
Pembroke Public Schools
Air Quality/Mold Overview

https://www.pembrokek12.org/district/hobomock-air


Overview
● Different types of HVAC systems at our schools
● Timeline of concerns at Hobomock
● Reports
● Results
● Recommendations
● Remediation steps taken to date
● Next Steps



3 Different Types of HVAC Systems in our Schools
● Univent (Unit Vent) System - North Pembroke, Bryantville, PCMS

○ Heating and ventilation system designed to provide both fresh outside air and temperature control 
to a single room or zone, commonly used in classrooms, where it's mounted on an exterior wall to 
bring in outside air and deliver tempered air to the space; essentially acting as a self-contained 
heating and ventilation unit for an individual room.  In addition classroom windows can be opened 
to introduce additional ventilation and air.

● Closed Air System - PHS
○ Outside air is introduced through roof top units, then cooled or heated through a cool system.  The 

system is considered closed because the classroom windows at PHS do not open, the temperature 
and airflow is completely controlled by the HVAC system

● Air Handler System - Hobomock
○ Takes in outside air, conditioning it with heating or cooling, filtering it, and then distributing the 

conditioned air throughout the building through a network of ducts, ensuring comfortable 
temperatures and proper ventilation in classrooms and other spaces, while maintaining good 
indoor air quality by removing pollutants and managing humidity levels



Hobomock’s Air Handling System
● 6 Roof Top Units:

○ Air Handler Unit #1 (AHU-1) - Kindergarten , Grades 1 & 2
○ AHU-2 - Grades 4,5,6 Art Room & Science Lab
○ AHU-3 - Gymnasium
○ AHU 4 - Cafeteria, Kitchen, Ensemble Room
○ AHU 7 - Music Room, Teacherʼs Room, Atrium
○ Air Conditioning Unit 1 (ACU-1) - Library & Main Office

● Each Unit is a double filter Set-up
○ MERV - 8/10 Filter changed every 4 months
○ MERV -12/13 Filters changed annually or as needed

● Each classroom has on average 2 supply vents and 
2 exhaust (return) vents.

Supply Vent Return Vent



TIMELINE - August 2003- December 2020 

November 2016
Limited Air Quality Testing Done 
by PMEC in response to a musty 
odor in areas of the building

November 2017
The District partnered with the 
Department of Public Health Indoor Air 
Quality Testing to do a full assessment of 
the building (done for all 5 buildings)

December 2020
As part of the efforts to return students to 
classrooms during COVID a Building 
Health Assessment was conducted by 
Pure Air (done on all 5 buildings)

August 2003
Press Release regarding mold damage at 
Hobomock following a moisture concern 
in certain areas of the building

https://drive.google.com/file/d/12WLsdNGqN3m8Wlg-BwSVg_kpO0rhHsDv/view


Experts - Roles/Certifications
Lisa Cullity - Pembroke Licensed Health Agent

 Inspections:
Performing routine inspections of food establishments, swimming pools, housing units, septic systems, and other public 
places to identify potential health risks and ensure compliance with regulations. 

 Complaint investigations:
Investigating complaints related to nuisance conditions, unsanitary living situations, or potential disease outbreaks. 

 Enforcement actions:
Issuing citations, orders to correct violations, and potentially pursuing legal action against individuals or businesses not 
complying with health regulations. 

 Disease surveillance:
Monitoring and reporting cases of communicable diseases to the appropriate health authorities 

 Public education:
Providing health information and educational materials to the community on important public health issues

 Emergency preparedness:
Assisting in public health response during emergencies or outbreaks

 

Paul Matuszko (PMEC) - Districtʼs Air Quality Expert

● • Certified Industrial Hygienist (CIH), American Board of Industrial 
Hygiene

● • Certified Indoor Environmental Consultant (CIEC), American 
Council for Accredited Certification

● • Construction Documents Technologist, (CDT), Construction 
Specifications Institute

● • Asbestos Inspector, Massachusetts Division of Labor Standards 
(DLS)

