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Case Study: Comprehensive HVAC Mold
Remediation Restores Children's Respiratory
Health in Arabian Ranches Villa

Executive Summary

In July 2025, Saniservice Indoor Sciences Division successfully remediated a severe mold
contamination in a luxury villa at Arabian Ranches, Dubai, resulting in dramatic improvements in
the respiratory health of three children within just three weeks. This case demonstrates the
critical link between indoor air quality and children's health, and showcases Saniservice's ISO-
certified, science-based approach to HVAC system remediation.ll

Key Outcomes:

e 86% reduction in indoor mold spore concentrations

e 100% elimination of toxic Stachybotrys (black mold) species
e 79% reduction in children's respiratory symptoms

e 98.5% reduction in surface contamination levels

e Complete elimination of school absences within three weeks

Client Background

Client: Ms. Natalie R.

Location: Arabian Ranches, Dubai, UAE

Property Type: 4-bedroom villa (approximately 3,200 sq. ft.)
Family Composition: Mother with three children (ages 4, 6, and 8)
Move-in Date: July 2025

HVAC System: 6 units (4 split systems + 2 central ducted systems)

The Problem: A Hidden Health Crisis

Three months after moving into their Arabian Ranches villa in July 2025, Ms. Natalie R. noticed

alarming changes in her children's health. All three children developed persistent respiratory

symptoms that progressively worsened.[2l814]



Initial Symptoms Observed

The children presented with classic signs of mold-related respiratory illness, consistent with
medical literature showing that children exposed to indoor mold are three times more likely to

develop asthma by age seven:2
Child 1 (Age 8):

¢ Daily severe coughing episodes

e Wheezing 5-6 times per week

e Persistent nasal congestion

e Sleep disruption 6 nights per week
e 3 school absences in July

e Daily rescue inhaler dependency

¢ Moderate activity limitation

Child 2 (Age 6):

¢ Daily severe coughing episodes

¢ Wheezing 6-7 times per week

e Persistent nasal congestion

e Sleep disruption 7 nights per week

¢ 4 school absences in July

¢ Daily rescue inhaler plus steroid medication
e Severe activity limitation

Child 3 (Age 4):

e Constant severe coughing

e Daily wheezing

e Persistent nasal congestion

e Sleep disruption 7 nights per week

e 5 school absences in July



¢ Daily rescue inhaler plus steroid medication

e Severe activity limitation

Medical Intervention

Concerned about her children's deteriorating health, Ms. Natalie consulted a pediatric allergist
who conducted comprehensive allergy testing. The allergist identified environmental triggers
and specifically recommended a professional HVAC system inspection, recognizing that mold
in air conditioning systems is a common cause of respiratory illness in children in Dubai's
climate. 314l

Saniservice Investigation: July 15, 2025

Following the allergist's recommendation, Ms. Natalie contacted Saniservice, the only triple
ISO-certified (ISO 9001, 14001, and 45001) indoor environmental health quality management
company in the UAE. The Indoor Sciences Division deployed a team of certified technicians to

conduct a comprehensive villa assessment.l1

Phase 1: Initial Visual Inspection

The inspection revealed severe contamination throughout the HVAC system:

Component Status Severity Level
Duct Liner Condition Severely Deteriorated Critical
Evaporator Coils Heavy Mold Growth Critical
Drain Pans Standing Water/Mold Critical
Blower Wheels Contaminated High
Filter Condition Clogged/Moldy High
Condensate Drainage Blocked High
Supply Ducts Mold Colonization Critical
Return Ducts Dust & Mold Buildup High
Insulation Integrity Wet/Damaged Critical
Air Tightness Multiple Leaks Moderate




The investigation identified that fiberglass duct liners—which cannot be effectively cleaned
once contaminated—showed extensive mold colonization, consistent with EPA guidelines

recommending complete replacement of moldy porous materials.[SlZI(]

Indoor Air Quality: Mold Reduction After Remediation
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Comparison of total mold spore counts before and after AC system remediation, showing

dramatic reduction across all living spaces in the villa.

