis 

Date & AnalystRL
Prep

Date & Analyst

METALS

6009 Mercury ND µg/tube   07/28/20 16:490.010 7/28/2020

MDL - method detection limit
J - Result  was below the reporting limit, but at or above the MDL
ND - indicates that the analyte was not detected at the reporting limit
RL - Reporting Limit (Analytical)
D - Dilution Sample required a dilution which was used to calculate final results

Definitions:

Page 3 of 3ChemSmplw/RDL/NELAC-7.52.0  Printed: 7/30/2020 1:54:12 PM

http://www.EMSL.com
mailto:EnvChemistry2@emsl.com
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