● • Asbestos Management Planner, Massachusetts DLS
● • Asbestos Project Designer, Massachusetts DLS
● • Licensed Asbestos Project Monitor, Massachusetts DLS

Scott Fulmer - MTA Health and Safety Expert

● National Organization of Remediators and Microbial 

Inspectors NORMI



November 2016 PMEC Testing (Full Report)
Areas Inspected/Tested: Rooms 130, 140, 150, 160 Kindergarten and Third Grade Hallways
Observations:

●  No Visible suspect surface mold growth was identified on exposed surfaces within classrooms 130, 140, 150 and 
160

● No evidence of current or previous water infiltration or chemical related storage issues within inspected areas.
● Ceiling vent grills throughout the wing were observed to have a build up of dust on and inside vent surfaces.  

Ceiling HVAC supply vents were observed to be generally clean and free from accumulated dust and debris.
● Room 130 - had a noticeable musty/moldy like odor detected in the back of the room in the area above the ceiling 

supply diffuser.  Inspection of the ceiling plenum space above detected no odor
● Room 140 - No odors detected.  Classroom had been recently disinfected and a chemical cleaning smell still 

existed.
● Rooms 150 & 160 - No odors detected.
● Kindergarten Hallway - No odors detected.  Representative areas above the ceiling also contained no odors.  

Dried water spots were observed on steel beams and ceiling deck around un-insulated fire sprinkler piping.  It is 
believed condensation develops in the summer months causing spotting.

● 3rd Grade Hallway: -No visible surface mold growth was identified on exposed surfaces.  No odors detected.  
Similar water spotting from fire sprinkler piping observed on steel beams and ceiling deck.

https://resources.finalsite.net/images/v1709667460/pembrokek12org/b6ojmz28lqecoxlnbia9/HistoricalAirQualityAssessments-Hobomock-1.pdf


Sampling Results

Discussion of Results:
1. Spore Trap Samples

Sample results indicate normal levels of typically found indoor mold spores in each 
sample.  The airborne mold spore levels are considered low.  The mold species 
identified are typically found in indoor environments at low levels

2. BioTape Lift Sample
Analysis result indicates no fungi (mold) spore or mycelium growth.  The dried 
water stains/droplets present in hallway ceiling plenum do not contain mold 
growth

3. Indoor Air Quality Measurements
Carbon Dioxide - all locations sampled within recommended guidelines
Carbon Monoxide - none detected
Temperature and Relative Humidity - 70.7-73.4 degrees, 43.0-45.9% relative 
humidity - all within recommended levels



Recommendations

Spore trap samples 
show low levels of 
airborne mold 
spores.  No current 
visible mold or 
water damaged 
materials were 
observed

● No Additional mold 

sampling is recommended 

at this time 

Results of baseline 
IAQ sampling indicate 
those measured are 
within recommended 
ASHRAE Guidelines.  
No Additional IAQ 
Sampling 
Recommended.

● If concerns persist, additional 

IAQ sampling and investigation 

may be conducted 

● Full Building IAQ assessment 

done by the DPH in November of 

2017

Supply and return vents 
(including interior metal 
surfaces) within 
kindergarten wing 
classrooms be cleaned 
of accumulated dust 
and debris

● Work Completed by Hobomock 

Maintenance Staff during 

December/winter break.

Rooftop Air Handling 
Unit and associated 
ducting supplying 
Kindergarten 
classrooms and 3rd 
grade hallways 
should be assessed 
for inspection

● Inspection completed January 

2017 by HVAC contractor 

Arnold Refrigeration 



November 2017 DPH Testing (Full Report)
Overview- 54  areas tested 

● Carbon Dioxide - below 800 parts per million in 47 of 54 areas tested, indicating 
adequate air exchanges, some areas were empty which can reduce carbon dioxide 
levels

● Temperature - within the recommended range of 70-78 degrees Fahrenheit in about 
half the areas tested, just slightly below that range in the other half of the areas tested