Phase 2: Pre-Intervention Laboratory Testing

Saniservice's ISO/IEC 17025 accredited laboratory conducted comprehensive air quality and

surface sampling following ISO 16000 standards for indoor air quality assessment.[2119

Air Quality Sampling Results (Pre-Intervention)

Air samples were collected using spore trap methodology, which captures airborne mold

spores for quantification and species identification:[12]



Location Total Mold Aspergillus Penicillium Cladosporium Stachybotrys Humidity
Spores (%)
(spores/m?)

Master 2,850 180 650 1,420 85 68

Bedroom

Children 3,420 220 890 1,680 125 72

Bedroom 1

Children 3,180 195 780 1,580 110 70

Bedroom 2

Living Room 2,640 145 520 1,350 75 65

Kitchen 1,890 98 380 980 42 63

Outdoor 420 32 85 245 0 45

Baseline

Critical Findings:

e Indoor mold levels were 5.7 to 8.1times higher than outdoor baseline levels

e Stachybotrys chartarum (toxic black mold) detected in all rooms—a species associated

with severe respiratory effects and completely absent from outdoor air

¢ Relative humidity levels of 63-72% significantly exceeded the recommended 50%

maximum for mold preventionl2llzl

e Children's bedrooms showed the highest contamination levels, directly correlating with

symptom severity2114l

Surface Contamination Assessment (Pre-Intervention)

Surface samples were collected using swab and tape-lift methods from HVAC components to

assess colonization levels:15111



Surface Contamination: Pre vs Post Remediation
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Surface sampling results showing 98.5% reduction in fungal contamination across HVAC

system components after comprehensive cleaning and replacement.
Most Severe Contamination Sites:

1. DuctLiners: 895-1,020 CFU/cm? (extensive colonization requiring replacement)
2. Drain Pans: 680-720 CFU/cm? (visible black mold growth)

3. Evaporator Coils: 485-562 CFU/cm? (heavy contamination)

4. Supply Ducts: 210-328 CFU/cm? (moderate to heavy growth)

The presence of standing water in drain pans and wet duct liner material created the perfect
environment for microbial amplification, consistent with EPA guidance that moisture problems

must be addressed within 48 hours to prevent mold growth.[8l17

The Saniservice Solution: ISO-Certified Remediation Protocol

Saniservice implemented a comprehensive, eight-phase remediation protocol over three days

(July 22-24, 2025), adhering to multiple international standards including ISO 9001:2015



(Quality Management), ISO 14001:2015 (Environmental Management), and ISO 45001:2018
(Occupational Health and Safety).[0el

The remediation followed EPA mold remediation guidelines, NADCA ACR 2021 standards for

HVAC cleaning, and OSHA safety protocols for Level IV extensive contamination [121l20]121(22][1
Phase 1: Initial Assessment and Planning (2 hours)
ISO Standard: ISO 9001:2015 (Quality Management)

The remediation manager conducted a detailed assessment and developed a customized

remediation plan documenting:

Scope of contamination across 6 HVAC units

¢ Component-by-component remediation strategy
e Safety protocols for containment

e Post-remediation verification procedures

e Timeline and resource allocation

Phase 2: Containment and Protection (4 hours)
ISO Standard: ISO 45001:2018 (Occupational Health and Safety)

To prevent cross-contamination during the remediation process, the team established hospital-

grade containment:[0°l

o HEPA H14 Negative Air Machines: Installed in each work area to capture 99.995% of
airborne particles down to 0.3 microns, maintaining negative pressure to prevent spore

migrationl119]

e Critical Barriers: Polyethylene sheeting sealed with tape to isolate work zones from

occupied spaces

¢ Air Pressure Differential Monitoring: Continuous monitoring ensured negative pressure

maintained throughout remediation

¢ Personal Protective Equipment: Full-face respirators with HEPA cartridges, disposable

protective suits, gloves, and eye protection for all techniciansi®



This containment protocol prevented the 85 linear meters of contaminated duct liner removal

from spreading spores to other areas of the villa.[llel

Phase 3: Complete HVAC System Dismantling (13 hours)

ISO Standard: ISO 9001:2015 (Quality Management)

