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Section I

Introduction

AHERA Consultants Inc. was retained by the Freehold Township School District to conduct
Mercury Vapor Readings in the Joseph J. Catena Elementary School, located in Freehold, New
Jersey. This sampling was performed at the request of Mr. Paul Rowan as a follow up to
previous bulk sampling and air sampling events. Mercury vapor readings were conducted
utilizing a Lumex RA-915M Mercury
Section II

Physical Inspection

Existing Conditions
On October 15, 2018 I, John Smoyer, along with Michael Sorgenti and Domenic D’Errico
arrived at the Joseph J. Catena Elementary School and met with several members of the
Freehold Township School District as well as representatives of the Districts insurance agency.
After introductions, we all proceeded to the Gymnasium so that we could re-assess the area
for ambient mercury vapor content.
As history pertaining to this situation: On August 10, 2018, Domenic D’Errico collected bulk
samples of the flooring material and submitted them for laboratory analysis whom
determined that the polyethylene flooring contained mercury at a concentration of 180-240
mg/kg. Subsequently, the District requested mercury vapor ambient air sampling of the Gym
area which I performed on September 12, 2018, at which time levels between 105 and 3287
ng/m3 were detected.
Presently, District staff informed us that the Gym was not currently being used and that the
maintenance department had over-ridden the HVAC programing that serves the gymnasium
so that the system would hold at the temperature setting of 68o. The gym is currently fit with
air conditioning supplied by roof-top units and exhaust fans. We performed the ambient air
testing towards the end of the day during a time of low occupancy. Sampling began at
approximately 2:15 PM. The outdoor temperature was in the mid 60’s and an indoor
temperature reading of 68o was noted.
Comparatively, we collected Lumex RA915M readings outside-of and directly adjacent-to the
southern hallway entrance to the Gym, and also outside the main entrance to the building.
Section III


Sampling Procedures

The Lumex RA915M utilizes real time direct read results reported in nanograms(ng) per
meter cubed(ng/m3). Several readings were conducted in various sections of the
gymnasium at both the breathing level and a level of 6’, 3’, and 1’ from the floor. The
Lumex RA915M was calibrated on 04/12/2018 and was due for re-calibration on
04/13/2019.



Table 1: OHIO Lumex RE-915M Readings
SAMPLE ID #

SAMPLE LOCATION

1

Outside (Background)
(Rear Egress)

2

Gym-SE

3

Gym-E

4

Gym-NW

5

Gym-N

6

Gym-NE

7

Gym-W

8

Gym-S

9

Gym-N Corner

10

Gym-NE Corner

11

Gym Office

12

Hallway adjacent Gym
Side Entrance Floor Mats

13

1
2
3

4

5

6

7

Adjacent 116
Receiving Room
Room 104
Carpet (Squares)
Carpet (Circles)
Room 105
Carpet (Squares)
Room 113
Carpet (Circle)
Carpet (Crab)
Room 206
Carpet (Squares)
Carpet (World)
Carpet Streets)
Room 222
Carpet (Circles)
Carpet (Mod. Gray)
Carpet (Gray stripe 1)
Carpet (Gray stripe 2)
Room 223
Carpet (Circles)
Carpet (Taupe Pile-1)
Carpet (Taupe Pile-2)
Outside (Background)
(Run outside of Room 201)

October 15, 2018
Range

Height

8 ng/m3
15 ng/m3
99-105 ng/m3
104-120 ng/m3
99-111 ng/m3
112-133 ng/m3
126-145 ng/m3
189-230 ng/m3
82-86 ng/m3
81-86 ng/m3
79-86 ng/m3
77-80 ng/m3
77-80 ng/m3
82-90 ng/m3
97-115 ng/m3
121-133 ng/m3
190-205 ng/m3
60-66 ng/m3
80-99 ng/m3
150-187 ng/m3
150-179 ng/m3
203-217 ng/m3
187-222 ng/m3
122-135 ng/m3
120-138 ng/m3
160-190 ng/m3
150 ng/m3
171 ng/m3
180 ng/m3
95-101 ng/m3
110-112 ng/m3
107-115 ng/m3
8-11 ng/m3
50 ng/m3
38-42 ng/m3
23-30 ng/m3
12-14 ng/m3
11-14 ng/m3
12-15 ng/m3

6’
3’
6’
3’
1’
6’
3’
1’
6’
3’
1’
6’
3’
1’
6’
3’
1’
6’
3’
1’
6’
3’
1’
6’
3’
1’
6’
3’
1’
6’
3’
1’
6’
3’
1’
1’
6’
3’
1’

4 ng/m3
7 ng/m3

1’
1’

7 ng/m3

1’

3 ng/m3
4 ng/m3

1’
1’

7 ng/m3
7 ng/m3
6 ng/m3

1’
1’
1’

3 ng/m3
3 ng/m3
3 ng/m3
3 ng/m3

1’
1’
1’
1’

4 ng/m3
7 ng/m3
3 ng/m3
11 ng/m3

1’
1’
1’
3’

Floor Temperature
58°F
68°F

68°F

68°F

68°F

68°F

68°F

68°F

68°F

68°F

68°F

68°F

68°F

N/A
N/A
N/A

N/A

N/A

N/A
64°F

(Results reported in ng/m3)

Results: Samples indicate a range between 60 ng/m3 and 179 ng/m3 in the breathing zone of 5’ – 6’ at the time of testing.