● Relative humidity - was within or slightly below the recommended range of 40-60% in 
all areas tested

● Carbon Monoxide - non-detectable in all areas tested
● Fine Particulate matter - concentrations were below the NAAQS limit of 35/m^3 in all 

areas tested

https://resources.finalsite.net/images/v1709667460/pembrokek12org/ok57wkuthzdm9kfcqcoc/HistoricalAirQualityAssessments-Hobomock-2.pdf


Conclusions/Recommendations



December 2020 Pure Air Systems (Full Report)
● Overview:
● 8 rooms were sampled - Room 100, 125, 145, 160, 210, 225, 240, 255 

○ Surface Tape Preparations to assess the distribution of fungal structures and/or other 
allergens settled in the environment

○ Radon gas testing
○ Surface sampling of frequently touched areas for COVID-19 and SaRS-CoV-2
○ Measurements of temperature and relative humidity for the assessment of comfort and 

conditions that might support microbial proliferation and chemical interactions
○ Measurements of carbon dioxide as a measure for ventilation adequacy
○ Particle counting of respirable size as an indicator of air filtration efficiency and/or unusual 

dust levels.
○ Visual inspection of the air handler and air distribution system to address any potential 

sanitary conditions that may need attention

https://resources.finalsite.net/images/v1709667460/pembrokek12org/h1euvisjcn70npuiztvi/HistoricalAirQualityAssessments-Hobomock-3.pdf


Results



Conclusions/Recommendations
● Fungal elements in Room 240 were detected to be slightly elevated
● Excessive dust was found in Room 100, 125, 160, 240 & 255 - Elevated dust settlement 

levels often time result from elevated human activity and indicate the need for 
increased housekeeping and air filtration efficiency also.

● Respirable-size particles in all areas tested were well within recommended levels
● Carbon Dioxide concentrations are used as a rough way to assess the adequacy of the 

ventilation system- all reading were well with the recommended guideline
● Temperature and relative humidity readings were low in most areas, based on the 

outside temperature on the day of testing (34.5 degrees) these low readings did not 
indicate a concern.

● AHU-1, ACU-1 and AHU-7 were assessed and a significant layer of dust was observed
● No radon was detected in any of the areas tested



Recommendations

● Use filters of at least MERV-8 
● Make sure filters fit snugly on racks, covers fit properly, air handlers are properly sealed 
● Set thermostats to maintain temperature and relative humidity
● Ensure maintenance is using vacuums with HEPA filters
● WORK COMPLETED BY MAINTENANCE STAFF 2020-ONGOING

General

● Clean and Sanitize the Air Handlers - Completed by Arnold Refrigeration Spring of 2021
● Environmentally clean and sanitize the air distribution system - Fully completed 2024
● Air Handler and Air Distribution cleaning needs to be completed by licensed HVAC vendor
● WORK PARTIALLY COMPLETED IN  2020 - FULLY COMPLETED 2024

Air 
Conveyance

● Recommended that rooms 100, 125, 160 & 255 be environmentally cleaned
● Cleaning and Sanitizing all surfaces
● Direct Contact Vacuuming 
● Use of Registered Biocide
● WORK COMPLETED BY MAINTENANCE STAFF 2020-Ongoing  

Environmental 
Cleaning



TIMELINE - August 2023- Present Day

August 2023
Concern raised in Room 225

September  2023
Additional areas of concern 
raised by staff - PMEC testing 
done on Room 225, Art Hallway, 
Hallway at Room 150, Room 
245/250 and Atrium by Cafeteria

October 2023
Division of Labor 
Standards Complaint 
filed by PTA 

November 2023
All recommended remediation 
completed. Closeout report issued DLS 
Complaint closed



August 2023-December 2023



August 2023 Detail
● Concerns raised by staff

○ August 29th & 30th 4/5/6 wing
○ Consulted with BOH Agent
○ Rooms professionally cleaned and sanitized over Labor Day weekend

● Areas professionally cleaned
○ Stanley Steamer environmentally cleaned rooms 225,230,235,240,245,250,210,215 on 9/4/23