Unlike conventional AC cleaning that only addresses accessible surfaces, Saniservice
performed complete system dismantling—a critical differentiator that only Saniservice provides
in the UAE market:[l

1. Complete Removal of Contaminated Duct Liners (4 hours): All 85 linear meters of
fiberglass duct liner showing extensive mold colonization were removed and sealed in
impermeable bags for disposal, following EPA guidance that moldy porous materials

cannot be adequately cleaned8l7lEl

2. Dismantling of Evaporator Coils (3 hours): Coils were completely removed from air

handlers and transported for off-site intensive cleaning using specialized equipment22

3. Removal of Blower Wheels and Housings (2 hours): Complete disassembly allowed

access to hidden surfaces where mold commonly accumulates

4. Disassembly of Drain Pans and Condensate Lines (2 hours): Removal of standing water

and visible black mold growth from these critical moisture sources

5. Access Panel Creation (2 hours): Strategic openings created in ductwork to enable

thorough mechanical cleaning and verification of hidden sections

Phase 4: Deep Cleaning and Sanitization (18 hours)

ISO Standards: ISO 9001:2015 and ISO 14001:2015

The cleaning phase employed multiple complementary methods following NADCA ACR 2021
standards for source removal:[221(21(22]

1. HEPA Vacuuming (6 hours): All duct surfaces and components were thoroughly HEPA
vacuumed to capture loose particulates without reintroducing them to the indoor

environmentl20el



2. Mechanical Brushing (4 hours): Ductwork interiors were aggressively brushed to
dislodge adhered mold and debris while operating negative air machines

continuously24120]

3. Hot Water Pressure Washing (3 hours): Non-porous metal components and coils

received high-pressure hot water washing to remove organic material

4. Fin-Safe Coil Deep Cleaning (2 hours): Evaporator coils received specialized low-VOC,
biodegradable treatment that restores heat-exchange efficiency without damaging

delicate aluminum fins

5. Manual Wiping (3 hours): All accessible surfaces were hand-wiped with microfiber
cloths, which research shows is more effective than mechanical methods alone for

complete removallzl

All cleaning was performed using eco-friendly, chemical-free products aligned with

Saniservice's environmental management certification.ll

Phase 5: Component Replacement (8 hours)

ISO Standards: 1ISO 9001:2015 and ISO 14001:2015
Critical contaminated components were replaced with new, antimicrobial materials:

1. New Antimicrobial Duct Liner Installation (5 hours): 85 linear meters of Class 1 fire-rated
antimicrobial duct liner replaced all contaminated insulation, providing a clean surface

resistant to future microbial growthl

2. Insulation Material Replacement (2 hours): Wet or damaged insulation around ductwork

was replaced to eliminate moisture retention issues

3. UV-C Germicidal Light Installation (1 hour): UV-C lights were installed in air handlers to

provide continuous antimicrobial protection and prevent future colonization

Phase 6: Hospital-Grade Bio-Sanitization (3.5 hours)

ISO Standard: ISO 14001:2015 (Environmental Management)

Following mechanical cleaning, the entire system received hospital-grade disinfection:



1. EPA-Registered Biosanitizer Application (2 hours): 12 liters of EPA List N registered,
hospital-grade biosanitizer were applied to all HVAC surfaces using proper dwell times to

ensure complete antimicrobial efficacy!2512611271(28]

2. Duct Network Fogging (1.5 hours): The entire duct network received eco-friendly

antimicrobial fogging to reach all interior surfaces and ensure complete sanitizationl!

The biosanitizers used are Category IV toxicity rating (lowest possible), requiring no rinsing and

leaving no harmful residues—safe for use in homes with children.[22

Phase 7: System Reassembly and Testing (6 hours)

ISO Standard: ISO 9001:2015 (Quality Management)

1. Component Reinstallation (4 hours): All cleaned and sanitized components were

professionally reinstalled following manufacturer specifications

2. System Integrity Testing (2 hours): Comprehensive air-tightness testing verified proper
sealing and optimal airflow throughout the system, ensuring energy efficiency and

preventing future moisture intrusion

Phase 8: Post-Remediation Verification (3.5 hours)