Section IV

Interpretation of Results

From the 1960’s through the mid 1990’s schools, colleges, and other facilities throughout the
country installed synthetic “rubber-like” flooring in gymnasiums and similar rooms. Phenyl
Mercuric acetate (C8H8HgO2) was utilized in these floors as a catalyst to level and spread the
floor. These floors have a potential to off gas especially in places where seams, tears and
cracks exist. Mercury (Hg) is known to volatize at room temperatures above 77o Fahrenheit
and therefore exposure may fluctuate based on temperatures within the space. Ventilation
is an important key in maintaining a low level of vapor exposure. Changes in room
temperature, HVAC limitations or problems, or other climate changes should be monitored,
and re-testing conducted to routinely check conditions.
Currently the Agency for Toxic Substances Disease Registry (ASTDR) has a residential
occupancy level for Mercury (Hg) at 1 microgram(ug) per cubic meter (1 ug/m3) or 1,000
nanograms(ng) per cubic meter (1,000 ng/m3). The Minnesota Department of Health is one
of the few agencies in the country that sets vapor exposure guidance for Mercury Catalyzed
Polyurethane Flooring at the present time. It sets a chronic level at 750 ng/m3 and an acute
level of 1800 ng/m3. These guidance values, set by the Minnesota Department of Health,
were based on the USEPA Integrated Risk Information System (IRIS) Reference Concentration
(RfC) for chronic mercury exposure of 300 ng/m3 (USEPA 2004), which is a lifetime exposure
concentration not expected to result in adverse health effects to most people, including
sensitive subpopulations.
At this point, Minnesota is the only state to date that has issued recommendations
concerning rubber flooring in gym/multipurpose room flooring. The Minnesota Department
of Health recommends the general public not be exposed to short-term mercury air
concentrations above 0.0018 milligrams(mg) per cubic meter (0.0018 mg/m3) or 1,800
nanograms per cubic meter (1,800 ng/m3) in schools. For longer term exposures, the
Minnesota Department of Health recommends that gym teachers should not be exposed to
more than an average of 0.00075 mg/m3 or (750 ng/m3) during a 40-hour work week and
children be limited to an average of 0.00075 mg/m3 or (750 ng/m3) during 16 hours or less
per week averaged over the school year.
The Occupational Safety & Health Administration (OSHA) and the New Jersey Public
Employee Occupational Safety & Health (PEOSH) permissible exposure limit for airborne
exposure to workers is an 8-hour time weighted average of 0.0100 mg/m3 or (10,000 ng/m3)
for a 40-hour work week. The US Center for Disease Control (CDC) Agency recommends that
entry into areas of schools where mercury levels exceed 0.00100 mg/m3 or (1,000 ng/m3) be
restricted until airborne levels return to less than 0.00030 mg/m3 or (300 ng/m3).

Section V

Observations/Recommended Response Actions

Based on our latest assessment of the gymnasium area, under the conditions noted at the
time of testing (HVAC/Ventilation systems actively engaged) it appears that the levels
detected utilizing the LUMEX RA-915M were well below the levels established by USEPA /
Minnesota Department of Health. Additionally, the levels were below the adjusted level
developed by the Minnesota Department of Health as the adjusted value of 750 ng/m3. As
stated in the Interpretation of Results, levels may increase / decrease based on climate factors
such as HVAC system limitations / issues, temperature changes, ventilation restrictions, and
other climate changes.
It is suggested that the rooftop exhaust units continue to ventilate the areas and should
remain on either continuously, or activated at least two hours prior to occupancy, to assist in
decreasing vapor concentrations. Follow up ambient sampling during weather changes
should be conducted to verify that exhaust fans can provide enough air changes in order to
lower vapor concentrations. It appears that the change in weather, lower temperatures,
additional ventilation were successful in reducing the vapor concentrations from the original
testing. The doorways leading to the hallway should be utilized to increase fresh airflow into
the gymnasium. Ventilation should be at the maximum amount feasible.
Ultimately, removal of the flooring is the best solution to decrease the level of mercury
exposure from the floor. AHERA recommends keeping heat low, as needed, during winter
months. Periodic air testing for mercury vapors should be done in the gymnasium and
surrounding areas to ensure maximum ventilation of the space is continuously happening.
Additional bulk sampling/core sampling should be conducted on the flooring and its substrate
to determine the extent of cross contamination.
Lastly, ambient sampling of the area carpets dispersed throughout the building showed no
signs of mercury vapor present above the background levels of 8-15 ng/m3.

OHIO Lumex Co. Certificate of Calibration
(Lumex Calibration Attached – 2 Pages)