● Inspection by Board of Health Agent Lisa Cullity
○ 9/14/23 Lisa joined me to tour Hobo as well as to take a look at two concerns that had been raised by 

staff on 9/13/23 (please see photos slide)

● Testing Scheduled - 9/19/23 with PMEC 



Communications SY 2023-2024
● September 19, 2023 - Attendance at Hobomock staff meeting to answer questions and identify 

additional areas for testing from PPS expert
● September 28, 2023 - Letter to Hobomock Families regarding concerns and remediation steps in the 

4/5/6 wing
● March 11, 2024 - Attendance at Hobomock PTO meeting to address parent questions and concerns.
● March 15, 2024 - Communication to Hobomock Families regarding the full remediation of the concern in 

4/5/6 wing and opportunities for them to ask questions and raise concerns
● March 20, 2024 - Set up a table in the library at Parent teacher conferences for families to ask questions 

(1 parent inquiry)
● March 21, 2024 - Parent Q & A Meeting with myself and Health Agent Lisa Cullity.  4 parents attended, 1 

staff member and one community member/real estate agent from Hanover.
● March 26, 2024 - Attendance at Hobomock Staff meeting to answer any remaining questions
● Ongoing response to individual questions from both myself and administrators at Hobomock (Michael 

Murphy/Ashley Cross)



September 2023 Detail
● First Round of Testing 9/19/23 - Results

○ Elevated Levels of Aspergillus/Penicillium and Cladosporium in Room 225
○

● Follow - Up testing of more areas in the 4/5/6 wing - 9/25/23 - Results



Fall 2023 Remediation
1.  AHU-2 and associated ductwork for classroom 225 and 230 should be cleaned and 

decontaminated. COMPLETED BY AIR DUCT SERVICES OCTOBER 2023
2. HEPA filtration via scrubber fans is recommended in rooms 225, 230 and all adjacent 

areas.  This process will assist in reducing airborne mold spore levels on a consistent 
basis over times. HEPA SCRUBBERS PURCHASED SEPTEMBER 2023

3. Horizontal room surfaces may be cleaned and disinfected on a regular basis to assist in 
removing any settled spores that may be present MAINTENANCE STAFF

4. If possible relative humidity levels should be controlled in maintain levels below 60% 
and preferably below 50% ADDITIONAL DEHUMIDIFIERS ADDED TO 4/5/6 WING

5. All remedial responses should be conducted in accordance with guidelines and 
standards established by US EPA, OSHA and IICRC remediation methods



November 2023 Testing & Closeout Report

https://resources.finalsite.net/images/v1709667411/pembrokek12org/k8vtlhiptqggvqlyz6b6/SY2023-2024IAQAssessments-2.pdf


PTA Testing - Conducted on 10/10/23 Results 
shared with Administration 1/19/24

https://resources.finalsite.net/images/v1709667369/pembrokek12org/olii3yg73if3jrdxbkvt/PTA10-10-23Testing1docx.pdf


PTA Testing Report Recommendations



Hobomock  Mold Photos

Remediation Steps and Dates

12



Photo Explanations and Associated Dates
● Photos 1,2 &3 - classroom items

○ Concern Raised on 8/31/23
■ Remediation - 8/31/23 Consultation with Health Agent, 9/1/23 contracted cleaning company to have all the classrooms in 4/5/6 wing environmentally cleaned

● Photo 4 - floor kick plate in hall by art room
○ Concern Raised on 9/12/23

■ Remediation - 9/13/23 Visual inspection by Health Agent - professional opinion no mold growth- clean an monitor area  9/19/23 area inspected and tested by CIEC - no 
elevated levels

● Photo 5 - Stained Ceiling tile by exit sign
○ Concern raised 2/14/24

■ Remediation - 2/20/24 ceiling tile replaced by maintenance staff no evidence of recurring leak
● Photo 6 - Room 140