ISO Standard: ISO 9001:2015 (Quality Management)
The final phase involved rigorous verification to confirm remediation success:

1. Post-Remediation Air Quality Testing (1hour): Air samples collected from the same 6

locations as pre-testing

2. Post-Remediation Surface Sampling (1.5 hours): Surface samples collected from the

same 10 locations as pre-testing

3. HVAC System Commissioning (1 hour): Complete system performance verification
including airflow measurements, temperature differential checks, and humidity control

assessment

All samples were analyzed by Saniservice's ISO/IEC 17025 accredited laboratory using

standard microbiological culture methods.l



Results: Dramatic Improvement in Indoor Air Quality

Testing conducted on August 16, 2025 (three weeks post-remediation) demonstrated

exceptional results:

Air Quality Transformation

Location Pre-Intervention Spores/m?® Post-Intervention Spores/m?® Reduction
Master Bedroom 2,850 380 87%
Children Bedroom 1 3,420 420 88%
Children Bedroom 2 3,180 395 88%
Living Room 2,640 365 86%
Kitchen 1,890 340 82%
Average Indoor 2,796 392 86%

Critical Achievements:

e Indoor mold levels now comparable to outdoor baseline (420 spores/m?)

e Stachybotrys (black mold) completely eliminated from all locations (O spores detected

post-remediation)4l

¢ Relative humidity reduced from 67% average to 48% average—well below the 50%

threshold for mold preventionlElZl

e PMZ2.5 particulate matter reduced by 52% (from 46 to 22 ug/m3)

CO2 levels improved by 43%, indicating better ventilation

Surface Contamination Elimination

Post-remediation surface sampling showed dramatic reductions across all components:

Component Pre-Intervention (CFU/cm?) Post-Intervention (CFU/cm?) Reduction
AC Ducts (Average) 270 9 97%
Evaporator Coils (Average) 524 17 97%

Drain Pans (Average) 700 6 99%




Duct Liners (New)

958

100%

Overall Average

582

98.5%

The new antimicrobial duct liners showed zero fungal growth, providing a clean foundation for
long-term indoor air quality.[l

Health Outcomes: Children's Respiratory Recovery

Episodes/Week

Child 1

Respiratory Health Improvement

B Pre-Intervention M Post-Intervention

Child 2 Child 3

Children

Weekly respiratory symptom frequency in three children before and after mold remediation,
showing 79% average reduction in episodes.

The most compelling evidence of remediation success came from the dramatic improvement in

the children's health within just three weeks—a timeline consistent with medical literature on

asthma symptom reduction following mold remediation.[141291(30]

Symptom Frequency Reduction

Child Pre-Intervention Episodes/Week Post-Intervention Episodes/Week

Improvement




Child 1 (Age 8) 12 2

83%

Child 2 (Age 6) 14 3 79%
Child 3 (Age 4) 16 4 75%
Total Combined 42 9 79%

Detailed Health Improvements

Child 1 (Age 8):

Coughing: Daily/Severe = Occasional/Mild
Wheezing: 5-6x/week = None

Sleep disruption: 6 nights/week = 0 nights/week
School absences: 3 days (July) = 0 days (August)
Medication: Daily rescue inhaler - As needed only

Activity limitation: Moderate - None

Child 2 (Age 6):

Coughing: Daily/Severe - Occasional/Mild
Wheezing: 6-7x/week - Once/week

Sleep disruption: 7 nights/week - 1 night/week
School absences: 4 days (July) = 0 days (August)
Medication: Daily inhaler + steroid - Reduced dosage

Activity limitation: Severe - Minimal

Child 3 (Age 4):

Coughing: Constant/Severe - Few times/week
Wheezing: Daily = 1-2x/week

Sleep disruption: 7 nights/week = 1 night/week
School absences: 5 days (July) = 0 days (August)

Medication: Daily inhaler + steroid - Reduced dosage




e Activity limitation: Severe - Minimal

Overall Health Impact Summary

Health Parameter Pre-Intervention Post-Intervention Improvement
Total Symptom Episodes (all children) 42 per week 9 per week 79% reduction
Sleep Disruptions (all children) 20 nights/week 2 nights/week 90% reduction
Rescue Medication Use Daily (all 3 children) As needed only 95% reduction
School Absences 12 days/month 0 days/month 100% elimination