○ Concern raised on 11/29/23 and again on 2/14/24
■ Remediation  - Previous complaints of musty odor (11/2016) room not included in 9/19/23 testing or PTA testing on 10/10/23, contracted with CIEC to investigate root 

cause musty odor 2/26/24 & 3/12/24
● Photo 7 - Missing Ceiling Tile

○ Concern raised 2/14/24
■ Remediation - Ceiling tile replaced with new vinyl tile over February break

● Photo 8 - Staff Restroom Floor
○ Concern raised 2/14/24

■ Remediation - plumbing fixture replaced 2/21/24, no evidence of continued leak
● Photo 9, 10 & 11 - Library Rug

○ Concern raised 2/14/24
■ Remediation - Rugs in teacherʼs room, music room and library professionally cleaned 2/22/24

● Photo 12
○ Concern raised 2/14/24

■ Remediation - Bucket of wipes purchased in 2020 during COVID. Sealed plastic bucket with moistened wipes in a humid setting.  Manufacturers instructions state 
storage is to be in a well ventilated space, keep cool and discard 12 months after production date.



PTA- PSC Collaboration
● Several meetings were held from February - June 2024 to establish a side letter of agreement on how air quality 

and mold concerns would be handled moving forward
● March 2024- Health and Safety Committee proposed work to continue to investigate the recurring moisture 

concerns at Hobomock
● Additional adjustments were made to the side letter to add the other buildings in for testing as well as to outline 

the process of how results and reports are shared and dispersed as well as developing protocols on how staff report 
concerns.

○ All five buildings tested November 2024, no elevated levels detected
○ Results and Reports received from Schoolʼs CIEC expert shared in one joint email to administration and PTA 

per our agreement
■ PTA/MTA expert results/reports significant time lapse between sharing with PTA and sharing with 

administration (as evidenced by the October 2023 testing)
○ Joint Labor Management Committee (JLMC) consisting of PTA President, Vice President, Negotiations Chair, 

MTA expert Scott Fulmer, PPS expert Paul Matuszko, PHS principal Marc Talbot met on 10/7/24 to discuss 
protocols for reporting per our agreement

■ Administration created a flow chart and shared with PTA on 11/1/24
■ Still waiting on feedback from the PTA 

https://drive.google.com/file/d/1SLYCISzZqxm21l7X2Jfrnzu0Xa8J-N69/view?usp=sharing


Results: Morning Sampling 3-12-24 vs 
Afternoon Sampling 2-28-24



February - March 2024- Additional 
Investigation Done by PMEC Full Report

https://resources.finalsite.net/images/v1711376766/pembrokek12org/j4gmmsfmi49x2gupvyyw/PembrokeHobomockElemmicrobialreoportPMEC19Mar244.pdf


Conclusions/ Recommendations
Remediation Work Completed Summer 2024:

● All Air Handling Units and Associated Supply 
Duct work were professionally cleaned

● All the carpeted benches in the 4/5/6 wing were 
professionally removed 

● General Summer cleaning in all classrooms
● Carpeting in Music Room was replaced with Tile 

Flooring (following 8/14/24 quarterly testing)
● Hospital grade HEPA Air Scrubbing Units were 

acquired to give an added accommodation for 
allergen sensitive individuals

● Carpets in Large Group Instruction Room, Library 
and Teachers cleaned 

● Blinds in all classrooms disinfected 

https://resources.finalsite.net/images/v1726769760/pembrokek12org/mc1kqtjrjrxvvywxuiv9/carrier_opticlean_air_scrubb1.pdf


Ongoing Quarterly Monitoring
● August 2024-Hobomock

○ Two concerns identified 
■ Music Room -

■  pipe leaking in ceiling above the door (vendor repaired 8-16-24)
■ Carpet replaced with Tile 8-21-24

■ Room 240 - 
■ Dehumidifier Recommended for space

● November 2024 - Hobomock, Bryantville, North Pembroke, PCMS, PHS
○ No concerns or elevated levels noted at any of the buildings in the November testing
○ Recommended replacement of stained ceiling tiles across the district
○ Recommended maintenance staff continue vacuuming with HEPA vacuums and more thorough 

cleaning by staff of surfaces

https://resources.finalsite.net/images/v1726769760/pembrokek12org/ousgbrfiyueifdgi2rcc/PembrokeHobomockElemSchoolmicrobialreportPMEC20Aug242.pdf
https://drive.google.com/file/d/1qmyNdC0BRsha59aRAudXKNL-mUXCZTXS/view?usp=sharing
https://drive.google.com/file/d/1nnBC-LsAB6QuzhIiPc6OIe3K-ZPsHikE/view?usp=sharing
https://drive.google.com/file/d/1BxBxGhTOzy7VhZNFbu4Js6GHLdUhWqb0/view?usp=sharing
https://drive.google.com/file/d/13EnDhfUzpx0ku6xccrggOAM-1WO50c0M/view?usp=sharing
https://drive.google.com/file/d/1-KcGluk_F8_VjifhO83EjWK7T6miyKKD/view?usp=sharing


What Happens when a Concern arises 
outside the Quarterly Testing at Hobomock?

● Concern was raised regarding a Supply Closet in the Large Group Instruction Room 
(9/2024)

○ Non-Student or Staff Space, no shared Air Exchange with the rest of the building
○ Serviced by 2 New Ductless Air Conditioning Systems with built in dehumidifiers that were replaced 

Summer of 2024

● Moldy conditions present in closet including drywall that was cut away when the 
units were replaced over the summer



Remediation- Completed 10/2024



Costs
To Date - August 2023-Present Day

● PMEC - Testing - Interpretation of Results - 
Recommendations for Remediation

■ $32,720.00
● Air Duct Services - Cleaning of Supply Duct Work at 

Hobomock
■ $67,183.52

● North Star - Cleaning and Servicing of Rooftop Units
■ $17,138.23

● North Star -Replacement of Ductless AC in LIR
■ $24,761.00

● Allied Environmental - Remediation of LIR
■ $6,800.00

● Related Service Providers for Cleaning - Stanley 
Steamer/ServPro

■ $5,415.07
● Replacement of Flooring in Music Room-

■ $12,441.40
● TOTAL $166,459.22

Anticipated Future Costs:

● PMEC Quarterly Monitoring -
○ $2,200/visit

● HVAC Replacement at Hobomock -
○ $1.3 - $1.6 million

● Continuation of Carpet Removal Project- 
○ $100,000 

The HVAC replacement is a compilation of funds 
requested as Capital at Town Meetings for the 
previous 4 years.

The flooring project is a request on the 2025 Spring 
Town Meeting Capital Article



February 
Testing

● Hobomock Quarterly Testing Completed 
2-13-25

● Areas of Concern Tested 2-7-25
○ PHS - Materials in the Art Classroom & 

Stained Ceiling Tiles
○ PCMS - Stained Ceiling Tiles & Carpet 

in Lower Level Classroom
○ Hobomock - Carpets in 3 locations & 

area behind a bulletin board that had 
come off the wall

● Joint Labor Management Committee is 
meeting 3-5-25 to discuss results and next 
steps

● Results/Reports will be posted to the 
website following that meeting



Appendix
●  Hobomock Building History
● ASHRAE Guidelines
● CDC Guidance Regarding Mold
● EPA Tools for Schools

https://blog.ansi.org/ansi-ashrae-62-1-2022-ventilation-indoor-air/#:~:text=ANSI%2FASHRAE%2062.1%2D2022%20defines,exposed%20do%20not%20express%20dissatisfaction.%E2%80%9D
https://resources.finalsite.net/images/v1710433219/pembrokek12org/fhwxrn3ntr2rudr8tgwn/20240314115638473.pdf
https://www.epa.gov/iaq-schools/framework-effective-school-iaq-management


Hobomock Building History
● Originally constructed in 1974 with and addition (4-5-6 wing) in 1997
● Brick and concrete construction
● Single Story - Flat Roof - Cement Slab