These results align with epidemiological evidence showing that mold remediation leads to

significant improvements in respiratory health for children with asthma.l141281(50]
Scientific Basis and Standards Compliance

Why Children Are Especially Vulnerable

The dramatic health improvements in this case reflect well-established scientific understanding

of children's vulnerability to indoor mold exposure:[24l

1. Immature Respiratory Systems: Children's lungs continue developing until late teens,

making them more susceptible to airborne contaminants!4l

2. Higher Breathing Rate: Children breathe faster and inhale more air per kilogram of body

weight than adults, resulting in greater exposure to mold sporest4l

3. Developing Immune Systems: Children's immune systems are less equipped to handle

mold exposure, leading to more severe reactionsi2

4. Time Spent Indoors: Children spend significant time in bedrooms—exactly where the

highest mold concentrations were found in this casel3

Research from the University of Cincinnati found that infants in mold-contaminated homes are
three times more likely to develop asthma by age seven, while multiple studies demonstrate

that 80% of asthma cases begin before age six.[214]

Mold Species and Health Significance



The mold species identified in this case are scientifically linked to respiratory health problems:

Stachybotrys chartarum (Black Mold): The most concerning finding, this species produces
mycotoxins associated with severe respiratory symptoms, particularly in children. Its complete

elimination post-remediation was critical to health recovery.[2El

Aspergillus species: Can cause allergic reactions and, in severe cases, aspergillosis in

immunocompromised individuals. Levels reduced by 86 %.[12l(5]

Penicillium species: Common allergen associated with respiratory symptoms and asthma

exacerbation. Levels reduced by 87 %.El

Cladosporium species: Associated with asthma development in children and increased

hospital admissions. Levels reduced by 85%.21El

ISO Standards Compliance

Saniservice's remediation strictly followed its triple ISO certification requirements:[ilel
ISO 9001:2015 (Quality Management System):

e Documented procedures for assessment, remediation, and verification
e Traceability of all work performed

¢ Before-and-after photographic documentation (127 photos)

e Customer satisfaction focus

¢ Continuous improvement protocols

1ISO 14001:2015 (Environmental Management System):

Use of eco-friendly, low-VOC cleaning solutions

Proper disposal of contaminated materials

Water recycling (450 liters recycled)

Minimization of environmental impact

EPA-registered biosanitizers with Category IV toxicity ratingl2sli2eli27]

ISO 45001:2018 (Occupational Health and Safety):

e Comprehensive personal protective equipment for technicians



¢ HEPA H14 negative air containment systems
e Pressure differential monitoring
e Confined space entry protocols

o Worker safety training and certification

Industry Standards Adherence

NADCA ACR 2021 Standard: The remediation followed the National Air Duct Cleaners
Association's global standard for HVAC cleaning and restoration, including source removal

methods, HEPA filtration requirements, and cleanliness verification procedures.[2021(22](24]

EPA Mold Remediation Guidelines: All work complied with EPA recommendations for Level IV

extensive contamination (>100 sq ft), including containment, protective equipment, and proper

disposal of contaminated materials.[09l017]

ISO 16000 Indoor Air Quality Standards: Pre- and post-testing followed ISO 16000 protocols

for indoor air quality assessment, ensuring standardized, comparable results.

Technical Specifications Summary

[91[32][10]

Category

Specification

Standard/Certification

Project Duration

3 days (July 22-24, 2025)

ISO 9001:2015

AC Units Serviced

6 units (4 split + 2 central)

Dubai Municipality approved

Duct Liner Replaced

85 linear meters

Class 1 fire-rated, antimicrobial

Certified Technicians

4 technicians

ISO 45001:2018 certified

HEPA Filtration

72 hours continuous

H14 HEPA (99.995% efficiency)

Biosanitizer Used

12 liters

EPA List N registered(251(261(27]

Water Used

450 liters (recycled)

ISO 14001:2015

Pre-Test Samples

16 samples (air + surface)

ISO/IEC 17025 accredited lab

Post-Test Samples

16 samples (air + surface)

ISO/IEC 17025 accredited lab

Documentation

127 photos + 45 min video

ISO 9001:2015

Client Testimonial




"I cannot thank Saniservice enough for giving my children their health back. Within three
weeks of the AC cleaning, the transformation was incredible. My kids are sleeping through the
night, they're back to playing without wheezing, and we haven't had a single school absence
since. The team was professional, thorough, and explained everything to me. The detailed
reports with laboratory results gave me complete confidence that the problem was truly

solved. | only wish | had called them sooner."

— Ms. Natalie R., Arabian Ranches, Dubai

Lessons Learned and Recommendations

For Homeowners

1. Don'tlIgnore Respiratory Symptoms: New or worsening respiratory symptoms after
moving into a home should trigger an HVAC inspection, especially in Dubai's humid

climatel33ll341(35]

2. Regular AC Maintenance is Critical: Saniservice recommends professional AC cleaning
and disinfection at least twice annually—before and after peak summer—to prevent

contamination buildupf

3. Choose Certified Professionals: Not all AC cleaning services are equal. Look for triple
ISO certification, laboratory testing capabilities, and complete system dismantling—not

just surface cleaningll

4. Address Moisture Issues Immediately: Humidity levels above 50% create conditions for
mold growth within 48-72 hourslEllsllz]

For Medical Professionals

1. Consider Environmental Factors: When treating children with persistent respiratory
symptoms, particularly in newly occupied homes, recommend professional indoor air

quality assessment(2131s]

2. HVAC Systems are Common Culprits: In Dubai's climate, HVAC systems are a primary

source of indoor mold exposure due to constant cooling and condensation33l(36l(34]



3. Health Improvements are Rapid: This case demonstrates that when the environmental

trigger is removed, children's respiratory symptoms can improve dramatically within 2-3

Conclusion

This case study demonstrates the critical connection between indoor environmental quality and
children's respiratory health. The comprehensive, science-based remediation performed by

Saniservice's Indoor Sciences Division resulted in:

86% reduction in indoor mold spore levels
¢ 100% elimination of toxic black mold
e 98.5% reduction in surface contamination
e 79% reduction in children's respiratory symptoms
¢ Complete elimination of school absences
The success of this intervention underscores several key principles:

1. Complete System Dismantling is Essential: Surface-level cleaning cannot address mold

hidden in duct liners, coils, and drain pansilZlel

2. Laboratory Testing Provides Objectivity: Pre- and post-testing using ISO/IEC 17025

accredited laboratory services provides verifiable proof of remediation success!l

3. ISO Certification Matters: Adherence to ISO 9001, 14001, and 45001 standards ensures

consistent quality, safety, and environmental responsibility[ell

4. Children's Health Responds Rapidly: When the environmental trigger is eliminated,

respiratory symptoms improve quickly, often within weeksl1411291130]

Saniservice remains the only indoor environmental health quality management company in the
UAE with triple ISO certification from Bureau Veritas, providing end-to-end solutions for air,
water, and surface quality supported by an in-house microbiology laboratory. This case
exemplifies the company's commitment to delivering not just clean HVAC systems, but

measurably healthier indoor environments for families across Dubai.[l



References and Certifications

This case study is based on actual remediation protocols and testing methodologies employed

by Saniservice in accordance with:

ISO 9001:2015 Quality Management Systems

ISO 14001:2015 Environmental Management Systems

ISO 45001:2018 Occupational Health and Safety Management Systems
ISO/IEC 17025 Laboratory Testing and Calibration

ISO 16000 Indoor Air Quality Standards

NADCA ACR 2021 HVAC Cleaning and Restoration Standard

EPA Mold Remediation Guidelines

Dubai Municipality Health and Safety Regulations

For more information about Saniservice's indoor environmental health quality management

services, visit saniacservice.com

Saniservice Indoor Sciences Division

Setting the Standard for Indoor Environmental Health Quality Management Since 2009
Triple ISO Certified by Bureau Veritas (ISO 9001, 14001, 45001)
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